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PREFACE

Urban trangportation planning is carried out primarily by state and local agencies. Over the years, much
experience has been gained in the planning and eva uation of urban transportation systlems. Thisknowledge
can be useful to planners and decison makersin the development and implementation of transportation
system changes. Inthiscontext, it isimportant to understand the trangportation and planning optionswhich
have been tried, and how they devel oped into the approaches we have today. This report describesthe
evolution of urban trangportation planning over the last Sixty years.

Thisisthe Fifth Edition of thisreport which wasfirst published in 1983. The earlier edition discussed urban
trangportation planning to mid-1992. Thisedition updatesthe evolution of urban trangportation planning and
policy to mid-1997. It aso contains some additions and revisonsto the earlier edition. Thisreportisan
updated verson of “Evolution of Urban Trangportation Planning” which was firgt published in 1979 as
Chapter 15 in Public Transportation: Planning, Operations and Management, edited by George E.
Gray and Lester L. Hodl. It was revised and published in 1992 as Chapter 3 in Public Transportation,
Second Edition, edited by George E. Gray and Lester L. Hodl.

Thereport focuseson key eventsin the evol ution of urban trangportation planning including devel opmentsin
technical procedures, philosophy, processesand inditutions. But, plannersmust aso beaware of changesin
legidation, policy, regulations and technology. These events have been included to provide a more
complete picture of theforcesthat have affected and often continue to affect urban transportation planning.

Summarizing so much higtory in asinglereport requires difficult choices. Theeffortsof many individuasand
groups made important contributionsto the devel opment of urban transportation planning. Clearly, not al of
these contributions could be included or cited. Thisreport concentrates on the key events of nationa
sgnificance and thereby triesto capturethe overal evolution of urban transportation planning. Focusngon
key events aso serves as a convenient point to discuss developmentsin a particular area.

Thereport is generadly arranged chronologicaly. Each periodistitled with the mgor theme pervading that
period asviewed by theauthor. Not al key eventsfit precisely under aparticular theme, but many do. The
discussion of the background for some events or the follow-on activities for others may cover more than
one time period and is placed where it seemed most relevant.

The report takes amultimoda perspective and attempts to provide a balanced view among a number of
subject areas including:

Sgnificant Federd legidation

Major, relevant Federal regulations and policies
Highway concerns

Trangt concerns

Environmentd issues

Energy issues

Safety issues



Relevant conferences

Technologica developments
Trangportation service dternatives
Manuads and methodological developments
Nationa transportation studies

Nationa data resources

Locd events with nationd sgnificance

Over theyears, the author has discussed these events with many personsin the professon. Often they had
participated in or had first hand knowledge of the events. The author appreciates their assstance, even
though they are too numerous to mention specificaly.

In preparing this report, the author was directly aided by severa individuals who provided information on
specific events. Their assstance is gppreciated: Barry Berlin, Susan Binder, Norman Cooper, Frederick
W. Ducca, Sheldon H. Edner, Christopher R. Fleet, Charles A. Hedges, Dondd Igo, Anthony R. Kane,
Thomas Kodowski, IraLaster, William M. Lyons, James J. McDonndl, Forence Mills, Camille C
Mittelholtz, Norman Paulhus, Elizabeth A. Parker, John Peak, Sam Rea, Carl Rappaport, JamesA. Scott,
Mary Lynn Tischer, Martin Wachs, Jmmy Y u, and Samue Zimmerman.

The author appreciates the review comments provided by: Donad Emerson, David S. Genddll, James
Getzewich, CharlesH. Graves, Thomas J. Hillegass, Howard S. Lapin, Herbert S. Levinson, Alfonso B.
Linhares, Gary E. Maring, Ali F. Sevin, Gordon Shunk, Peter R. Stopher, Carl N. Swerdloff, Paul L.
Verchinski, and George Wickstrom.

The author aso appreciates the assstance of Loretta Graham in the preparation of this report
Any errors of fact or interpretation are the responsbility of the author.
Edward Weiner

Washington, DC
September, 1997
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CHAPTER 1 — INTRODUCTION

More than thirty years have passed since the Federa-Aid Highway Act of 1962 created the federa
mandate for urban transportation planning in the United States. The act was the capstone of two decades
of experimentation and devel opment of urban trangportation proceduresand ingtitutions. It waspassedat a
timein which urban areas were beginning to plan Nationa Interstate and Defense Highway System routes
through and around their areas. The 1962 Act combined with theincentive of 90 percent federa funding for
Interstate highway projects caused urban transportation planning to spread quickly throughout the United
States. It aso had a sgnificant influence on urban trangportation planning in other parts of the world.

In some ways, the urban trangportation planning process and planning techniques have changed little over
thethirty years. Yet, inother ways, urban trangportation planning has evolved over these yearsin response
to changing issues, conditions and values, and agreater understanding of urban transportation phenomena.
Current urban transportation planning practiceis cong derably more sophisticated, complex, and cosily than
its highway planning predecessor, and involves awider range of participants in the process.

Modifications in the planning process took many years to evolve. As new concerns and iSSues arose,
changes in planning techniques and processes were introduced. These modifications sought to make the
planning process more responsive and sengtive to those areas of concern. Urban aress that had the
resources and technicd ability were the first to develop and adopt new concepts and techniques. These
new ideas were diffused by various means throughout the nation, usudly with the assstance of the federd
government and professiona associations. Therate a which the new conceptswere accepted varied from
areato aea. Consequently, the quality and depth of planning is highly variable a any point in time.

Early highway planning concentrated on developing a network of al weether highways connecting the
various portions of the nation. As thiswork was being accomplished, the problems of serving increasing
traffic grew. With the planning for urban areas came additionad problems of dispersed land use
development patterns, did ocation of homes and busi nesses, environmental degradation, atizen participetion,
energy consumption, trangportation for the disadvantaged, and infrastructure deterioration. More recently
have been the concerns about and traffic congestion, intermodal connectivity, performance mesasures,
sustainable development, and environmenta justice.

Urban trangportation planning in the United States has away's been conducted by state and local agencies.
Thisisentirely appropriate snce highway and trangit facilities and services are owned and operated largdly
by the satesand loca agencies. Theroleof thefederal government has been to set nationa policy, provide
financid ad, supply technical assistance and training, and conduct research. Over the years, the federd
government has attached requirementsto its financiad assstance. From a planning perspective, the most
important has been the requirement that transportation projects in urbanized areas of 50,000 or morein
population be based on an urban trangportation planning process. Thisrequirement wasfirst incorporated
into the Federal-Aid Highway Act of 1962.

Other requirements have been incorporated into federa legidation and regulationsover theyears. Many of
these are chronicled in thisreport. At times these requirements have been very exacting intheir detail. At



other times, grester flexibility wasalowed in responding to the requirements. Currently, the emphasisison
increesing ate and locd flexibility in planning implementation, and in making the planning process more
indusvefor dl groups and individuds.

Over the years, anumber of federd agencies have affected urban transportation planning. (Table 1) The
U.S. Bureau of Public Roads (BPR) was part of the U.S. Department of Commerce when the 1962
Highway Act was passed. It became part of the U.S. Department of Transportation (DOT) upon its
cregtion in 1966 and its name was changed to the U.S. Federd Highway Adminigration (FHWA). The
federal urban mass transportation program began in 1961 under the U.S. Housing and Home Finance
Adminigtration, which became the U.S. Department of Housing and Urban Development in 1965. The
federa urban trangit program was transferred to DOT in 1968 asthe U.S.

Tablel
Dates Selected Federal Agencies Were Established

1849 | Department of Interior
1913 | Department of Commerce
1916 | Bureau of Public Roads
1921 | Bureau of the Budget

1947 | Housng and Home Finance Agency

1953 | Department of Hedlth, Education and Welfare
1965 | Department of Housing and Urban Devel opment
1966 | Department of Transportation

1966 | Federd Highway Adminidration

1966 | Federd Railroad Administration

1966 | Advisory Council on Historic Preservetion
1967 | Nationd Highway Safety Bureau

1968 | Urban Mass Transportation Administration
1969 | Council on Environmental Qudity

1970 | Nationd Highway Treffic Safety Adminidration
1970 | Office of Management and Budget

1970 | Environmentd Protection Agency

1977 | Depatment of Energy
1979 | Department of Health and Human Services
1991 | Federd Transt Adminigtration




1991 | Bureau of Trangportation Statistics

Urban Mass Transportation Adminigtration (UMTA). The name was changed to the U.S. Federd Transit
Adminigration (FTA) by the Federd Trangt Act Amendments of 1991. The U.S. Federd Railroad
Adminigtration (FRA) was cregted at the same time as DOT.

TheNationd Trafficand Motor Vehicle Safety Act of 1966 established the Nationd Traffic Safety Agency,
and the Highway Safety Act of 1966 edtablished the Nationa Highway Safety Agency both in the
Department of Commerce. The two safety agencies were combined by Executive Order 11357 in 1967
into the Nationd Highway Safety Bureau in the newly created DOT. In 1970 it became the Nationa
Highway Traffic Safety Adminigration (NHTSA).

Other federd agencies becameinvolved in urban trangportation planning asnew issuesarose. The Advisory
Council on Higtoric Preservation was established in 1966 to administer nationd historic preservation
programs. The Bureau of the Budget (BOB), later to become the Office of Management and Budget
(OMB), issued guidance in 1969 to improve coordination among programs funded by the federa

government. To address environmental concerns that were increasing in the latter part of the 1960s, the
Council on Environmenta Qudlity (CEQ) was created in 1969 and the U.S. Environmenta Protection
Agency (EPA) in1970. The U.S. Department of Hedlth, Education and Welfare (HEW), now the U.S.
Department of Hedth and Human Services (HHS), becameinvolved in urban trangportation in 1973 as part
of its function to diminate discrimination againgt handicapped persons in federal programs. With the
passage if the Endangered Species Act of 1973, the Department of Interior and the Department of

Commerce became involved in some aspects of urban transportation planning. In 1977, the U.S.

Department of Energy (DOE) was created to bring together federd energy functions. The Bureau of
Trangportation Statistics (BTS) was cregted by the Intermoda Surface Trangportation Efficiency Act of
1991.

The involvement of these and other agencies at the federd, state and locdl levd created an increasing
chalenge to agencies conducting urban trangportation planning to meet al the requirements that resulted.
Locd planners devoted substantial resources to meeting requirements of higher level governments, which
often detracted from their ability to address|ocal needsand objectives. Theserequirements, however, were
a0 used by loca agencies as the judtification to carry out activities that they desired but for which they
could not obtain support at the locd leve.

This report reviews the historica development of the urban trangportation planning process in the United
Staes from its beginnings in early highway and trangt planning to its current focus on intermodd
connectivity, sustainable development, and broad participation in the planning process.

Chapter 2 discusses the early beginnings of highway planning.

Chapter 3 covers the formative years of urban trangportation planning during which many of the basic
concepts were developed.



Chapter 4 focuses on the 1962 Federa-Aid Highway Act and the sweeping changes it brought in urban
trangportation planning in the United States. 1t dso describes early federd involvement in urban public
trangportation.

Chapter 5 discusses efforts a intergovernmenta coordination, the beginning of the federd highway and
vehicle safety programs, a deeper federd role in urban public transportation and the evolution to

“continuing’” trangportation planning.

Chapter 6 describesthe environmentd revolution of thelate 1960s and the increased involvement of citizens
in the urban transportation planning process.

Chapter 7 addressesthe eventsthat led to integrated planning for urban public transportation and highways.
These included mgor increases in federd trandt programs as well as increased flexibility in the use of
highway funds.

Chapter 8 focuseson the Arab oil embargo of 1973 which accel erated the trangition from long-term system
planning to short-term, smdler scale planning. It also discusses the concern for cost-effectivenessin
transportation decisons and the emphasis on trangportation system management techniques.

Chapter 9 highlightsthe concern for therevitdization of older urban centersand the growing need for energy
conservation. It describesthe expanding federd requirements on environmenta quality and transportation

for specid groups.

Chapter 10 describes the efforts to reverse federa intrusion into local decisions and to scae back federa
requirements.

Chapter 11 discussesthe expanded interest in involving the private sector in the provision of trangportation
services and the decline in public resources to address transportation planning.

Chapter 12 focuses on drategic planning to the year 2000 and into the next century, and the renewed
interest in new technologica options. 1t aso discusses the growing concern for traffic congestion and air
pollution and the efforts at transportation demand management.

Chapter 13 describes the broadening of the urban transportation planning process to address the
relationship of trangportation to sustainable devel opment, theinclusion of awiderange of participantsinthe
processincluding individua s and citizen groups, and the extension of multimoda n planning to the statewide
leve.

Chapter 14 provides asummary and concluding remarks.



CHAPTER 2 — EARLY HIGHWAY PLANNING

Early highway planning grew out the need for information on the rising tide of automohbile and truck usage
during thefirst quarter of the twentieth century. From 1904, when the first automobiles ventured out of the
cities, traffic grew at a steady and repid rate.  After the initid period of highway congtruction which
connected many of the nation's cities, emphadis shifted to improving the highway system to carry these
increased traffic loads. Early highway planning focused on the collection and analysisof factud information
and, on gpplying that information to the growing highway problemsin the period prior to World War I1.

Need for Highway Planning

In the early years of highway congtruction, the automobile had been regarded as a pleasure vehicle rather
than an important means of trangportation. Consequently, highways condsted of comparatively short
sections that were built from the citiesinto the countrysde. There were sgnificant gapsin many important
intercity routes. During thisperiod, urban roadswere considered to be adequate, particularly in comparison
to rura roads which were generaly not paved.

Asthe automobile wasimproved and ownership became more widespreed, theideaof ahighway network
gained in grength.  The concept of a continuous nationa system of highways was recognized in the
Federal-Aid Highway Act of 1925 with the adoption of a United States numbered highway system
compaosed of important through routes extending entirely acrossthe nation. Thiswasnot aforma highway
system but smply abasis for route marking as a guide for motorists (Holmes and Lynch, 1957).

With the adoption of a Federa-aid system, in the Federa- Aid Act of 1921, and the marking of through
routes, the focus of highway congtruction was on “closing the ggps.” By the early 1930s, the objective of
condructing a system of two-lane roads connecting the centers of population had largely been completed.
It was then possible to travel around the country on a smooth, al-weather highway system (U.S. Federd
Works Agency, 1949).

With the completion of this “pioneering period”’ of highway condruction, atention shifted to the more
complex issuesresulting from therapid growth in traffic and increasing vehicleweights. Figure 1 showsthe
growth in vehicle regigtrations, motor fue consumption, highway expenditures and tax receipts during the
period (U.S. Dept. of Commerce, 1954). Early highwayswereinadequatein width, gradeand dignment to
serve mgor traffic loads, and highway pavements had not been designed to carry the numbersand weights
of the newer trucks.

It became clear that these growing problems necessitated the collection and analysis of information on
highways and their use on amore comprehensive scale than had ever before been attempted (Holmesand
Lynch, 1957). A systematic approach to the planning of highways was needed to respond to these
problems.



Figurel
Motor Vehicle Registrations, Fuel Consumption, User Taxes
and Highway Expenditures, 1910-1955
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Federal-Aid Highway Act of 1934

Beginning with the Federd-Aid Highway Act of 1934, the Congress authorized that 1%2 percent of the
amount gpportioned to any state annually for construction could be used for surveys, plans, engineering, and
economic anaysesfor future highway congtruction projects. The act created the coopertive arrangement
between the U.S. Bureau of Public Roads (now the U.S. Federal Highway Adminigtration) and the state
highway departments, known as the statewide highway planning surveys. By 1940, al dates were
participating in this program (Holmes and Lynch, 1957).

As an initid activity, these highway planning surveys included a complete inventory and mapping of the
highway sysem anditsphysica characteridtics. Traffic surveyswere undertaken to determinethevolume of
traffic by vehicletype, weight, and dimensons. Financid studieswere madeto determinetherelationship of
highway financesto other financia operationswithin each state, to assessthe ability of the satesto finance
the construction and operation of the highway system, and to indicate how to alocate highway taxes among
theusers. Many of the sametypesof activitiesare sill being performed on a continuing basis by highway
agencies (Holmes, 1962).

Electric Railway Presidents Conference Committee

Electric railway systemswere the backbone of urban masstransportation by World War | with over 1,000
Street raillway companies carrying some 11 billion passengersby 1917 (Mills, 1975). After 1923, ridership
on the nation's dectric railways began to decline as the motor bus, with itsflexibility to change routes and
lower capital costs, quickly began replacing the dectric the eectric sreetcar (N.D. Lea Transportation



Research Corporation, 1975). With rising costs and the inability to raisefaresto cover codts, thefinancid
condition of street railway companies worsened.

In 1930, the heads of 25 dectric railway companies formed the Electric Railway Presdents Conference
Committee (PCC). The god of the PCC was to develop a modern streetcar to match the comfort,
performance, and modernimage of its competitors, and stem the decline of the Street railway industry. The
effort took five yearsand $750,000. It was one of the most thorough and efficiently organized venturesin
urban masstrangit. The product, known asthe“PCC car,” far surpassed its predecessorsin acceleration,
braking, passenger comfort, and noise (Mills, 1975).

Thefirst commercid application of the PCC car wasin 1935 in Brooklyn, New Y ork. By 1940 morethan
1100 vehicleshad been purchased. By 1952, when production wasfirst halted, about 6,000 PCC carshad
been produced. The PCC carsdidimprove the competitive position of streetcars and dow the conversion
to buses. But without other improvements, such asexclusiverights of way, it could not stop the long term
declinein dreet rallways. By 1960, streetcars remained in only about a dozen citiesin the U.S. (Vuchic,
1981).

Manual on Uniform Traffic Control Devices

Asthe highway system was expanded and upgraded to meet the growth in automobile traffic, the need for
high uniform standards for traffic control devices became obvious. Thesetraffic control devicesincluded
sgns, traffic sgnas, markings and other devices placed on, over, or adjacent to a street or highway by a
public body to guide, warn, or regulate traffic. In 1927, the American Association of State Highway
Officids published the Manual and Specifications for the Manufacture, Display and Erection of U.S.
Sandard Road Markers and Sgns. Themanua was developed for application of rural highways. Then,
in 1929, the National Conference of Street and Highway Safety published a manua for use on urban
Streets.

But the necessity for unification of the standards applicable to different classes of road and Street systems
wasobvious. To meet that need, ajoint committee of the AASHO and the National Conference of Street
and Highway Safety combined their efforts and developed the first Manual on Uniform Traffic Control
Devices which was published by the BPR in 1935.

Over the years since that first manua, the problems and needs of traffic control changed. New solutions
and devices were developed, as wdll as the standards to guide their goplication.  The origind joint
committee continued its existence with occasiond changes in organization and personnel. 1n 1972, the
Committee formally became the National Advisory Committee on Uniform Traffic Control Devicesto the
FHWA. The Committee has been responsible for periodic revisonsto update and expand the manua in
1942, 1948, 1961, 1971, 1978 and 1988 (U.S. Dept. of Transportation, 1978b; Upchurch, 1989).

AASHO Policy on Geometric Design of Rural Highways



As new knowledge became available on the performance of vehicles and highway design features, there
wasaneedtoincorporaeit into practice. The Committee on Planning and Design Policiesof the American

Asociation of State Highway Officids (AASHO) wasformed in 1937 for this purpose. The committee's
mode of operation was to outline a program of work which was performed by the BPR under the

supervison of the Committee Secretary. The BPR gathered known information and developed draft

guidance, known apolicies, which wererevised by the committee. The policieswerefindly approved by a
two-thirds favorable vote of the States.

In the period 1938 to 1944 the Committee under Secretary Joseph Barnett produced seven policiesrelated
to highway dassification, highway types, sght disance, sgning, and intersection design for at- grade, rotaries
and grade separations. These policieswere reprinted without change and bound asasingle volumein 1950
(American Association of State Highway Officias, 1950).

The policieswere updated, expanded and rewritten as a single cohesive document and issued asA Policy
on Geometric Design of Rural Highways in 1954 (American Association of State Highway Officids,
1954). The policy contained design guidance on the criteria determining highway design, verticad and
horizontd aignment, cross section dements, a-grade and grade intersections, and interchanges. The
volume, which became known asthe* Blue Book,” went through seven printingsby 1965. It received wide
acceptance asthe sandard guide for highway design. The policy wasagain reissued in 1966 in revised and
updated form to reflect more current information (American Association of State Highway Officias, 1966).

Much of the materid in the 1954 Rura Policy applied both to urban and rura highways. Asnew dataand
research results became available on urban highways, the AASHO Committee decided to issued aseparate
policy for the geometric design of urban highways (American Association of State Highway Officids 1957).

The development of these policies typified the gpproach to highways standards. Research engineers
collected data on the performance of vehiclesand highways. These datawere brought together intheform
of desgn standards, generdly by staff of the BPR under the guidance of the AASHO. Eventudly, they
became part of highway design practice through agreement of the States. Asaresult of ther factua basis
and adoption through common agreement, the policies had immense influence on the design of highwaysin
the United States and abroad.

Toll Road Study

By the mid 1930s, there was considerable sentiment for afew long-distance, controlled- access highways
connecting mgjor cities. Advocates of such ahighway system assumed that the public would be willing to
finance much of itscost by tolls. The U.S. Bureau of Public Roads was requested by President Roosevelt
in 1937 to study the idea, and two years later it published the report, Toll Roads and Free Roads (U.S.
Congress, 1939).

The study recommended the congtruction of a highway system to be comprised of direct, interregiona
highways with al necessary connections through and around cities. It concluded that this nationwide
highway system could not be financed solely through tolls, even though certain sections could. It dso



recommended the creation of a Federal Land Authority empowered to acquire, hold, sdll, and lease land.
The report emphasized the problem of trangportation within mgor cities and used the city of Batimore as
an example (Holmes, 1973).

Highway Capacity Manual

During the 1920's and early 1930's, a number of studies were conducted to determine the capacity of
highways to carry treffic. Early efforts were theoretica but, gradudly, fields studies using observers,
camerasand aerid surveyscreated abody of empirica dataon whichto base capacity estimates. By 1934,
it was clear that acoordinated effort was heeded to integrate the results of the various studiesand to collect
and andyze additiond data. The BPR launched such an effort from 1934 to 1937 to collect alarge quantity
of dataon awide variety of roads under different conditions (Cron, 19754).

In 1944, the Highway Research Board organized a Committee on Highway Capacity to coordinate the
work inthisfied. Itschairman, O.K. Normann, was the foremost researcher on highway capacity at that
time. By 1949, the Committee had succeeded in reducing the enormous volume of factua information on
highway capacity to aform that would be usable to highway designers and traffic engineers. The results
were firg published in Public Roads magazine, and then as a separate volume entitled, the Highway
Capacity Manual (U.S. Dept. of Commerce, 1950). The manua defined capacity, and presented
methods for caculating it for various types of highways and eements under different conditions. This
manua quickly became the standard for highway design and planning. More than 26,000 copies of the
manua were sold, and it was trandated into nine other languages.

The Committee on Highway Capacity wasreactivated in 1953, again with O.K. Normann aschairman, to
continue the study of highway capacity and prepare a new edition of the manua. Much of the work was
done by the gaff of the BPR. The new manua, which was issued in 1965, placed new emphasison
freeways, ramps, and weaving sections because they had come into widespread use. A chapter on bus
transt wasaso added. Other typesof highways and streets continued to receive complete coverage. This
manud, like its predecessor, was primarily apractica guide. It described methods to estimate capacity,
servicevolume, or leve of service for aspecific highway design under specific conditions. Alternately, the
design to carry agiven traffic demand could be determined (Highway Research Board, 1965).

The third edition the Highway Capacity Manual was published by the Transportation Research Board in
1985. It reflected over two decades of empirica research by a number of research agencies primarily
under the sponsorship of the Nationa Cooperative Highway Research Program and the FHWA. The
procedures and methodol ogies were divided into three sections on freeways, rura highways, and urban
dreets with detailed procedures and work sheets. The materia in the third edition offered significantly
revised procedures in many of the areas, and included entirely new sections on pedestrians and bicycles
(Transportation Research Board, 1985¢c and 1994).

Interregional Highway Report



InApril 1941, President Roosevelt gppointed the Nationd Interregiond Highway Committeeto investigate
the need for a limited system of nationd highways to improve the facilities avallable for interregiona
trangportation. The staff work was done by the U.S. Public Roads Administration, which wasthe name of
the Bureau of Public Roads at that time, and in 1944 the findings were published in the report,
Interregional Highways (U.S. Congress, 1944). A system of highways, designated as the “National
Sysem of Interdate and Defense Highways,” was recommended and authorized in the Federa-Aid
Highway Act of 1944. However, it wasnot until the Federd- Aid Highway Act of 1956 that any sgnificant
work on the system began.

Thisstudy was uniquein the annads of trangportation planning and theimplementation of itsfindings has had
profound effects on American lifestyles and industry. The study brought planners, engineers, and
economigts together with the highway officids responsible for implementing highway prograns. Thefind
route choices were influenced as much by strategic necessity and such factors as population dengty,
concentrations of manufacturing activity, and agricultura production as by exising and future traffic
(Holmes, 1973).

Theimportance of the syssemwithin citieswas recognized, but it was not intended that these highways serve
urban commuter travel demandsinthe mgor cities. Asstaedinthereport, “...it isimportant, both locally
and nationdlly, to recognize the recommended system...asthat system and those routeswhich best and most
directly join region to region and mgor city to mgor city” (U.S. Congress, 1944).

The report recognized the need to coordinate with other modes of transportation and for cooperation &t al

levels of government. It reiterated the need for a Federd Land Authority with the power of excess
condemnation and Smilar authorities at the sate levd.
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CHAPTER 3 — BEGINNINGS OF URBAN TRANSPORTATION PLANNING

During World War 11, regular highway programs stopped. Highway materials and personnd were used to
build accessroads for war production and military needs. With rationing of gasoline and tires, and no new
automobiles being manufactured, the use of trangit mushroomed. Between 1941 and 1946, trangit ridership
grew by 65 percent to an dl-time high of 23.4 billion trips annualy (American Public Trangt Associetion,
1995). (Figure 2)
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When the war came to an end, the pent-up demand for homes and automobiles ushered in the suburban
boom era. Automobile production jumped from amere 70,000in 1945to0 2.1 millionin 1946, 3.5 million,
and 3.5 million in 1947. Highway travel reached its prewar peak by 1946 and began to climb at 6 percent
per year that wasto continue for decades (Dept. of Transportation, 19794). Trangt use, on the other hand,
declined at about the samerate it had increased during thewar. By 1953, there werefewer than 14 billion
trangt trips annually (Transportation Research Board, 1987).

The nation's highways were in poor shape to handle this increasing load of traffic. Little had been done
during thewar to improvethe highways and wartimetraffic had exacerbated their condition. Moreover, the
growth of development in the suburbs occurred where highways did not have the capacity to carry the
resulting traffic. Suburban traffic quickly overwhemed the exigting two-laneformerly rurd roads (Dept. of
Trangportation, 1979a). Trangt facilities, too, experienced sgnificant wear and tear during the war from
extended use and deferred maintenance. This resulted in deterioration in trangit's physical plant by war's
end. Pent-up wage demandsof trandt employeeswere met causing nearly a50 percent in averagefaresby
1950. Thisfurther contributed to adeclinein ridership. Thesefactors combined to cause seriousfinancia
problems for many transit companies (Trangportation Research Board, 1987).

The postwar era concentrated on dealing with the problems resulting from suburban growth and resulting

from the return to a peacetime economy. Many of the planning activities which had to be deferred during
the war resumed with renewed vigor.
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Federal-Aid Highway Act of 1944

The Federa-Aid Highway Act of 1944 was passed in anticipation of the transition to a postwar economy
and to prepare for the expected growth in traffic. The act significantly increased the funds authorized for
federa-aid highway programsfrom $137,500in 1942 and 1943, no fundsin 1944 and 1945, to $500,000
annually for 1946 through 1948. The act a0 recogni zed the growing complexity of the highway program.

The origind 7 percent federd-aid highway program was renamed the Federd-ad Primary system, and
selection by the states of a Federd-aid Secondary system of farm-to-market and feeder roads was
authorized. Federa-ad funding was authorized in three parts, known as the “ABC" program with 45
percent for the Primary system, 30 percent for the Secondary system, and 25 percent for Urban extensions
of the Primary and Secondary systems.

The act continued the dlocation of funds by means of formulas. For the Primary system, funds were
alocated using ares, total population, and postal route miles as factors. For the Secondary system, the
same formula was used except that rural population was subgtituted for total population. For the urban
extensons, Urban population wasthe only factor. For thefirst time, federa-aid fundsup to one-third the
cost could be used to acquire right- of-way.

A Nationd System of Interstate Highways of 40,000 miles was authorized. The routes were selected by
the states with BPR approva. However, but no specia funds were provided to build the system beyond
regular federa-aid authorizations.

Early Urban Travel Surveys

Most urban areas did not begin urban travel surveys until 1944. It was during that year the Federd-Aid
Highway Act authorized the expenditure of funds on urban extensions of the federa-ad primary and
secondary highway systems. Until that time there was alack of information on urban travel which could be
used for the planning of highway facilities. Infact, no comprehensive survey methods had been devel oped
that could providetherequired information. Because of the complex nature of urban street systemsand the
shifting of travel from route to route, traffic volumeswere not a satisfactory guide to needed improvements.
A study of the origins and degtinations of trips and the basic factors affecting travel was needed (Holmes
and Lynch, 1957).

The method developed to meet this need was the home-interview origin- destination survey. Household
memberswereinterviewed to obtain information on the number, purpose, mode, origin, and destination of
al tripsmadeon aparticular day. Theseurban travel surveyswere used inthe planning of highway fadilities,
particularly expressway systems, and in determining design features. The U.S. Bureau of Public Roads
published the first, Manual of Procedures for Home Interview Traffic Sudies, in 1944 (U.S. Dept. of
Commerce, 1944). Figure 3 showstheinternd trip report form fromahomeinterview survey. In 1944, the
interviewing techniquewas used in Tulsa, Little Rock, New Orleans, Kansas City, Memphis, Savannah, and
Lincaln.
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Other dements of the urban transportation planning process were aso being developed and applied in
pioneering traffic planning studies. New concepts and techniques were being generated and refined in such
aress as traffic counting, highway inventories and classification, highway capacity, pavement condition
gudies, cost estimating and system planning. Thefirg attempt to meld many of these dementsinto an urban
trangportation planning process was in the Clevdand Regiond Area Traffic Study in 1927, which was
sponsored by the U.S. Bureau of Public Roads. But, evenin this studly, traffic forecasting was a crude art
using basicdly linear projections (Cron, 1975b).
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Inthe Boston Trangportation Study, arudimentary form of the gravity mode was applied to forecast traffic
in 1926 but the technique was not used in other areas. In fact, the 1930s saw little advancement in the
techniques of urban trangportation planning. It was during this period that the methodology of highway
needs and financid studies was developed and expanded (U.S. Dept. of Transportation, 1979a).

By the 1940s it was gpparent that if certain relationships between land use and travel could be messured,
these relationships could be used asameansto project futuretravel. It remained for the devel opment of the
computer, with its ability to processlarge masses of datafrom these surveys, to permit estimation of these
relationshipsbetween trave, land use, and other factors. Thefirst mgor test using this gpproach to develop
future highway plans was during the early 1950s in San Juan, Puerto Rico, and in Detroit (Silver and
Stowers, 1964; Detroit Metropolitan Area Traffic Study, 1955/6).
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Early Transt Planning

During this period, trangt planning was being carried out by operators as part of the regular activities of
operating a trangt system. Federa assstance was not available for planning or congtruction, and little
federd interest existed in trangt. However, financia problemsincreased as transit ridership declined and
therewere no funds availableto rehabilitatefacilities and equipment. Insome urban aress, trangt authorities
were cregted to take over and operate the transt system. The Chicago Trangt Authority and the
Metropolitan Transt Authority in Boston were created in 1947, and the New Y ork City Trangt Authority in
1955.

It was at this time that the San Francisco Bay area began planning for aregiona rapid trangt systlem. In
1956, the Rapid Transt Commission proposed a123 mile sysemin afive-county area. Asaresult of this
sudy, the Bay AreaTrandt Didrict (BARTD) wasformed within thefive counties. BARTD completed the
planning for the trangt system and conducted preliminary engineering and financia studies. In November
1962, the voters approved a bond issue to build a three-county, 75-mile system, totaly with locd funds
(Homburger, 1967).

Dawn of Analytical Methods

Prior to the early 1950s, the results of early origin-destination studies were used primarily for describing
exiding travel paiterns, usudly in the form of trip origins and destinations and by “desire lines,” indicating
schematicdly the major spatid distribution of trips.  Future urban travel volumes were developed by
extending the past traffic growth rateinto the future, merely an extrgpolation technique. Sometrangportation
studies used no projections of any sort and emphasized only the dleviation of exigting traffic problems (U.S.
Dept. of Transportation, 1967b).

Beginning in the early 1950s, new ideas and techniques were being rapidly generated for application in
urban trangportation planning. 1n 1950, the Highway Research Board published Route Selection and
Traffic Assignment (Campbell, 1950), which was a compendium of correspondence summarizing
practices in identifying traffic desire lines and linking origin-destination pairs. By the mid 1950s, Thomas
Fratar a the Cleveland Transportation Study developed a computer method for distributing future
origin-destination travel datausing growth factors. 1n 1956 the Eno Foundetion for Highway Traffic Control
published Highway Traffic Estimation (Schmidt and Campbell, 1956), which documented the state of the
art and highlighted the Fratar technique.

During this period the U.S. Bureau of Public Roads (BPR) sponsored a study on traffic generation at
Columbia University, which was conducted by Robert Mitchell and Chester Rapkin. It was directed at
improving the understanding of the relationship between travel and land use through empirica methodsand
included both persons and goods movement. Mitchell and Rapkin state asamgjor premise of their study:

“Despite the congderable amount of attention given in various countries to movement between place of

residence and place of work, the subject has not been given the specia emphasissuggested here; that is, to
view trips between home and workplace asa* system of movement,” changesin which may be related to
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land use change and to other changesin related systems of urban action or inthe socid structure” (Mitchell
and Rapkin, 1954, Page 65).

They demongtrated an early understanding of many of the variablesthat effect travel patternsand behavior;
for example:

“Systems of round trips from places of residence vary with the sex composition and age of the
individud members of the household. The trave patterns of single individuds, young married
couples, familieswith young children, and househol ds congisting of aging personsdl show marked
differencesin travel behavior” (Ibid., page 70).

They dso anticipated the contribution of socia science methods to the understanding of travel behavior:

“However, inquiry into the motivations of travel and their correspondence with both behavior and
the actud eventswhich are consequencesof travel would make great contributionsto understanding
why this behavior occurs, and thus to increase the posshility of predicting behavior" (Ibid.,

Page 54).

They concluded with a framework for analyzing travel patterns that included developing andytica
relaionshipsfor land use and travel and then forecasting them asthe basisfor designing futuretransportation
requirements.

AASHO Manual on User Benefit Analysis

Toward the end of the 1940s, the AASHO Committee on Planning and Design Policies, with the assstance
of BPR, undertook the development of generdly gpplicable anaytical techniquesfor performing economic
andysis of highway projects. The work grew out of asurvey of state highway departments on the use of
economic analyss which found a definite lack of amilarity in the such procedures and their use (American
Asociation of State Highway Officias, 1960).

Building upon earlier work on highway economic andyss, the committee developed a manua for
conducting benefit - cost analyses (American Association of State Highway Officids, 1952b). Thebasic
tenet of the manua was “...that a profit should be returned on an investment applies as well to highway
projects as to generd business ventures”  Unlike previous methods of analysis which only measured
congtruction, right of way, and maintenance costs, the manua included the coststo the user of the highway
asanecessary and integra part of the economic andlysis. Up to the publication, no dataexisted to perform
such an andysis.

The manua defined the benefit to codt ratio as the difference in road user costs (between dternate routes)
divided by the difference in costs. Road user costs included: fuel, other operating codts (i.e. ail, tires,
mai ntenance, depreciation), time vaue, comfort and convenience, vehicle ownership costs, and safety. The
value of time was specified a $1.35 per vehicle hour or $0.75 per person hour. The vaue of comfort and
convenience was included as an increasing cost for greeter interference with thetrip and varying according
to the type of road. It ranged from O cents per mile for the best conditions to 1.0 cents per mile for the
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worg conditions. Themanud included tables and charts containing specific va uesfor these components of
costs and benefits, and the procedures to conduct benefit - cost analyses.

The manud was updated in 1960 with the same andytica methodology but new unit cost data (American
Association of State Highway Officids, 1960). A mgor update of the manua was issued in 1977 fter a
number of research efforts had been completed on andytica techniques and unit cost data (American
Asociation of State Highway Officials, 1978). The manua was aso expanded to address bus transit
improvements. The manua recognized that benefit- cost anadlysis was only an dement in the evauation of
transportation projects and that it fit within the larger urban trangportation planning process.

Breakthroughsin Analytical Techniques

The firg breskthrough in usng an andytica technique for travel forecasting came in 1955 with the
publication of apaper entitled, “ A Generd Theory of Traffic Movement,” by Alan M. V oorhees (V oorhees,
1956). Voorhees advanced the gravity mode as the means to link land use with urban traffic flows.
Research had been proceeding for anumber of years on agravity theory for humaninteraction. Previoudy,
the gravity analogy had been applied by sociologists and geographers to explain population movements.
Voorhees used origin-degtination survey data with driving time as the measure of spatid separation and
estimated the exponents for a three-trip purpose gravity nodel. Others conducting Smilar studies soon
corroborated these results (U.S. Dept. of Commerce, 1963a).

Another breskthrough soon followed in the area of traffic assgnment. The primary difficulty in traffic
assignment was eva uating the driver's choice of route between the origin and destination. Earl Campbell of
the Highway Research Board proposed an“ S’ curve, which related the percent usage of aparticular facility
toatravel-timeratio. A number of empirical studieswere undertaken to eva uatethetheory usng diverson
of traffic to new expresswaysfrom arterid streets. From these studies, the American Association of State
Highway Officids published agtandard traffic diverson curvein, “A Bassfor Esimating Traffic Diversonto
New Highways in Urban Areas,” in 1952. (Figure 4) However, traffic assgnment was gill largdy a
mechanical process requiring judgment (U.S. Dept. of Commerce, 1964).

Then in 1957 two papers were presented that discussed a minimum impedance agorithm for networks.
One wasttitled, “The Shortest Path Through a Maze,” by Edward F. Moore, and the second was, “The
Shortest Route Problem,” by George B. Danzig. With such an agorithm, travel could then be assigned to
minimum time paths using newly developed computers. Thegtaff of the Chicago AreaTrangportation Study
under Dr. J. Douglas Carrall, J. findly developed and refined computer programs that alowed the
assgnment of traffic for the entire Chicago region (U.S. Dept. of Commerce, 1964).
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Traffic Diverson Curvesfor Urban Arterial Highways
National Committee on Urban Transportation

While highway departments were placing mgor emphasis on arterid routes, city street congestion was
geadily worsening. 1t wasin this amaosphere that the Committee on Urban Trangportation was created in
1954. Its purpose was, “to help cities do a better job of trangportation planning through systematic
collection of basicfacts... to afford the public the best possible transportation at the least possible cost and
ad in accomplishing desirable gods of urban renewa and sound urban growth” (Nationd Committee,
1958-59).

The committee was composed of experts in awide range of fields, representing federd, state, and city
governments, trangit, and other interests. It devel oped aguidebook, Better Transportation for Your City
(National Committee, 1958-59), designed to help local officias establish an orderly program of urban
transportation planning. 1t was supplemented by aseriesof 17 procedure manual s describing techniquesfor
planning highway, trangt, and termina improvements. The guidebook and manuads received nationd

recognition. Even though the guidebook was primarily intended for the attention of locd officids, it stressed
the need for cooperative action, full communication between professionals and decisonmakers, and the
development of transportation systemsin keeping with thebroad objectives of community development. It
provided, for the first time, fully documented procedures for systemétic transportation planning.

Housing Act of 1954
Animportant cornerstone of the federd policy concerning urban planning was Section 701 of the Housing
Act of 1954. The act demonstrated congressional concern with urban problems and recognition of the

urban planning process as an appropriate gpproach to dealing with such problems. Section 701 authorized
the provison of federd planning assistanceto state planning agencies, cities, and other municipditieshaving
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a population of less than 50,000 persons and, after further amendments, to metropolitan and regiond
planning agencies (Washington Center, 1970).

The intent of the act was to encourage an orderly process of urban planning to address the problems
associated with urban growth and the formulation of local plansand policies. Theact indicated that planning
should occur on aregion-wide basis within the framework of comprehensive planning.

Pioneering Urban Transportation Studies

The developmentsin andytica methodol ogy began to be gpplied in pioneering urban trangportation studies
in the late 1940s and during the 1950s. Before these studies, urban transportation planning was based on
exiding travel demands or on travel forecasts using uniform growth factors applied on an areawide basis.

The San Juan, Puerto Rico, trangportation study begun in 1948, was one of the earliest to use a trip
generation approach to forecast trips. Trip generation rates were developed for a series of land-use
categories sratified by genera location, crude intensity measures and type of activity. These rates were
applied, with some modifications, to the projected land use plan (Slver and Stowers, 1964).

The Detroit Metropolitan Area Traffic Study (DMATYS) put together dl the eements of an urban
trangportation study for thefirst time. It was conducted from 1953 to 1955 under Executive Director Dr. J.
DouglasCarrall, . The DMATSstaff developed trip generation rates by land use category for each zone.

Future trips were estimated from a land use forecast. The trip digtribution model was a variant of the
gravity model with airline distance as the factor to measure trave friction. Traffic assgnment was carried
out with speed and distance ratio curves. Much of the work was done by hand with the aid of tabulating
machinesfor some of the caculations. Benefit/cost ratios were used to evaluate the mgor eements of the
expressway network (Detroit Metropolitan Area Traffic Study, 1955/1956; Silver and Stowers, 1964;
Creighton, 1970).

In 1955 the Chicago Area Transportation Study (CATS) began under the direction of Dr. J. Douglas
Carroll, Jr. 1t set the sandard for future urban transportation sudies. Thelessonslearned in Detroit were
goplied in Chicago with greater sophistication. CATS used the basic Sx-step procedure pioneered in
Detroit: datacollection, forecasts, goa formulation, preparation of network proposals, testing of proposas,
and evauation of proposals. Transportation networks were developed to serve travel generated by
projected land- use patterns. They weretested using systems anaysis considering the effect of each facility
on other facilitiesin the network. Networks were evaluated based on economic efficiency - themaximum
amount of travel carried at the least cost. CATS used trip generation, trip distribution, moda split, and
traffic assgnment mode sfor travel forecasting. A smpleland-useforecasting procedure wasemployed to
forecast future land-use and activity patterns. The CATS daff made mgor advances in the use of the
computer in travel forecasting (Chicago Area Transportation Study, 1959/1962; Swerdloff and Stowers,
1966; Wells, et. d., 1970).

Other trangportation studies followed including the Washington Area Traffic Study in 1955, the Baltimore
Transportation Study in 1957, the Fittsburgh Area Trangportation Study (PATS) in 1958, the Hartford
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AreaTraffic Study in 1958, and the Penn-Jersey (Philadel phia) Transportation Study in 1959. All of these
studiesweretrangportation planning on a new scae. They wereregion-wide, multidisciplinary undertakings
invalving large full-time staffs. Urban transportation studies were carried out by ad hoc organizationswith
separate policy committees. They were not directly connected to any unit of government. Generdly, these
urban trangportation sudieswere established for alimited time period with the objective of producing aplan
and reporting on it. Such undertakings would have been impossible before the availability of computers
(Creighton, 1970).

The resulting plans were heavily oriented to regiond highway networks based primarily on the criteria of
economic costs and benefits. Trangt was given secondary congideration. New facilities were evauated
agang traffic engineering improvements. Little consderation wasgiven to regulatory or pricing goproaches,
or new technologies (Wdlls, et.d., 1970).

These pioneering urban trangportation studies set the content and tonefor future studies. They provided the
bassfor the federd guidelines that were issued in the following decade.

Federal-Aid Highway Act of 1956

During thisearly period in the development of urban transportation planning came the Federd- Aid Highway
Act of 1956. The act launched the largest public works program yet undertaken: congtruction of the
National System of Interstate and Defense Highways. The act was the culmination of two decades of
gudies and negotiation. As a result of the Interregional Highways report, Congress had adopted a
Nationd System of Interstate Highways not to exceed 40,000 miles in the Federd- Aid Highway Act of
1944. However, money was not authorized for construction of the system. Based on the recommendations
of theU.S. Bureau of Public Roads and the Department of Defense, a37,700-mile system wasadopted in
1947. (Figure5) Thisnetwork conssted primarily of the most heavily traveled routes of the Federd-Aid
Primary System. The remaining 2,300 miles were reserved for additiond radials, bypass-loops, and
circumferentia routesin and adjacent to urban areas. Studies of urban areaneeds were made by the states
with the cooperation and aid of city officids. The urban connections were formdly designated in 1955
(U.S. Dept. of Commerce, 1957).

Fundswere appropriated by then, but at very low levels: $25 million annually for 1952 and 1953 with a50
percent federd share, and $175 million annudly for 1954 and beyond with a60 percent federd share. To
secure a sgnificant increase in funding, a mgjor nationa lobbying effort was launched in 1952 by the
Highway Users Conference under thetitle, “ Project Adequate Roads.” President Eisenhower appointed a
nationa advisory committee under Generd Lucius D. Clay, which produced a report, A Ten-Year
National Highway Program, in 1955. It recommended building a 37,000-mile Interstate System using
bonds to fund the $23 billion cost (Kuehn, 1976).

Finaly, with the Federd-Aid Highway Act of 1956, congtruction of the National System of Interstate and
Defense Highways shifted into high gear. The act increased the authorized system extent to 41,000 miles.
This system was planned to link 90 percent of the cities with populations of 50,000 or greater and many
smdler cities and towns. The act aso authorized the expenditure of $24.8 billion in 13 fiscd years from
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1957 to 1969 at a 90 percent federa share. The act provided construction standards and maximum sizes
and weights of vehicles that could operate on the syssem. The system was to be completed by 1972
(Kuehn, 1976).

Figure5
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The" National System of Interstate Highways’ as designated on August 2, 1947.

The companion Highway Revenue Act of 1956 increased federa taxes on gasoline and other motor fuels
and excisetaxes ontires and established new taxes on retreaded tires and aweight tax on heavy trucksand
buses. It created the Highway Trust Fund to receive the tax revenue which was dedicated solely for
highway purposes. Thisprovision brokewith along-standing congressional precedent not to earmark taxes
for specific authorized purposes (U.S. Dept. of Commerce, 1957).

These acts have had a profound effect on urban areas. They established an assured funding source for
highways, through user charges, at atime when federal funds were not available for mass trangportation.
They set a90 percent federal share which wasfar abovethe existing 50 percent sherefor other federal-aid
highways. About 20 percent of the system mileage was designated as urban to provide dternative interstate
service into, through, and around urban areas. These provisions dominated urban trangportation planning
for years to come and eventudly caused the development of countervailing forces to baance the urban
highway program.

Sagamor e Conference on Highways and Urban Development
Theavailability of large amounts of fundsfrom the 1956 Act brought immediate response to develop action

programs. To encourage the cooperative development of highway plans and programs, aconference was
held in 1958 in the Sagamore Center at Syracuse University (Sagamore, 1958).
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The conference focused on the need to conduct the planning of urban trangportation, including public
trangportation, on aregion-wide, comprehensive bassin amanner that supported the orderly devel opment
of the urban areas. The conference report recognized that urban trangportation plans should be eva uated
through a grand accounting of benefits and costs that included both user and nonuser impacts.

The conference recommendations were endorsed and their implementation urged, but progresswas dow.
Thelarger urban areaswere carrying out pioneering urban trangportation studies, themost noteworthy being
the CATS. But few of thesmaller urban areas had begun planning studies dueto thelack of capable gaff to
perform urban trangportation planning.

To encourage smdler areas to begin planning efforts, the American Municipa Association, the American
Association of State Highway Officids, and the Nationd Association of County Officidsjointly launched a
program in early 1962 to describe and explain how to carry out urban transportation planning. This
program was initialy directed at urban areas under 250,000 in population (Holmes, 1973).

Housing Act of 1961

Thefirg piece of federd legidation to dedl explicitly with urban masstrangportation wasthe Housing Act of
1961. Thisact was passed largdy asaresult of thegrowing financid difficultieswith commuter rall services
The act inaugurated asmall, low-interest loan program for acquisitionsand capita improvementsfor mass
trangt systems and a demonstration program (Washington Center, 1970).

The act dso contained a provision for making federd planning assstance available for “preparation of
comprehengve urban trangportation surveys, studies, and plans to ad in solving problems of traffic
congestion, facilitating the circulation of people and goods on metropolitan and other urban areas and
reducing transportation needs.” The act permitted federd ad to “facilitate comprehensive planning for
urban development, including coordinated trangportation systems, on acontinuing bass” Theseprovisons
of the act amended the Section 701 planning program that was created by the Housing Act of 1954.
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CHAPTER 4 — URBAN TRANSPORTATION PLANNING COMES OF AGE

Urban transportation planning came of age with the passage of the Federd- Aid Highway Act of 1962,
which required that gpprova of any federa-aid highway project in an urbanized areaof 50,000 or morein
population be based on a continuing, comprehensive urban transportation planning process carried out
cooperatively by statesand local governments. Thiswasthefirgt legidative mandate requiring planning asa
condition to receiving federa capita assstance funds. The U.S. Bureau of Public Roads (BPR) moved
quickly to issue technica guidance interpreting the act's provisons.

Through the mid 1960s urban trangportation planning went through what some have cdled its“ golden age.”

Mog urban areas were planning their regiond highway system and urban transportation planning
methodology had been designed to address this issue. The BPR carried out an extensive program of
research, technica assistance and training to foster the adoption of this process and the new methodol ogies.
These efforts completely transformed the manner in which urban transportation planning was performed.
By the legidated deadlineof July 1, 1965, al 224 then existing urbanized areasthat fell under the 1962 Act
had a urban trangportation planning process underway .

Thiswas also a period in which there was early recognition of the need for afederd role in urban mass
transportation. Thisrole, however, was to remain limited for anumber of yearsto come.

Joint Report on Urban Mass Transportation

In March 1962 a joint report on urban mass trangportation was submitted to President Kennedy, at his
request, by the Secretary of Commerce and the Housing and Home Finance Administrator (U.S. Congress,
Senate, 1962). This report integrated the objectives for highways and mass transt, which were
comparatively independent up to that point but growing closer through cooperative activities. The report
wasin large part based on astudy completed in 1961 by the Inditute of Public Adminigtration (IPA) entitled
Urban Transportation and Public Policy (Fitch, 1964). The IPA report strongly recommended that
urban trangportation was afederal concern and supported the need for trangportation planning.

The genera thrugt of the report to Congress, asit related to planning, can be summarized by the following
excerpt from the tranamittal |letter:

“Trangportation is one of the key factors in shaping our cities. As our communities increasangly
undertake deliberate measures to guide their development and renewa, we must be sure that
transportation planning and congtruction are integra parts of generd development planning and
programming. Oneof our main recommendationsisthat federa aid for urban transportation should
be made available only when urban communities have prepared or are actively preparing
up-to-date generd plansfor the entire urban areawhich rel ate trangportation plansto land-use and
development plans.

“The maor objectives of urban trangportation policy are the achievement of sound land-use patterns, the
assurance of trangportation facilities for dl segments of the population, the improvement of overdl treffic
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flow, and the meeting of tota trangportation needsat minimum cost. Only abd anced transportation system
can attain these gods - and in many urban areasthis means an extensive mass trangportation network fully
integrated with the highway and street system. But mass transportation in recent years experienced capita
consumption rather than expanson. A cycle of fare increases and service cuts to offset loss of ridership
followed by further declinesin use points clearly to the need for asubstantia contribution of public fundsto
support needed masstrangportation improvements. Wetherefore recommend anew program of grantsand
loans for urban mass transportation” (U.S. Congress, Senate, 1962).

President Kennedy's Transportation M essage

In April 1962 President Kennedy delivered hisfirst message to Congress on the subject of transportation.
Many of theideasreated to urban transportation in the message drew upon the previoudy mentioned joint
report. The President's message recognized the close rel ationship between the community development and
the need to properly balance the use of private automobiles and masstransportation to help shape and serve
urban areas. 1t o recognized the need to promote economic efficiency and livability of urban areas. It
also recommended continued close cooperation between the Department of Commerce and the Housing
and Home Finance Administration (HHFA) (Washington Center, [970).

Thistrangportation message opened anew erain urban transportation and led to passage of two landmark
pieces of legidation: the Federd-Aid Highway Act of 1962 and the Urban Mass Transportation Act of
1964.

Federal-Aid Highway Act of 1962

The Federa-Aid Highway Act of 1962 was the first piece of federad legidation to mandate urban

trangportation planning asacondition for receiving federd fundsin urbanized areas. It asserted that federd
concern in urban transportation wasto be integrated with land development and provided amgor stimulus
to urban trangportation planning. Section 9 of the act, which is now Section 134 of Title 23 Sates:

“It is declared to be in the nationad interest to encourage and promote the development of
trangportation systems embracing various modes of transport in amanner that will serve the Sates
and locd communities efficiently and effectively” (U.S. Dept. of Transportation, 19804).

This statement of policy directly followed from the recommendations of the Sagamore conference and
President Kennedy's Transportation Message. Moreover, the section directed the Secretary of Commerce
to cooperate with the Sates:

“...in the development of long-range highway plans and programs which are properly coordinated
with plansfor improvementsin other affected forms of transportation and which areformulated with
due consideration to their probable effect on the future development of the urban area...” (U.S.
Dept. of Transportation, 1980a).
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The last sentence of the section which required that urban highway construction projects be based upon a
planning process, legidated the planning requirement:

“After duly 1, 1965, the Secretary shal not approve under section 105 of thistitle any programsfor
projectsin any urban areaof more than fifty thousand population unless he finds that such projects
are based on a continuing, comprehens ve trangportation planning process carried out cooperatively
by states and local communities in conformance with the objectives stated in this section” (U.S.
Dept. of Trangportation, 1980a).

Two fegtures of the act are particularly significant with respect to the organizationa arrangements for
carrying out the planning process. Firg, it cdled for a planning processin urban areas rather than cities,
which set the scale at the metropolitan or regiond level. Second, it called for the processto be carried on
cooperatively by the states and local communities. Because qudified planning agencies to mount such a
trangportation planning processwerelacking in many urban areas, the BPR required the creation of planning
agencies or organizationa arrangements that would be cagpable of carrying out the required planning
process. These planning organizations quickly came into being because of the growing momentum of the
highway program and the cooperdtive financing of the planning process by the HHFA and the BPR
(Marple, 1969).

In addition, the act restricted the use of the 1-1/2 percent planning and research funds to only those
purposes. If not used for planning and research, the state would lose the funds. Previoudy, a state could
request that these funds be used instead for congtruction. This provision crested a permanent, assured
funding source for planning and research activities. In addition, the act provided that a state could spend
another ¥z percent at their option for planning and research activities.

Hershey Conference on Urban Freeways

In response to thegrowing concern about freeway congtructionin urban areas, the Hershey Conferenceon
Freaways in the Urban Setting was convened in June 1962 (Freeways, 1962). It concluded, “Freeways
cannot be planned independently of the areasthrough which they pass. The planning concept should extend
to the entire sector of the city within the environs of the freeway.” The conference recommendations
reinforced the need to integrate highway planning and urban development.

The findings recognized that this planning should be done as a team effort that draws upon the skills of
engineers, architects, city planners, and other specidists. Freaway planning must integrate the freeway with
itssurroundings. When properly planned, freeways provide an opportunity to shape and sructuretheurban
community in a manner that meets the needs of the people who live, work, and travel in these aress.
Further, the planning effort should be carried out in amanner that involves participation by the community
(Freeways, 1962).

Implementation of the 1962 Federal-Aid Highway Act
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The BPR moved quickly to implement the planning requirements of the 1962 Federd- Aid Highway Act.
Ingtructiona Memorandum 50- 2-63, published in March 1963 (U.S. Dept. of Commerce, 1963c) and later
superseded by Policy and Procedure Memorandum 50-9 (U.S. Dept. of Transportation, 1967a),

interpreted the act's provisions related to a “ continuing, comprehensive, and cooperative” (3C) planning
process. “Cooperative' was defined to include not only cooperation between the federd, sate, and loca

levelsof government but dso among the various agencieswithin the sameleve of government. “ Continuing”

referred to the need to periodically reevauate and update a trangportation plan. “Comprehensve' was
defined to include the basic ten e ements of a3C planning process for which inventories and andyseswere
required. (Table 2)

These memorandaand further refinements and expans ons upon them covered dl aspectsfor organizing and
carrying out the 3C planning process.

Through its Urban Planning Division, under Garland E. Marple, the BPR carried out a broad program to
develop planning procedures and computer programs, write procedurad manuasand guides, teech training
courses, and provide technical assstance. The effort was aimed at developing urbanized area planning
organizations, andardizing, computerizing and gpplying procedures largely
cregted in the late 1950s, and disseminating knowledge of such procedures.

The BPR defined the various stepsin a3C planning process. These steps had been pioneered by the urban
trangportation planning sudiesthat were carried out during the 1950s. It wasan empirica gpproach which
required asubstantial amount of dataand severd yearsto complete. The processconsisted of: establishing
an organization to carry out the planning process, development of loca goas and objectives, surveys and
inventories of existing conditions and facilities; analyses of current conditions and calibration of forecasting
techniques, forecadting of future activity and travel ; evaluation of dternativetransportation networksresulting
in arecommended transportation plan; staging of the transportation plan; and identification of resourcesto
implement it. The product of these 3C planning studieswas generdly an eaborate report(s) describing the
procedures, anayses, dternatives and recommended plans.

Table2
Ten Basic Elements of a 3C Planning Process

Economic factors affecting development

Population

Land use

Trangportation facilities including those for mass transportation

Trave petterns
Tearmind and trandfer fadilities
Traffic control features

I N[O~ W NP

Zoning ordinances, subdivision regulations, building codes, tc.
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9. Hnancid resources

10. Socid and community-vaue factors, such as preservation of open
space, parks and recregtiond facilities, preservation of historical Stes
and buildings, environmental amenities; and aesthetics.

Tofoster the adoption of these technical procedures, the BPR rel eased astream of procedura manuasthat
became the technical standards for many yearsto come: Calibrating and Testing a Gravity Model for
Any SzeUrban Area, (July 1963); Calibrating and Testing a Gravity Model with a Small Computer,
(October 1963); Traffic Assignment Manual, (June 1964); Population Forecasting Methods, (June
1964); Population, Economic, and Land Use Studiesin Urban Transportation Planning, (July 1964);
The Sandard Land Use Coding Manual, (January 1965); The Role of Economic Sudiesin Urban
Transportation Planning, (August 1965); Traffic Assignment and Distribution for Small Urban Areas,
(September 1965), Modal Split- Documentation of Nine Methods for Estimating Transit Usage,
(December 1966); and Guidelines for Trip Generation Analysis, (June 1967).

The BPR developed a two-week “Urban Transportation Planning Course” that was directed at practicing
planners and engineers. It covered organizationd issues and technica procedures for carrying out a 3C
planning process as it had been conceptudized by the BPR. The course used the BPR manuds as
textbooks and supplemented them with lecture notes to keep the information current and to cover materia
not in manud form. In addition, personnd from the BPR provided hands-on technical assistanceto state
and locd agencies in the gpplying these new procedures to their own aress.

Thiseffort to define the* 3C planning process,” to devel op techniquesfor performing thetechnica activities,
and to provide technica assstance completdy transformed the manner in which urban trangportation
planning was performed. By the legidated deadline of July 1, 1965, dl the 224 existing urbanized areas
which fell under the 1962 Act had an urban trangportation planning process underway (Holmes, 1973).

Conventional Urban Travel Forecasting Process

The 3C planning process included four technica phases: collection of data, andysis of data, forecasts of
activity and travel, and evaluation of dternatives. Centra to this gpproach wasthe urbantravel forecasting
process. (Figure6) The process used mathematical models that alowed the smulation and forecasting of
current and future travel. This permitted the testing and evauation of aternative transportation networks.

Thefour-step urbantravel forecasting process consisted of trip generation, trip distribution, moda split, and
traffic assgnment. These moddswerefirgt caibrated to replicate existing travel using actuad survey data.
These models were then used to forecast future travel. The forecasting process began with an estimate of
the variables that determine travel patterns including the location and intengty of land use, socid and
economic characterigtics of the population, and the type and extent of trangportation facilities in the area.
Next, these variables were used to estimate the number of trip origins and destinationsin each subareaof a
region (i.e. thetraffic anadysis zone), using atrip generation procedure. A trip distribution modd was used
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to connect the trip endsinto an origin-destination trip pattern. Thismatrix of tota vehicletripswasdivided
into highway and trangit trips using a moda split modd. The matrices of highway and trangt trips were
assigned to routes on the highway and transit networks, repectively, by meansof atraffic assgnment model
(U.S. Dept. of Transportation, 1977).

Figure 6
Urban Trave Forecasting Process
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In using these modd s to analyze future trangportation networks, forecasts of input variableswere used for
the year for which the networks were being tested. Trave forecasts were then prepared for each

trangportation dternative to determinetraffic volumesand levels of service. Usudly only themodd split and
traffic assgnment modd swerererun for additiona networks after afuture year forecast had been madefor
the first network. But occasondly the trip distribution mode was adso rerun.

Trave forecasting on a regionwide scae required a large computing capability. The first generation of
computers had become availablein themid 1950s. The BPR had taken advantage of them and adapted a
telephone routing agorithm for traffic ass gnments purposesthat would operate on the IBM 704 compuiter.
Additiona programs were developed to perform other functions. The second generation of computers,
circa1962, provided increased capabilities. Thelibrary of computer programswas rewritten for the IBM
709 computer and then for the IBM 7090/94 system. The BPR worked with the Bureau of Standardsin
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developing, modifying, and testing these programs. Some programswere a so developed for theIBM 1401
and 1620 computers. This effort was carried out over a number of years, and by 1967 the computer
package contained about 60 programs (U.S. Dept. of Trangportation, 1977).

Thisgpproachto trave forecasting, which later becameknown asthe* conventiond urban travel forecasting
process,” came quickly into widespread use. The procedures had been specifically tailored to the tasks of
regionwide urban trangportation planning and BPR provided substantia asstance and oversight in gpplying
them. Moreover, therewere no other procedures generdly available and urban trangportation study groups
that chose not to use them had to develop their own procedures and computer programs.

Southeastern Wisconsin Regional Planning Commission

In most urbanized aress, ad hoc organizationd arrangements were crested to conduct the urban
transportation planning process required by the Federal-aid Highway Act of 1962 and the Bureau of
Public's guiddines. In some urbanized areas, however, the urban transportation planning process was
carried out by exigting regiond planning agencies. Thiswasthe casefor the urbanized areas of Milwaukee,
Racine and Kenoshain Southeastern Wisconsin.

The Southeastern Wisconsin Regiond Planning Commission (SEWRPC) was crested under State enabling
legidation by Executive Order of the Governor of Wisconsinin 1960 upon petition of the County Boards of
the seven condtituent counties. It was directed to prepare and adopt master plans for the physical
development of the Southeastern Wisconsin region on the basis of studies and analyses. The Commission
itsdf was formed with 21 citizen members, serving for Sx years without pay, three from each county, with
one member from each county appointed by the County Board and the other two members appointed by
the Governor (Bauer, 1963).

TheRegiond Land Use- Trangportation Study, which began in 1963, wasthe Commisson'sfirst long-range
planning effort. The staff proceeded under the guidance of the Intergovernmental Coordinating and the
Technica Coordinating Committees. (Figure 7) The 3Y2year, $2 million study covered the devel opment of
goas and objectives, inventory of existing conditions, preparation and anadysis of dternative plans, and
selection and adoption of the preferred plan (Southeastern Wisconsin Regiond Planning Commission,

1965-66). SEWRPC prepared three dternative land use plansfor theyear 1990. The* controlled existing
trend plan” continued the low-dengity residentia devel opment trend with theimposition of land use controls
to minimize legp-frog development and reduce encroachment on environmentally sengtive arees. The
“corridor plan" concentrated medium and high dengty resdentia development dong transportation
corridors interlocked with recregtion and agriculture wedges. The “satellite city plan” focused new

resdential development into existing outlying communities in the region. A trangportation plan was
deve oped for each of the land use planswhich primarily conssted of the existing plus committed highway
and trangt sysemswith additions, including an extensve busrapid trangt system with an exclusve busway.
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Figure7
Southeastern Wisconsin Regional Planning Commission
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The recommended “controlled exigting trend plan” was adopted by the full commission and eventuadly by
most of the county boardsand local unitsof government. 1n 1966, SEWRPC began the continuing phase of
the land use-transportation study which provided support to implement the plan, monitored changesin the
region and progress in implementing the adopted plan, and conducted periodic regppraisas of the planin
light of the changes in the region.

In the ensuing years, SEWRPC conducted a wide range of planning studies including those related to:
watershed devel opment and water qudity, air quality, highway functiona dassfication, public transportation,
parks and open space, port development, libraries, airport use, and prepared many loca plans in
cooperation with the loca jurisdictions. Moreover, it provided extensive technical assistance to locdl
governments on avariety of planning issues.

Highway Planning Program Manual

As part of its extengve efforts to provide technical guidance for carrying out highway planning, the BPR
developed the Highway Planning Program Manual. Themanua was designed to consolidate technical
information on highway planning practice and make it readily avallable. Much of that information on
highway planning practice and many of the manuals had been developed by the BPR.

The Highway Planning Program Manual wasfirst issued in August 1963 (U.S. Dept. of Commerce,
1963d). It wasdirected primaxrily at the highway engineersin BPR'sfield officeswho needed information to
adminigter highway planning activities that were being carried out by State highway departments and by
urban trangportation planning groups with Federa-aid highway planning funds. It aso provided vauable
information to those performing the actua planning activities in Sate and local agencies.
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Themanud covered the basic e ements of ahighway planning program which included: adminigtration and
control, highway inventory, mapping, traffic counting, classfying andweighing, travel gudies, motor vehicle
regisration and taxes, highway fiscal data, road life expectancy and cogts, and urban transportation

planning. The god for the overdl highway planning process was to develop a master plan for highway
development. Thiswasto consgt of afunctiondly dassfied highway system, an estimate of highway needs,
along range development program to meet the needs with priorities and, a financid plan to pay for the
development program.

The section of the manua devoted urban trangportation planning to was equaly detailed. It covered the
variousaspectsof the urban transportation planning processincluding: organization, use of computers, origin
degtination studies, population studies, economic sudies, land use, street inventory and classfication,
evauation of traffic services, traffic engineering studies, public trangportation, termind facilities, travel

forecagting, traffic assgnment, developing the transportation plan, plan implementation, and the continuing
planning process.

The Federd Highway Adminigtration continued to update the Highway Planning Program Manual and
add appendices, which included recent version of relevant procedure manuds, until the early 1980's. The
manua was eventually rescinded by FHWA in 1985.

Urban Mass Transportation Act of 1964

The fird red effort to provide federa assistance for urban mass trangportation development was the
passage of the Urban Mass Trangportation Act of 1964. The objective of the act, till in the spirit of
President Kennedy's Transportation Message, was “...to encourage the planning and establishment of
areawide urban mass trangportation systems needed for economical and desirable urban development”
(U.S. Dept. of Transportation, 1979b).

The act authorized federd capital grants for up to two-thirds of the net project cost of construction,
recongtruction, or acquisition of masstransportation facilitiesand equipment. Net project cost wasdefined
asthat portion of thetotal project cost that could not be financed readily from trangt revenues. However,
the federal share wasto be held to 50 percent in those areas that had not completed their comprehensive
planning process, that is, had not produced aplan. All federd funds had to be channdled through public
agencies. Trangdt projects wereto beinitiated locdly.

A program of research, development, and demonstrations was also authorized by the 1964 act. The
objectiveof thisprogramwasto“...assst in the reduction of trangportation needs, theimprovement of mass
transportation service, or the contribution of such servicetoward meeting total urban transportation needsat
minimum cost" (U.S. Dept. of Transportation, 1979b).

Congress, however, did not authorize much money to carry out thislegidation. Not morethan $150 million

per year was authorized under the 1964 act and the actual appropriations fell short of even that amount
(Smerk, 1968).
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Urban Development Simulation Models

With the growth of urban trangportation planning came an increasing interest in understanding urban

phenomenaand in congtructing urban development smulation models. Such mode swould enable planners
to evaluate aternative urban devel opment patterns, and to produce informeation on popul ation, employmernt,
and land use for use in esimating travel and trangportation requirements. Land use smulation models
developed in early urban transportation studieswere rudimentary and focused on the effect of transportation
access on the location of activities (Swerdloff and Stowers, 1966).

During thisperiod many citieswereactively engaged in developing work plansto diminate dumsand urban
blight through Community Renewa Programs (CRPs) that were partidly funded by the Housing and Home
Finance Agency (HHFA). These CRPs provided an additiona impetus for the development of urban
amulation modeds. It wasaspart of one of these CRPsthat asignificant breakthrough occurred. Between
1962-63, Ira S. Lowry developed a land use dlocation mode for the Pittsburgh Regiond Planning
Association as part of amodeling system to generate dternatives and aid decisonmaking (Lowry, 1964).

The“Lowry modd,” asit cameto be known, wasthefirst large scale and compl ete urban smulation model
to become operational. The modd was attractive because of the smplicity of its causa Structure, the
opportunity to expand it, and its operationdity (Goldner, 1971). The underlying concept of the modd used
economic base theory in which employment was divided into “basic’ employment that was devoted to
goods and services exported outside the region, and “retail” or “non-basc” employment that served local
markets. Basic employment waslocated outside the model, while non-basic employment by themode on
the basis of its accessihility to households. Households were located on the basis of accessihility to jobs
and availability of vacant land. The modd proceeded in an iterative fashion until equilibrium was reeched
(Putman, 1979).

The conceptuad framework developed by Lowry stimulated an era of model development during the
mid-1960s, much of which concentrated on e aborations and enhancements of the origina Lowry model
concepts (Goldner, 1971; Harris, 1965; Putman, 1979). The Lowry modd evolved through further
development in Pittsburgh and the San Francisco Bay Area Simulation Study, and other effortsby anumber
of researchers. Most of this work, however, did not result in modds that did not become operational
(Goldner, 1971). After aperiod of dormancy, work began anew and resulted in the development of the
integrated trangportation and land-use package (ITLUP). This set of models performed lad use activity
alocation incorporated the effects of trangportation and land use and the feedback effects of land use on
trangportation (Putman, 1983).

Williamsburg Conference on Highways and Urban Development

By 1965 there was concern that planning processes were not adequiately evaluating socia and community
vaues. Few planning studies had devel oped goal- based eva uation methodologies. A second conference
on Highways and Urban Development was held in Williamsburg, Virginia, to discuss this problem

(Highways and Urban Development, 1965). The conference concluded that transportation must be
directed toward raisng urban standards and enhancing aggregate community values. Trangportation vaues
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such as safety, economy, and comfort are part of thetota set of community values and should beweighted
appropriately.

The conference resol utions highlighted the need to identify urban goal s and objectivesthat should beused to
evaduate urban trangportation plans. It emphaszed that many vaues may not be quantifiabdle but,

nonetheless, should not be ignored. The conference aso endorsed the concept of making maximum use of
exiding transportation facilities through traffic management and land use controls.
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CHAPTER 5 — IMPROVED INTERGOVERNMENTAL COORDINATION

As the number and scope of federd programs for urban development and transportation projects
expanded, there wasincreasing concern over the uncoordinated manner in which these project were being
carried out. Each of thesefederad programs had separate grant requirements which were often devel opment
with little regard to the requirements of other programs. Projects proceeded through the approval and
implementation process uncoordinated with other projects that were occurring in the same area.

During this period, severa actions were taken to dleviate this problem. Firgt, was an attempt to better
integrate urban development and trangportation programs at the federal level by bringing them together in
two new Cabinet level departments, HUD and DOT. Second, wasthe creation of aproject review process
to improve intergovernmental coordination at both the federa and locd levels. States and local
governments aso moved to address this problem by consolidating functions and responsibilities. Many
dtates created their own departments of transportation. In addition, states and local communities created
broader, multifunctiona planning agencies to better coordinate and plan areawide development.

The urban trangportation planning process transitioned into the “continuing” phase as most urban areas
completed their first plans. There was a new interest in low capitd gpproaches to reducing traffic
congestion using techniques such asreserved buslanes, traffic engineering improvements, and fringeparking
lots. It wasaso during thistimethat nationa concern wasfocused upon the problem of highway safety and
the enormous cogt of traffic accidents. Environmenta issues became more important with legidation
addressing the preservation of naturd aress and historic Sites, and providing relocation assistance for
households and businesses.

Housing and Urban Development Act of 1965

The Housing and Urban Development Act of 1965 created the Department of Housing and Urban
Development (HUD) to better coordinate urban programsat thefedera level. In addition, theact amended
the Section 701 urban planning assstance program established under the Housing Act of 1954 by
authorizing grants to be made to “...organizations composed of public officias whom he (the Secretary of
HUD) findsto be representative of the political jurisdictions within a metropolitan area or urban region...”
for the purposes of comprehensive planning (Washington Center, 1970).

Thisprovision encouraged the formation of regiona planning organi zations controlled by eected rather than
gopointed officids. It gave impetus to the formation of such organizations as councils of governments
(COGs). It dso encouraged loca governments to cooperate in addressing their problems in aregiond
context.

1966 Amendments to the Urban Mass Transportation Act

Tofill savera gapsin the 1964 Urban Mass Trangportation Act, anumber of amendments were passed in
1966. One created the technical studies program, which provided federa assistance up to a two-thirds
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federd matching share for planning, engineering, and designing of urban mass transportation projects or
other amilar technica activities leading to gpplication for a capitd grant.

Another section authorized grants to be made for management training. A third authorized a project to
study and prepare a program of research for devel oping new systems of urban transportation. Thissection
resulted in a report to Congress in 1968, Tomorrow's Transportation: New Systems for the Urban
Future (Cole, 1968), which recommended a long-range balanced program for research on hardware,
planning, and operationd improvements. It wasthis study that first brought to public attention many new
sysems such as did-a-bus, persond rapid trandt, dua mode, pallet systems, and tracked air-cushioned
vehicdle sysems. This study was the basis for numerous research efforts to develop and refine new urban
transportation technologies that would improve on existing ones.

Highway and Motor Vehicle Safety Acts of 1966

In 1964, highway desths amounted to 48,000 persons, 10 percent above 1963, and the degth rate was
increasing. In March of 1965, newly Senator Abraham Ribicoff, chairman of the Subcommittee on
Executive Reorganization of the Government Operations Committee, held hearings on theissue of highway
safety to focus national concern on this nationa tragedy. Raph Nader who was dready working on
highway safety volunteered to assst Senator Ribicoff's committee. He provided much materid to the
committee based on his research and a book that he was writing on traffic safety (Insurance Ingtitute for
Highway Safety, 1986).

In the July hearings, Generd Motors' president admitted that his company had only spent $1.25 million on
safety inthe previousyear. Following that disclosure, President Johnson ordered Specia Assistant Joseph
Cdlifano to develop a transportation package. In November 1965, Mr. Nader's book, Unsafe at Any
Foeed, was published with criticism of both the automobile industry and the traffic safety establishment.

In February 1966, President Johnson told the American Tria Lawyers Association that highway deeths
were second only to the Vietnam War as the “gravest problem before the nation.” A month later, the
President'smessage requested the Congressto establish adepartment of transportation. Hismessageaso
outlined anationd traffic safety act to require the establishment of motor vehicle sandards, providefor Sate
grantsin ad for safety programs, and fund traffic safety research. By Augugt, both housed unanimoudy
passed amotor vehicle stlandards bill and, with only 3 dissenting votesin the Senate, passed state program
legidation. Thefina bills were sgned by President Johnson on September 9, 1966.

The Nationd Traffic and Motor Vehicle Safety Act of 1966 established the Nationa Traffic Safety Agency
in the Department of Commerce. It required the establishment of minimum safety standards for motor
vehiclesand equipment, authorized research and devel opment, and expanded the Naiona Driver Register
of individuas whose licenses had been denied, terminated, or withdrawn. According to the act, each
standard wasrequired to be practica, meet the need for motor vehicle safety, and stated in objectiveterms.

In prescribing standards, the Secretary wasrequired to consider: (1) relevant available motor vehicle safety
data, (2) whether the proposed standard in appropriate for the particular motor vehicle or equipment for



whichit is prescribed, and (3) the extent to which the standard contributed to carrying out the purposes of
the act (Comptroller Genera, 1976).

The Highway Safety Act of 1966 established the Nationd Highway Safety Agency in the Department of
Commerce. It was designed to provide a coordinated nationd highway safety program through financid
assgtance to the states. Under this act, states were required to establish highway safety programs in
accordancewith federal standards. Federd fundswere made available under Section 402, to be allocated
by population and highway mileage, to asss in financing these programs with a 75 percent federa and 25
percent matching ratio (Insurance Indtitute for Highway Safety, 1986).

The two safety agencies were combined by Executive Order 11357 into the National Highway Sefety
Bureauinthenewly crested DOT. By 1969, the Bureau, under Dr. William Haddon Jr., had established 29
motor vehicle standards and 13 highway safety standards and dl states had established highway safety
programs. By the end of 1972, the agency had issued atotal of 43 motor vehicle standards, covering
vehicle accident prevention and passenger protection, and 18 highway safety standards, covering vehicle
ingpection, registration, motorcycle safety, driver education, traffic laws and records, accident investigation
and reporting, pupil trangportation and policetraffic services (Insurance Ingtitute for Highway Safety, 1986).

Thesetwo safety acts provided the basisfor apractical, comprehensive nationd highway safety programto
reduce deaths and injuries caused by motor vehicles.

Department of Transportation Act of 1966

In 1966 the Department of Transportation (DOT) was created to coordinate transportation programs and
to facilitate devel opment and improvement of coordinated trangportation service utilizing private enterprise
to the maximum extent feasble. The Department of Transportation Act declared that the nation required
fadt, safe, efficient, and convenient trangportation at the lowest cost consistent with other national objectives
including the conservation of natura resources. DOT wasdirected to provide leadershipintheidentification
of trangportation problems and solutions, stimulate new technologica advances, encourage cooperation
among al interested parties, and recommend nationa policiesand programsto accomplish these objectives.

Section 4(f) of the act required the preservation of natura areas. It prohibited the use of land for a
trangportation project from a park, recreation area, wildlife and waterfowl refuge, or historic site unless
there was no feasible and prudent aternative and the project was planned in such amanner asto minimize
harm to the area. This was the earliest statutory language directed a minimizing the negative effects of
transportation construction projects on the natura environment.

The DOT Act left unclear, however, the divison of responsibility for urban mass transportation between
DOT and HUD. It took morethan ayear for DOT and HUD to cometo an agreement on their respective
responghilities. Thisagreement, known as Reorganization Plan No. 2, took effect in July 1968. Under it,
DOT assumed responsibility for masstrangportation capita grants, technica studies, and managerid training
grant programs subject to HUD certification of the planning requirements for capita grant applications.
Research and development (R& D) wasdivided up. DOT assumed R& D responsbility for improving the
operation of conventiond transt sysemsand HUD assumed R& D responsibility for urban trangportation as
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it related to comprehensive planning. Joint respongbility was assigned for R& D on advanced technol ogy
systems. The Reorganization Plan dso created the Urban Mass Trangportation Adminigtration (UMTA)
(Miller, 1972).

National Historic Preservation Act of 1966

Through the 1950's and 1960's, while the federd government funded numerous public works and urban
renewd projects, federd preservation law gpplied only to ahandful of nationdly sgnificant properties. Asa
result, federal projects destroyed or damaged thousands of historic properties. Congress recognized that
new |egidation was needed to protect the many other propertiesthat were being harmed by federd activities
(Advisory Council on Higtoric Preservation, 1986).

The National Historic Preservation Act of 1966 was passed to addressthese concerns. The act established
the Advisory Council on Historic Preservation to provide advice on national preservation policy. Section
106 of the act required federal agencies to take into account the effects of their undertakings on historic
preservation, and to afford the Council the opportunity to comment on such undertakings. Section 110
required federal agenciesto identify and protect historic properties under their contral.

The Section 106 review process established by the Council required afederd agency funding or otherwise
involved in aproposed project to identify historic properties that might be affected by the project and find
acceptable means to avoid or mitigate any adverse impact. Federd agencies were to consult with the
Council and State Historic Preservation Officers, appointed by the Governors, in carrying out this process.

Demonstration Cities and Metropolitan Development Act of 1966

With the growth in federd grant programs for urban renewal, highways, trangit, and other congtruction
projects, there was a need for a mechanism to coordinate these projects. The Demongtration Cities and
Metropolitan Development Act of 1966 was enacted to ensure that federal grants were not working at
Cross purposes.  Section 204 of that act was sgnificant in asserting federd interest in improving the
coordination of public facility construction projectsto obtain maximum effectiveness of federd spendingand
to relate such projects to areawide development plans.

Section 204 required that al gpplications for the planning and congtruction of facilities be submitted to an
areawide planning agency for review and comment. The areawide agency wasrequired to be composed of
loca dected officids. The objective was to encourage the coordination of planning and construction of
physica fadilitiesin urban areas. Section 204 was a S0 designed to stimul ate operating agencieswith narrow
functional respongibilitiesto examine the rdationship of their projects to areawide plans for urban growth.
Procedures to implement this act were issued by the Bureau of the Budget in Circular No. 82,

“Coordination of Federal Aidsin Metropolitan Areas Under Section 204 of the Demongration Citiesand
Metropolitan Development Act of 1966" (Bureau of the Budget, 1967).

In response to these review requirements, many urban areas established new planning agencies or

reorganized exigting agenciestoinclude dected officidsontheir policy boards. By theend of 1969, only six
metropolitan lacked an areawide review agency (Washington Center, 1970).

36



Dartmouth Conference on Urban Development Models

Land-use planning model swere devel oped as an adjunct to trangportation planning to provide forecasts of
population, employment, and land-use for trangportation forecasting models. From the mid 1950s there
was rapid development in the fidd stimulated by newly available computers and advances in operations
research and systemsanadyss (Putman, 1979). Developmentswerediscussed at aseminar at the University
of Pennsylvania in October 1964 that was documented in a specid issue of the Journd of the American
Ingtitute of Planners (Harris, 1965).

By 1967 the Land-Use Evduation Committee of the Highway Research Board determined that there was
need for another assessment of work in the field, which was progressng in an uncoordinated fashion. A
conference was held in Dartmouth, New Hampshire, in June 1967 to identify the aress of research that
were most needed (Hemmens, 1968).

The conferees recommended that agencies sponsoring research on land use modd's, generally thefedera
government, expand the capabilities of their in-house staff to handle these models. They recommended
steps to improve data acquisition and handling. Further research on broader models that included socia
godswasrecommended. Confereesrecommended that reseerch on the behaviord aspectsof theindividua
decision units be conducted. Concern was expressed about bridging the gap between modders and
decisonmakers. Professond standards for design, cdibration and use of models was a so encouraged
(Hemmens, 1968).

Theearly optimismin thefield faded asthe land devel opment modd s did not perform up to the expectations
of researchers and decisonmakers, particularly at the small arealevel. Modders had underestimated the
task of amulating complex urban phenomena. Many of these modding effortswere performed by planning
agencies that had to meet unreasonable time deadlines. (Putman, 1979) Modds had become more
complex with larger data requirements as submodel swere added to encompass more aspects of the urban
development process. They were too costly to construct and operate, and many till did not produce
usable results. By the late 1960s land-use modding activity in the United States entered a period of
dormancy that continued until the mid 1970s.

Reserved Bus Lanes

Ascongruction of the Interstate highway progressed, highway engineerscame under increasing criticism for
providing underpriced facilities that competed unfairly with trangit service. Criticswere aso concerned that
the 3C planning process was not giving sufficient attention to trangt options in the development of
long-range urban transportation plans.

The firgt officid response to this criticiam came in April 1964 in a speech by E. H. Holmes, Director of
Panning for the Bureau of Public Roads. Mr. Holmes stated, “ Since over three-quarters of trangit patrons
ride on rubber tires, not on sted rails, trangt has to be for highways, not againgt them. And vice versa,
highways have to be for trangit, not againgt it, for the more that travelers patronize transit the easier will be
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the highway engineer'sjob.” Hewent on to advocate the use of freewaysby busesin expressservice. This
would increase bus operating speeds, reduce their travel times, and thereby make bus service more
competitivewith car travel. The BPR pogition wasthat the reservation of alanefor buseswasreasonableif
its usage by bus passengers exceeded the number of persons that would be moved in the same period in
cars, for example, 3,000 persons per hour for alane of freeway (Holmes, 1964).

Thispostion wasformaized in Ingtructiond Memorandum (IM) 21-13-67, “ Reserved Bus Lanes,” issued
by the Federd Highway Adminigration (FHWA) in August 1967. In addition to reiterating the warrant for
reserving of lanes for buses, the IM stated the warrant for preferentid use of lanes by buses. Under
preferentid use, other vehicleswould be dlowed to use the lane but only in such numbers that they do not
degradethetravel speedsof the buses. The number of other vehicleswould be controlled by metering their
flow onto thelane. Thetota number of personsusing the preferentid laneswasto be greeter than would be
accommodated by opening the lanes to generd traffic.

The FHWA actively promoted the use of exclusve and preferentia bustreatments. Expendituresfor bus
priority projects on arteria highways, including loading platforms and shelters, became digible for

federd-aid highway funds under the Traffic Operations Program to Improve Capacity and Safety
(TOPICS), which wasinitiated asan experimental programin 1967. Reserved lanesfor buseson freeways
were digible under the regular federa-ad highway programs.

Many urban areas adopted bus priority techniquesto increase the carrying capacity of highway fadlitiesand
make trangt service more attractive at alimited cost. By 1973 one study reported on more than 200 bus
priority projectsin the United States and elsewhere. These included busways on exclusive rights-of-way
and on freeways, reserved freeway lanes and ramps, bus malls, reserved lanes on arterid dreets, traffic
sgnd preemption, and supporting park-and-ride lots and centrd city terminas (Levinson, 1973).

National Highway Needs Studies

The expected completion of the Interstate highway system in the mid 1970s lead to consideration of new
directionsfor thefedera-ad highway program. Recognizing the need for information onwhichtoformulate
future highway programs, the U.S. Senate, in section 3 of the Senate Joint Resolution 81 (gpproved August
28, 1965) caled for abiennid reporting of highway needs beginning in 1968.

In April 1965, the U.S. Bureau of Public Roads had requested the states to prepare estimates of future
highway needsfor the period 1965-85. The stateswere given only afew monthsto prepare the estimates
and they relied upon available data and rapid estimating techniques. The results were documented in the
1968 National Highway Needs Report. The estimated cost of $94 hillion to meet the anticipated
highway needs was a staggering sum. It included another 40,000 of freeways in addition to the 41,000
milesin the Interstate system (U.S. Congress, 1968a). The supplement to the report recommended the
undertaking of anationwide functiona highway classfication Sudy asthebasisfor redigning thefederd-ad
highway systems (U.S. Congress, 1968b).
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The 1968 report focused greater attention on urban areasthan in the past. The supplement recommended
that alarger share of federal-aid highway funds should be made available to urban areas. Asameansto
accomplish this, the supplement discussed expanding the urban extensions of the primary and secondary
highway sysemsto include dl principa arterid routesinto a federa-ad urban systlem. To overcomethe
difficulties of urban area decisonmaking among fragmented locd governments, it suggested requiring the
edtablishment of areawide agencies to develop five-year capita improvement programs. The agencies
would be governed by localy eected officias (U.S. Congress, 1968b).

The supplement aso recommended the use of federd-aid highway funds for a parking research and
development projects, and for construction of fringe parking facilities. The establishment of arevalving fund
for advance acquigtion of right-of-way was recommended as well. The supplement advocated joint
devel opment adjacent to or using airspace above or below highways. Such projects should be coordinated
jointly by DOT and HUD (U.S. Congress, 1968b).

Many of the recommendetions in the Supplement to the 1968 National Highway Needs Report were
incorporated into the Federa- Aid Highway Actsof 1968 and 1970. Section 17 of the 1968 act called for
a sysematic nationwide functiond highway classfication study in cooperation with state highway
departments and local governments. The manud for this functiona classification sudy stated that, “All

existing public roads and streets within a State are to be classified on the basis of the most logica usage of
exiging facilitiesto serve present travel and land use” (U.S. Dept. of Transportation, 1969b). Thiswasthe
first mgor study to collect detailed functiona system information on a nationwide basis.

The supplement to the 1970 National Highway Needs Report detailed the results of the 1968 functiona
classification study which covered exigting facilities under current conditions of travel and land use. The
results showed that there was wide variation among states in the coincidence of highways classfied
functiondly and which federd-aid system they were on. This disparity was greeter in urban areasthan in
rurd areas. The report demondrated that arterid highways carried the bulk of highway travel. For
example, in urban areas in 1968, arterid highways congtituted 19 percent of the miles of facilities and
carried 75 percent of the vehicle miles of travel (U.S. Congress, 1970). (Figure 8)

The 1972 National Highway Needs Report documented the results of the 1970-1990 functiona
classfication study. It combined aprojected functiond classification for 1990 with adetailed inventory and
needs estimate for dl functionda classesincluding local roads and Streets. 1t recommended the redlignment
of federd-ad highway systems based upon functional usage in a subsequent year such as 1980. This
recommendation for realignment was incorporated into the Federd- Aid Highway Act of 1973. Highway
needs were estimated for the twenty-year period to 1990 under naiondly uniform “minimum tolerable
conditions'. Of the estimated $592 billion in needs, 43 percent were on federa-aid sysemsasthey existed
in 1970. Over 50 percent of these needs were considered to be “backlog,” that is, requiring immediate
attention (U.S. Congress, 1972b and 1972c).
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Figure8
National Distribution of Milesversus Vehicle-Miles of
Travel Served on the Functional Systemsin Urban Areas- 1968
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The 1974 National Highway Needs Report updated the needs estimates that were reported in the 1972
report. The 1974 Highway Needs Study was conducted as part of the 1974 Nationa Transportation
Study. The 1974 highway report analyzed the senstivity of the needs estimates to the changes of reduced
forecasted travel and alower level of servicethan aminimum tolerable conditions. Thereport clarified that
the highway needs estimates are dependent upon the specific set of standards of highway service and
highway design on which they are based.

The highway needs studies represented a ongoing process to assess the nation's highway system and
quantify the nature and scope of future highway requirements. The studieswere carried out as cooperative
efforts of the federd, date and local governments. The extensive involvement of state and loca
governments lent considerable credihility to the sudies. Consequently, the highway needs reports had a
mgor influence on highway legidation, and the Sructure and funding of highway programs (U.S. Congress,
1975).

Federal-Aid Highway Act of 1968

The Federal-Aid Highway Act of 1968 established the Traffic Operations Program to Improve Capacity
and Safety (TOPICS). It authorized $200 million each for fiscal years 1970 and 1971. The federd
matching sharewas set at 50 percent. The program was designed to reduce traffic congestion and facilitate
theflow of trafficin urban areas. Prior to the act, the Bureau of Public Roads had initiated TOPICS asan
experimenta program. IM 21-7-67, which established guiddinesfor TOPICS, divided urban streetsinto
two categories. Thoseon thefedera-aid Primary and Secondary systemswere considered Type 1. Other
magjor streets wereunder Type 2. Only traffic operationsimprovementswerealowed on Type 2 sysems
(Gakenheimer and Meyer, 1977).
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The TOPICS program grew out of a long hisory of the BPR's efforts to expand the use of traffic
engineering techniques. In 1959, the BPR sponsored the Wisconsin Avenue Study to demondirate the
effectiveness of various traffic management methods when applied in acoordinated fashion (U.S. Dept. of
Commerce, 1962).

TOPICS projects were to result from the 3C urban transportation planning process. By October 1969
there were 160 cities actively involved in TOPICS and another 96 cities in preliminary negotiations
expected to result in active projects. Even so, the leve of planning detail for TOPICS projects was not
totally competible with the regiond scale of the planning process (Gakenheimer and Meyer, 1977).

The TOPICS program was reauthorized for fiscd years 1972 and 1973 at $100 million per year. But the
Federal- Aid Highway Act of 1973 ended further authorizations and merged the TOPICS systemsinto the
new federa-aid Urban system. TOPICS had accomplished its objective of increasing the acceptance of
traffic engineering techniques as ameans of improving the efficiency of the urban transportation system. It
a0 played an important role in encouraging the concept of traffic management (Gakenheimer and Meyer,
1977).

Inaddition to launching the TOPICS program, the Federal- Aid Highway Act of 1968 incorporated severd
provisons designed to protect the environment and reduce the negative effects of highway congtruction.
The Act repeated the requirement in Section 4(f) of the Department of Transportation Act of 1966 onthe
preservation of public park and recreation lands, wildlife and waterfowl refuges, and historic Stesto clarify
that the provision gpplied to highways. Moreover the Act required public hearings on the economic, socid,
and environmentd effects of proposed highway projects and their consstency with loca urban goads and
objectives. The act dso established the highway beauttification program. In addition ahighway relocation
assgtance program was authorized to provide payments to households and businesses displaced by
condruction projects. Additionaly, a revolving fund for the advanced acquisition of right-of-way was
established to minimize future didocations due to highway congtruction and reduce the cost of land and
cearing it. Also, the Act authorized funds for a fringe parking demonstration program.

Many of the provisons of the Act were early responses to the concern for environmental quaity and for
amdiorating the negative effects of highway construction.

“Continuing” Urban Transportation Planning

By 1968 most urbanized areas had completed or werewe | alongin their 3C planning process. The Federd
Highway Adminigration turned its atention to the “continuing” aspect of the planning process. In May
1968, IM 50-4-68, “ Operations Plans for * Continuing' Urban Transportation Planning” wasissued. The
IM required the preparation of an operations plan for continuing transportation planning in these aress. The
objectivewasto maintain the respong veness of planning to the needs of local areasand to potentia changes
(U.S. Dept. of Transportation, 1968).

The operations plans were to address the various items needed to perform continuing planning, induding:
the organizational structure; scope of activities and the agenciesthat were responsible; adescription of the
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surveillance methodol ogy to identify changesin land development and travel demand; adescription of land
use and travel forecasting procedures, and work remaining on the ten basic eements of the 3C planning
process (U.S. Dept. of Transportation, 1968).

Guiddines were provided identifying the five dements consdered essentid for a continuing planning

process. (Figure 9) The “survelllance" e ement focused on monitoring changesin the areaiin devel opment,
sociodemographic characterigtics, and travel. “Regppraisd” dedt with three levels of review of the
transportation forecasts and plan to determineif they were dtill vaid. Every fiveyearsthe plan and forecast
wereto be updated to retain a 20-year timehorizon. Thethird dement, “service,” wasto assst agenciesin
the implementation of the plan. The “procedurad development” dement emphasized the need to upgrade
andysis techniques. Last was the publication of an “annud report” on these activities as a means of

communicating with loca officids and citizens (U.S. Dept. of Transportation, 1968).

Extengve training and technicd assistance was provided by the FHWA to shift urban transportation
planning into a continuing mode of operation.

Figure9
The Continuing Urban Transportation Planning Process
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I nter gover nmental Cooperation Act of 1968

Section 204 of the Demonatration Cities and Metropolitan Act wasthe forerunner of much more extensive
legidation, adopted in 1968, designed to coordinate federa grant-in-aid programs &t federd and State
levels. Thelntergovernmenta Cooperation Act of 1968 required thet federa agenciesnotify the governors
or legidatures of the purpose and amounts of any grants-in-ad to their states. The purpose of this
requirement was to make it possble for states to plan more effectively for their overal development
(Washington Center, 1970).

The act required that the areawide planning agency be established under state enabling legidation. It
provided that in the absence of substantid reasons to the contrary, federa grants shal be madeto genera
purpose units of government rather than specia purposeagencies. Theact dso trandferred adminigration of
these intergovernmental coordination requirements from HUD to the Bureau of the Budget.

Bureau of the Budget's Circular No. A-95
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Toimplement the 1968 Intergovernmenta Cooperation Act, the Bureau of the Budget issued Circular No.
A-95, “Evauation, Review, and Coordination of Federal Assistance Programsand Projects,” in July 1969
(Bureau of the Budget, 1969), which superseded Circular No. A-82 (Bureau of the Budget, 1967). This
circular required that the governor of each Sate designate a“ clearinghouse” at the sate level and for each
metropolitan area. Thefunction of these clearinghouseswasto review and comment on projects proposed
for federd-ad in terms of their compatibility with comprehensive plans and to coordinate among agencies
having plans and programs that might be affected by the projects. These clearinghouses had to be
empowered under state or loca laws to perform comprehensive planning in an area (Washington Center,
1970).

The circular established a project notification and review system (PNRS) which specified how the review
and coordination processwould be carried out and the amount of timefor each step in the process. (Figure
10) The PNRS contained an “early warning" feature that required that aloca applicant for afederd grant
or loan notify the state and local clearinghousesat thetime it decided to seek assstance. The clearinghouse
had 30 days to indicate further interest in the project or to arrange to provide project coordination. This
regul ation was designed to dleviate the problem many review agencies had of learning of an gpplication only
after it had been prepared, and thereby having little opportunity to help shapeit (Washington Center, 1970).

Figure 10
Comparison of 204 Review Process and Project Notification and Review System
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Circular No. A-95 provided the most definitivefederd statement of the process through which planning for
urban areas should be accomplished. Its emphasis was not on substance but on process and on the
intergovernmental linkages required to carry out the process.

The various acts and regulaions to improve intergovernmental program coordination accelerated the
crestion of broader multifunctiona agencies. At the stateleve, 39 Departmentsof Transportation had been
created by 1977. Mog of the departments had multimoda planning, programming, and coordinating
functions. At the loca leve, there was a growing trend for transportation planning to be performed by
comprehengve planning agencies, generdly those designated as the A-95 cdlearinghouse (Advisory
Commission, 1974).
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CHAPTER 6 — THE ENVIRONMENT AND CITIZEN INVOLVEMENT

During the decade of the 1960s, the growing concern for environmenta quality put consgderable pressureon
the planning processand its ability to adapt to change. Public attention became focused ontheissuesof air
and water pollution; didocation of homes and businesses; preservation of parkland, wildlife refuges, and
higtoric gtes, and the overdl ecologica balance in communities and their capacity to absorb disruption.
Moreover, citizenswere concerned that changeswere being made to their communitieswithout their views
being consdered. The federd role in these matters, which had begun modestly in previous years,
broadened and degpened during this period.

Citizen Participation and the Two-Hearing Process for Highways

Citizen reaction to highway projectsusualy wasmost voca & public hearings. 1t becameclear that citizens
could not effectively contribute to a highway decision by the time the project had aready been designed.
Many of the concerns related to the basic issue of whether to build the highway project at al and the
congderation of aternative modes of trangportation. Consequently, in early 1969, the Federa Highway
Adminigtration (FHWA) revised Policy and Procedure Memorandum (PPM) 20-8, “ Public Hearings and
Location Approva" (U.S. Department of Transportation, 1969a).

It established a two-hearing process for highway projects, replacing the previous sngle hearing, which
occurred late in the project development process. Thefirst “ corridor public hearing” wasto be held before
the route | ocation decis on was made and was designed to afford citizensthe opportunity to comment onthe
need for and location of the highway project. The second “highway design public hearing” wasto focuson
the specific location and design features. ThisPPM & so required the congderation of socid, economic, and
environmentd effects prior to submission of aproject for federd-aid.

It was recognized that even a two-hearing process did not provide adequate opportunity for ctizen
involvement and, worse, provided adifficult aimospherefor dialogue. Inlate 1969 the basic guiddinesfor
the 3C planning process were amended to require citizen participation in al phases of the planning process
from the setting of god's through the andysis of dternatives. Consequently, it became the responsibility of
the planning agency to seek out public views.

National Environmental Policy Act of 1969

The federd government's concern for environmental issues dated back to the passage of the Air Quality
Control Act of 1955, which directed the Surgeon Generd to conduct research to abate air pollution.
Through a series of acts ance tha time, the federd government's involvement in environmental matters
broadened and deepened.

In 1969 a sngularly important piece of environmenta legidation was passed, the Nationd Environmental

Policy Act of 1969 (NEPA). This act presented a sgnificant departure from prior legidation in that it
enunciated for thefirst time abroad nationd policy to prevent or €iminate damageto the environment. The

46



act gated that it was nationd policy to “encourage productive and enjoyable harmony between manand his
environment.”

Federa agencieswere required under the act to use asystematic interdisciplinary approach to the planning
and decisonmaking that affected the environment. It dso required that an environmenta impact satement
(EIS) beprepared for dl legidation and mgor federd actionsthat would affect the environment sgnificantly.
The EIS was to contain information on the environmenta impacts of the proposed action, unavoidable
impacts, dternatives to the action, the relationship between short-term and long-term impacts, and
irretrievable commitments of resources. The federd agency was to seek comments on the action and its
impects from affected jurisdictions and make dl information public.

Theact d o created the Council on Environmenta Qudity to implement the policy and advise the President
on environmenta matters.

Environmental Quality Improvement Act of 1970

The Environmenta Quality Improvement Act of 1970 was passed as a companion to the NEPA. It
edtablished the Office of Environmenta Quality under the Council of Environmenta Qudity. Theofficewas
charged with asssting federa agenciesin evauating present and proposed programs, and with promoting
research on the environmen.

These two acts dedling with the environment marked the first reversdl in over a decade of the trend to
decentrdize decisonmaking to the tate and loca levels of government. It required the federd government
to make the final determination on the trade-off between facility improvements and environmental qudlity.
Further, it created a complicated and expensive process by requiring the preparation of an EIS and the
seeking of commentsfrom al concerned agencies. In thismanner, the actsactualy created anew planning
processin paradld with the existing urban transportation planning process.

Nationwide Personal Transportation Study

Earlier nationd surveys of travel were limited to automobile and truck use. Between 1935 and 1940, and
again during the 1950s, a number of states conducted motor vehicle use studies on the characteristics of
motor vehicle ownership, usersand travel (Bostick, Messer and Stedle, 1954; and Bostick 1963). During
1961, the U.S. Bureau of the Census conducted the Nationa Automobile Use Study of 5,000 households
for BPR. Thesurvey covered characteristics of motor vehicle ownership and use, and thejourney to work.

Income and other household data were available to relate to the travel and automobile information
(Bostick, 1966).

The Nationwide Personal Transportation Study (NPTS) grew out these efforts and was designed to obtain
current information on nationd patterns of passenger travel. The NPTS surveyed households covering all
person trips by dl modes and for dl trip purposes. The NPTS was firgt conducted in 1969 (Dept. of
Trangportation, 1972-1974) and wasrepested at gpproximately sevenyear intervalsin 1977 (U.S. Dept. of
Trangportation, 1980-83), in 1983 (Klinger and Kuzymak, 1985-86), and in 1990 (Hu and Y oung, 1992).
Thefirst three surveyswere conducted by the U.S. Bureau of the Censusfor DOT using homeinterviews.
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The 1990 NPTS was conducted by a private contractor usng computer-assisted telephone interviewing
(CATI) and random digit diaing to dlow for unlisted telephone numbers. Since CATI wasless expensve
than home interviews, the sample size for the NPTS could be increased to 18,000 households after it had
declined from that number in 1977 to 6500 in 1983. MPO's were aso alowed to purchase additional
NPTS samplesfor their areas, and this added 3,800 households.

Respondents were asked to report in considerable detail on dl trips made by household members on the
day prior to theinterview, and to providelessdetail on longer trips madefor the previoustwo-week period.

Information was aso collected on the socioeconomic characterigtics if the household, vehicles owned,
journey-to-work characteristics, and driving done as a part of the job. The NPTS provided nationa
datistics on person travel with some disaggregation by Standard Metropolitan Statistical Areas (SMSA)
Sze groupings. It provided information on average daily travel by household members including trip
purpose, mode, trip length, vehicle occupancy, time of day, and day of the week.

By comparing successve surveys, the NPT S quantified anumber of important nationa trendsincluding the
sgnificant increase in automobile ownership, declining household size, growth in VMT per household,
continuing decline of thework trip fraction of travel, increasing use of light trucks for household trave, and
therelative constancy of annua VMT per vehicle even with mgor increasesin VMT per person. (Table3)
In terms of modd distribution of trave, the private vehicle share grew steedily while vehicle occupancy
declined (Liss, 1991).

The NPTS has become a unique and valuable data resource for andyzing the nation's travel patterns. It
alowed the tracking of changesin key household travel characteristics and has been used at the Federd as
well aslocd leves

Clean Air Act Amendments of 1970

The Clean Air Act Amendments of 1970 reinforced the centra position of the federal government to make
final decisonsaffecting the environment. Thisact created the Environmental Protection Agency (EPA) and
empowered it to set ambient air quality standards. Required reductionsin new automobile emissonswere
aso pecified inthe act. The act authorized the EPA to require states to formulate implementation plans
describing how they would achieve and maintain the ambient ar quaity sandards. In 1971 the EPA
promulgated national ambient air quality standards and proposed regul ations on state implementation plans
(SIPs) to meet these standards (U.S. Dept. of Transportation, 1975b).

Table3
Nationwide Personal Transportation Study
Household and Trave Indicators
1969-90

Per cent

Summary Statistic 1969 1990 Change
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Tota Population 197.2 million 2394 million 21
Total Households 62.5 million 93.3 million 49
Totd Workers 75.8 million 118.3 million 56
Tota Vehicles 72.5 million 165.2 million 128
Totd Annud VMT 775.9 million 1,409.6 million 82
I ndicator
Persons per Household 3.2 2.6
Vehicles per Household 12 18
Per cent of Households:
0 Vehides 20.6 9.2
1Vehide 48.4 32.8
2 Vehicles 26.4 38.4
3+ Vehicles 4.6 19.6
VMT per Household 12,423 15,100
% Work Vehicle Trips 319 26.3
% Nonwork Vehicle Trips 68.1 73.9
% Trangt Trips 34 2.2
Automobile Occupancy 1.9 1.6

The preparation, submission, and review of the SIPs occurred outside the traditional urban trangportation
planning process and, in many ingtances, did not involve the planning agencies devel oping transportation
plans. This problem became particularly difficult for urban areas that could not meet the ar qudity
standards even with new automobiles that met the air pollution emission standards. In these instances,
trangportation control plans (TCPs) were required that contained changesin urban transportation systems
and their operation to effect the reduction in emissons. Rarely were these TCPs developed jointly with
those agencies devel oping urban transportation plans. 1t took severd years of did ogue between these air
pollution and transportation planning agencies to mediate joint plans and policies for urban transportation
and ar qudlity.

Another impact of the environmentd legidation, particularly the Clean Air Act, wastheincreased emphasis

on short-term changes in trangportation systems.  In thet the deadline for meeting the ambient air quality
gandardswasfairly short, EPA was primarily concerned with actionsthat could affect air qudity inthat time
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frame. The actions precluded mgor congtruction and generaly focused on low capitd and traffic
management measures. Up to that time, urban transportation planning had been focused on long-range (20
years or more) planning (U.S. Dept. of Transportation, 1975b).

Boston Transportation Planning Review

The results of many urban transportation planning studies called for mgjor expansonsof the ared'sfreeway
system aong with other highway improvements. Public trangportation was often projected to have a
minimd role in the areals future. In these urban trangportation plans, many of the highway improvements
wereto belocated in built up areas where they would cause mgjor disruptions and didocations. Aspublic
awareness to socid and environmental concerns grew in many urban areas, so too did the opposition to
transportation plansthat contained recommendations for mgjor expansions of the highway sysem. When
faced with these circumstances, urban areaswereforced to reevauate their plans. The prototypefor these
reeva uations was the Boston Transportation Planning Review (BTPR).

The long-range plan for the Boston region published in 1969 contained recommendations for a
comprehensve network of radid and circumferentia highwaysand subgtantia improvementsto theexisting
mass trangportation system. Much of the freeway portion of the plan wasincluded as part of the Intersate
highway sysem. Many of the recommended highwayswere contained in the earlier 1948 plan, which was
typica of urban trangportation plans of this period. Opposition to the 1969 plan devel oped even beforeit
was published, especidly from the affected communities (Humphrey, 1974).

Governor Francis Sargent ordered amoratorium on maor highway construction in February 1970 shortly
after the Boston City Council had dready done so. He announced amajor reeval uation of transportation
policy for the Boston areaand created the BTPR as an independent entity reporting directly to the governor
to address the ared's transportation issues.

The BTPR lasted about 18 months, during which time numerous trangportetion aternatives wereidentified
and evauated by an interdisciplinary team of professonds. Thework was accomplished in an atmaosphere
of open and participatory interaction among planners, citizens, and eected officids. TheBTPRledtothe
decision made by the governor not to build additiond freewayswithin the Boston core. Instead, the mgjor
emphasis was on a mix of arterids, specid purpose highways, and mgor improvements in the mass
trangportation syslem (Humphrey, 1974).

There were saverd hdlmarks of this new form of the urban transportation planning process, termed by
Alan Altshuler, who chaired the BTPR, the“ open study.” First and foremost wasthe extensiveinvolvement
of professonds, citizens, interest groups and decisonmakersin al aspects of the restudy. Second, transit
options were evaluated on an equa footing with highway options. Third, the restudy focused on both the
broader regionwide scae and the finer community level scae. Fourth, there waslessreliance on computer
models for andysis and a more open attitude toward explaining the andyticd methodology to the
nontechnical participants. Fifth, the study used awider range of evauation criteriathat accounted for more
socid and environmentd factors. Sixth, decisonmakerswerewilling to step in and make decisonsat points
where the process had reached a stalemate (Gakenheimer, 1976 and Allen 1985).
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The BTPR occurred a the height of the citizen participation movement in a highly charged aimosphere
outsde the maingream of decisonmaking in Boston. Although it is unlikey that such a study will be
repested €l sewhere in the same manner, the BTPR has left a permanent impact on urban transportation.
The legacy of the BTPR has been to demongtrate a more open form of planning and decisonmaking that
has greater concern for socid and environmental impacts and the opinions of those affected by
transportation improvements.

Urban Corridor Demonstration Program

InJanuary 1970, the DOT initiated the Urban Corridor Demonstration Program to test and demondtrate the
concerted use of available highway traffic engineering and trangt operations techniques for relieving traffic
congestioninradid corridors serving mgor urban corridors. The program emphasi zed |ow- cpitd intensve
improvements rather than new mgjor congtruction to demonstrate whether relatively inexpensive projects
which could be implemented rapidly could play an effectiverolein rdieving urban traffic congestion (Alan
M. Voorhees and Assoc., 1974).

The program was focused on urbanized areas over 200,000 in population. It utilized exigting federa
programs for trandt facilities and equipment, demondrations, research and technica studies, and for
highway congtruction, TOPICS, and fringe parking. The demonstration projects use variousimprovement
techniques that were funded under these programs in a coordinated fashion to reduce peak-hour
congestion.

In July 1970 eeven areas were selected to conduct planning for demondgtration projects. An evauation
manual was developed to assst the participating urban areas in developing the experimental design,
hypotheses to be tested, and overal evauation Strategy (Texas Transportation Ingtitute, 1972). Based on
the evauation plans from these areas, eight were sdected to carry out demongtrations, and seven actually
conducted them. The projects tested line-haul improvements such as trangt priority schemes, traffic
engineering techniques and bus service improvements; low-dengty collection-digtribution improvements
such as park and ride facilities, demand responsive buses, and shdlters, and CBD collection-distribution
system improvements such as bus shuttle service and improved transportation terminas.

This early attempt to integrate low-capita intendve trandt and highway improvement techniques in a
concerted manner to improve urban transgportation pointed the way to the extensive use of transportation
system management approachesin later years. Further experimentation on low-capita techniquescontinued
with the establishment of the Service and Methods Demonstration Program in 1974,
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Census Jour ney-to-Work Surveys

Thedecennid census, which isrequired by the Condtitution, isthe longest time series of U.S. demographic
data. The censuswasfirg taken in 1790 and broadened in 1810 to include other subjects. Interest inthe
census by transportation planners began in the late 1950s with the advent of comprehensive urban
trangportation studies and the need for data on socio-demographic characterigics. At that time, the HRB
launched the Committee on Transportation Information Systems and Data Requirements to persuade the
Bureau of the Censusto include questions on place of work and automobile ownership in the 1960 census.
In 1960, the format of the census was changed so that the mgority of the population had to only answver a
limited set of questions (“short form™), and asample of the population had to answer amore detailed set of
questions (long form). Journey-to-work and other transportation-related questions were included on the
long form.

Inthe 1960s, the Bureau of the Census established aSmall Area Data Advisory Committee, which included
a number of transgportation plamers, to assist them in the planning for the 1970 census. Transportation
plannersrecognized that the data from the decennid census could be used more broadly for transportation
Sudies because it included most of the traditiona variables used in the studies and the journey-to-work
guestion was smilar to treditiond origin-destination questions. In late 1966, the Bureau of the Census
conducted a Census Use Study in New Haven, Connecticut. The purpose of the study wasto examinethe
methods and proceduresthey has devel oped to facilitate the use of censusdataby local agencies. FHWA
became involved because of their interest in an efficient method of maintaining current urban transportation
planning data. A critica problem of theincompatibility of censustractsand traffic anadysis zoneswas solved
with the development of geographic coding systems. This permitted resdence and work place addressesto
be geographically coded to individua city blockswhich alowed the census datato be summarized by treffic
analysis zone (Sword and Fleet, 1973).

Asaresult of the pretest, the FHWA funded the Bureau of the Censusto devel op the capability to provide
goecid summary tabulations, as the proposed 1970 tabulations would not have satisfied urban
transportation study needs. The result was the Urban Transportation Planning Package which integrated
journey-to-work and work place dataa ong with socio-demographic datainto an urban areas specific data
base that could be used by local planning agencies (Sword and Fleet, 1973).

During the 1970s, the use of the Urban Transportation Planning Package in trangportation planning was
evaluated in preparation for the 1980 census (Highway Research Board, 1971c; Transportation Research
Board, 1974c). Many of the recommendationswereincorporated by the Census Bureau. Theseincluded
finer levels of gratification for vehicle ownership, modes and geographic detail, and the addition of travel
times to work.

By the 1980s, the census journey-to-work survey had become a significant source of data for urban
transportation planning. Firdt, sncethe 1960srising costs and diminished financia resources forced most
urban transportation agencies to forgo large-scae data collection.  Second, planning agencieswere being
faced with pressures from decision makers for up-to-dateinformation on which to basetheir anaysesand
recommendations. Third, improvementsin data-based modeling reduced the need for locally conducted
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urveys, such as home-inteview origin-destination studies.  Fourth, improvements in both the
transportation-related questions, and detail and accuracy of geographic coding of data from the 1980
census afforded plannersadatabasethat at least partidly filled the void left by thelack of localy-collected
data (Transportation Research Board, 1985h).

The DOT provided technica assistance and training in the use of the 1980 census asthey had with the 1970
census (Sosdau, 1983) . By the early-1980s over 200 MPOs had purchased Urban Trangportation
Planning Package tabulations.

Evauation of the experience with the package continued (Transportation Research Board, 1984c). A
conference on December 9-12, 1984 in Orlando, Florida, was organized by the TRB and sponsored by the
DOT to review the progress to date and make recommendations for the 1990 census (Trangportation
Research Board, 1985b). The conference demonstrated the centrd role that census data has achieved in
urban trangportation planning.

FHWA anayzed the nationwide changesin popul ation, journey-to-work patterns, mode of travel to work
and vehicle availability occurring between the 1960, 1970 and 1980 censuses (Briggs, €. d., 1986).

Further analyseswere conducted under the National Commuting Study which was sponsored by anumber
of organizations lead by AASHTO (Pisarski, 1987a and 1996).

The census journey-to-work became a significant source of travel data both at the nationd leve, and for
State and locd planning. At the nationd leve, this data set increased in value with each addition to the
series. At the locd leve, census data became more important as changes were made to improve its
usefulness for urban transportation planning, and as cost congtraints precluded collection of new data.
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CHAPTER 7 — BEGINNINGS OF MULTIMODAL URBAN TRANSPORTATION
PLANNING

By 1970, there were 273 urbanized areas actively engaged in continuing urban trangportation planning.
(Figure 11) By then, however, the urban transportation planning process was receiving criticism on a
number of issues. It was criticized for inadequate trestment of the sociad and environmenta impacts of
trangportation facilities and services. The planning process had still not become multimoda and was not
adequately evauating awide range of dternaives. Planning wasfocused dmost exclusively on long-range
time horizons, ignoring moreimmediate problems. And, thetechnica proceduresto carry out planning were
criticized for being too cumbersome, time-consuming, and rigid to adapt to new issuesquickly. Therewas
aso concern expressed about their theoretica vaidity.

During the early 1970s actions were taken to address these criticisms.  Legidation was passed that
increased the capital funds available for mass trangportation and provided federa assistance for operating
cods. Greater flexibility was permitted in the use of some highway funds including their use on trangt
projects. These provisions placed tandt on a more equa footing with highways and considerably
grengthened multimoda planning and implementation.

In addition, the federal government took stepsto better integrate urban trangportation planning at the local

level, and to require shorter-range capitd improvement programs adong with long-range plans. Emphasis
was placed on non-capita intensve measures to reduce traffic congestion as dternatives to mgor

congtruction projects. And, state highway agencies were required to devel op procedures for addressing
socid, economic, and environmenta impacts of highways.



Figurell

Urbanized Areas 1970

Urban Mass Transportation Assistance Act of 1970

TheUrban Mass Trangportation Assstance Act of 1970 wasanother landmark in federa financing for mass
trangportation. It provided the firgt long-term commitment of federd funds. Until the passage of thisact,
federd funds for mass trangportation had beenlimited. It wasdifficult to plan and implement aprogram of
meass trangportation projects over severa years because of the uncertainty of future funding.

The 1970 act implied afederd commitment for the expenditure of at least $10 billion over a12-year period
to permit confident and continuing local planning and greater flexibility in program adminigration. The act
authorized $3.1 billion to finance urban mass transportation beginning in fiscal year 1971. 1t permitted the
use of “contract authority” whereby the Secretary of Transportation was authorized to incur obligationson
behdf of the United States with Congress pledged to gppropriate the funds required to liquidate the
obligations. This provison dlowed long-term commitments of funds to be made.

This act dso established a strong federa policy on transportation for elderly and handicapped persons:
“...derly and handicapped persons have the same right as other persons to utilize mass
trangportation facilitiesand services, that specid efforts shdl be madein the planning and design of
measstrangportation facilitiesand services so that the avail ability to € derly and handicapped persons
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to mass trangportation which they can effectivey utilize will be assured....” (U.S. Dept. of
Transportation, 1979b)

The act authorized that 2 percent of the capital grant and 1.5 percent of the research funds might be set
aside and used to finance programs to aid elderly and handicapped persons.

The act dso added requirementsfor public hearings on the economic, socid, and environmenta impacts of
aproposed project and on its consistency with the comprehensive plan for the area. 1t aso required an
analysis of the environmenta impacts of the proposed project and for the Secretary of Trangportation to
determine that there was no feasible or prudent dternative to any adverse impact that might result.

Federal-Aid Highway Act of 1970

The Federd-Aid Highway Act of 1970 established the federa-aid Urban highway sysem. Thesysemin
each urban area was to be designed to serve mgor centers of activity and to serve locd goas and
objectives. Routeson the system wereto be selected by locd officiasand state departments cooperetively.
This provison sgnificantly increasad the influence of locd jurisdictionsin urban highway decisons. The
influence of local officiasin urban areas wasfurther srengthened by an amendment to Section 134 on urban
trangportation planning:

“No highway project may be constructed in any urban area of 50,000 population or more unless
the responsible loca officias of such urban area...have been consulted and their views considered
with respect to the corridor, the location and the design of the project” (U.S. Dept. of
Transportation, 1980a).

Funds for the federd-aid Urban system were to be alocated to the states on the basis of totd urban
population within the state. The act aso authorized the expenditure of highway funds on exclusive or
preferentid buslanesand related facilities. Thiscould only be doneif the bus project reduced the need for
additiona highway congtruction or if no other highway project could provide the person-carrying cgpeadity of
the bus project. There had to be assurances, aswell, that the trangt operator would utilize the facility. An
additiona provison of the act authorized expenditures of highway funds on fringe and corridor parking
facilities adjacent to the federa-aid Urban system that were designed in conjunction with public
transportation services.

Thisact dsoincorporated anumber of requirementsrelated to the environment. Onerequired theissuance
of guiddinesfor full consideration of economic, socid, and environmenta impacts of highway projects. A
second related to the promulgation of guiddines for assuring thet highway projects were congstent with
SIPs developed under the Clean Air Act.

Asareault of the 1970 highway and trangit acts, projectsfor both modeswould haveto meet smilar criteria

related to impact assessment and public hearings. The highway act also incressed the federal matching
share to 70 percent for al nontInterstate highways, making it comparable to the 66-2/3 percent federa
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share for mass transportation capita projects. In addition, the highway act legdly required consistency
between SIPs and urban highway plans.

Conference on Urban Commodity Flow

The urban trangportation planning processes and methodologies that had been developed through the
decade of the 1960s emphasized passenger movement. Little atention was given to the problems of
commodity movementsin urban areas. The mgority of studies of urban goods movement had been limited
to thoserelated to trucks. Dataon commodity movementswas seldom collected because of the difficultyin
tracking the movements and the lack of available methods (Chappdl and Smith, 1971).

In recognition of the need for more information and better planning concerning the movement of goodsin
urban areas, a Conference on Urban Commodity Flow was convened at Airlie House in Warrentown,
Virginiaon December 6-9, 1970. Initidly, the conference was to focus on information and techniquesto
forecast urban commodity movement. But, as planning for the conference progressed, there emerged a
need for amore fundamental understanding of commodity movements and the economic, socid, politica
and technological forces that affected them (Highway Research Board, 19714a).

The conference reveded the lack of information on urban goods movement and the need for such
information to makeinformed policy decisionson investment and regulation. Thevariousviewpointson the
problemsof urban commodity flow wereexplored. Planners, shippers, government agencies, freight carrier,
and citizens saw the problems and consequences differently. With so many actors, the inditutiond issues
were consdered to be too complex to mount effective Strategies to address the problems (Highway

Research Board, 19714).

The conferees concluded that goods movement needed more emphasisin the urban trangportation planning
process and that techniquesfor forecasting goods movement needed to be developed. Theregulaionsand
programs of federa, state and local agencies needed to be coordinated to avoid conflicting effectson the
goods movement industry that were not in the best interest of the public. Greater effortswere cdled for to
explore meansof reducing the economic, socid, and environmental costs of goods movement in urban arees
(Highway Research Board, 1971b).

This conference directed attention to the neglect of goods movement in the urban transportation planning
process, and the complexity of the goods movement issue. It generated more interest and research in the
subject and focused on the opportunity to devel op srategiesto dedl with urban goods movement problems.

Mt. Pocono Conference on Urban Transportation Planning

In recognition of the widespread awareness that urban transportation planning had not kept pace with
changing conditions, aconference on Organization for Continuing Urban Transportation Planning was held
at Mt. Pocono, Pennsylvania, in 1971. The focus of this conference was on multimoda transportation
planning evolving from the earlier conferences that had focused on highway planning and the separaion
between planning and implementation (Highway Research Board, 1973a).
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The conference recommended close coordination of planning efforts as a means of achieving orderly

development of urban areas and relating the planning process more closely to decisionmaking processes at
al levelsof government. It urged that urban planning be strengthened through state enabling legidation and
bolstered by equitable loca representation.  Further, citizen participation should occur continualy

throughout the planning process but should not be considered as a substitute for decisonmaking by €l ected
officids (Advisory Commission, 1974).

All comprehensve and functiond planning, induding multimoda transportation planning, should be
integrated, including the environmenta impact assessment process. The planning process should continudly
refine the long-range regiond transportation plan at the sub-area scale and focus on a 5- to 15-year time
frame so that planning would be more relevant to programming and project implementation. Trangportation
planning should congder service levels consstent with local gods, and awide range of dternatives should
be evduated. Theimpact of changes in the trangportation system should be monitored to improve future
decisonmaking and planning efforts (Advisory Commission, 1974).

The conference report went on to urge that this more inclusive kind of planning be supported by flexible
funding from the federd government. Thiswasto be doneto avoid apreferencefor any mode so asnot to
unbal ance specific urban trangportation decisons contrary to loca godsand priorities. The conferencedso
supported additiona resources for planning, research and training.

DOT Initiatives Toward Planning Unification

The U.S. Department of Trangportation had been working for severa years on integrating the individua
moda planning programs. 1n 1971, the DOT established atrid program of intermoda planning inthefield.
The overall objective of the program was tointegrate the moda planning programsat the urban-arealevel
rather than at the federd level. With the successful completion of thetrid program, the DOT implemented
the program on apermanent basi s by establishing intermodal planning groups (1PGs) in each of the 10 DOT
regions. The IPGs were charged with responshility for obtaining and reviewing an annua unified work
program for dl trangportation planning activities in an urban areg; for obtaining agreement on a sngle
recipient agency for areawide transportation planning grants in each urban areg; and, for obtaining a
short-term (3- to 5year) trangportation capital improvement program, updated annualy, from each
recipient agency (U.S. Dept. of Transportation and U.S. Dept. of Housing and Urban Devel opment, 1974).

Also in 1971 a DOT transportation planning committee was established to promote a coordinated
department-wide process for urban area and statewide trangportation planning and for unified funding of
such planning. As aresult of the efforts of the committee, aDOT order was issued in 1973 that required
that dl urbanized areas submit annual unified work programs for al trangportation planning activitiesas a
condition for receiving any DOT planing funds. These work programs had to include dal
trangportation-related planning activities, identification of the agency responsible for each activity, and the
proposed funding sources. Thework programswere used to rationdize planning activitiesand joint funding
under the DOT planning assistance programs (U.S. Dept. of Transportation and U.S. Dept. of Housing and
Urban Development, 1974).
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Process Guidelines for Highway Projects

The Federd-Aid Highway Act of 1970 required that guiddines be issued to assure that possible adverse
economic, socid, and environmenta effects were considered in developing highway projects and that
decisonson these projectswere madein thebest overdl publicinterest. Initidly guiddineswere devel oped
specifying requirements and procedures for evauating the effects in each of the impact areas. These
guidelines were presented and discussed at a Highway Research Board Workshop during July 1971 in
Washington, D.C. The primary conclusion of the workshop wasthet full consideration of adverseimpacts
and of decisonsin the best overdl public interest could not be assured by extensve technica standards. It
would depend upon the attitudes, capabilities, organization, and procedures of the highway agencies
responsible for developing the projects (U.S. Congress, 1972a).

Based on the workshop recommendations and other comments, the emphasis of the guidelineswas shifted
to the process used in developing highway projects. In September 1972, FHWA issued PPM 90-4,
“Process Guiddines (Economic, Socid, and Environmental Effects of Highway Projects)” (U.S. Dept. of
Trangportation, 1972a). These guiddines required each sate to prepare an Action Plan spelling out the
organizational arrangement, the assgnment of lesponghilities, and the procedures to be followed in

developing projects in conformance with the law. The Action Plan had to address the process for the
identification of socid, economic, and environmenta impacts, cond derations of aternative coursesaf adion,
use of a systematic interdisciplinary gpproach, and the involvement of other agencies and the public.

Flexibility was provided to the States to devel op procedures which were adjusted to their own needs and
conditions.

The use of process guiddines was a further evolution of the manner in which highway projects were
developed. The staffs of highway agencies were exposed to the views of other agencies and the public.
Professondswith skillsinthe socid and environmenta areaswere brought into the process. Gradudly, the
project development process became more open and embraced a broader range of criteriain reaching
decisons.

UMTA's External Operating Manual

With the passage of the Urban Mass Transportation Assistance Act of 1970, the federd trangit grant
program subgtantially increased from less than $150 million annualy before 1970 to over $500 million by
1972 (U.S. Dept. of Transportation, 1977b). It was anticipated that boththeleve of funding and number
of projectsto be administered would further increase. In August 1972 UMTA issued itsfirst consolidated
guidance for project management in its External Operating Manual (U.S. Dept. of Transportation,
1972c¢).

The External Operating Manual contained genera information on UM TA'sorganization and programs. It
provided potentia gpplicants with information on preparing an application for federa assstance, and the
datutory criteriaand program andysis guiddines UMTA would usein evauating the gpplications. It dso
contained policies and procedures for administering projects.
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The manual dated that the near-term objectives that UMTA sought to achieve with the federa trangt
program were: increasing themohbility of non-drivers, rdlief of traffic congestion, andimproving the quality of
the urban environment. These objectiveswererdated to urban areas of three sze groups: small areasunder
250,000 in population, medium areas between 250,000 and 1,000,000 in population, and large areas over
1 millionin population. For smal aress, the primary objectivewasfor the mobility of the transt dependent.

In addition, for medium areas the use of non-capita intengve (i.e. trangportation system management)
strategiesto reducetraffic congestion wasemphasized. Additiondly, for large areas, andyssof dternative
trangportation schemes including non-capita intensve strategies and new technol ogies was emphasized to
support land development patterns (U.S. Dept. of Transportation, 1972¢).

Included as Appendix 2 of the Manua was the Urban Mass Transportation Planning Requirements
Gui de which set forth the areawide planning requirementsfor thetrangt program. Theserequirementswere
certified by HUD designed to be congstent with the 3C planning requirements of the FHWA. An urban
area needed to have a legdly established planning agency representing loca units of government; a
comprehensve, continuing areawide planning process, and a land use plan to serve as the bass for
determining travel demand.

The transportation planning requirements, which were certified by UMTA, included: a long-range
trangportation planning process, a5-10 year trangt devel opment program, and ashort-rangeprogram. The
agency conducting the transportation planning was to be, wherever possible, the agency carrying out the
comprehengive planning. An area could meet the planning requirements on an interim bads, until duly 1,
1972, if it had a planning process underway, but received only a 50 percent federal share for its trangit
project instead of the two-thirds share if the requirement was fully met.

The External Operating Manual was revised through 1974 but was updated and supplemented in later
yearswith UMTA Circulars, Notices, and regulaions (Kret and Mundle, 1982). The planning requirements
contained in the Manua were superseded by the joint FHWA/UMTA Urban Transportation Planning
regulations (U.S. Dept. of Trangportation, 1975a).

Williamsburg Conference on Urban Travel Forecasting

By the latter part of the 1960s use of the conventiona urban travel forecasting procedures pioneered inthe
late 1950s and early 1960s was widespread but criticism of them was growing. Critics argued that

conventiona proceduresweretime-consuming and expens ve to operate and required toomuch data. The
procedures had been designed for long-range planning of mgor facilities and were not suitable for

evauation of the wider range of options that were of interest, such as low-capita options,
demand-responsive systems, pricing dternatives, and vehiclerestraint schemes. Policy issuesand options
had changed, but travel demand forecasting techniques had not.

Theseissueswere addressed at a conference on Urban Travel Demand Forecasting held at Williamsburg,
Virginia, in December 1972, sponsored by the Highway Research Board and the U.S. Department of
Transportation. The conference concluded that there was a need for travel forecasting procedures that
were senditive to the wide range of policy issues and aternatives to be consdered, quicker and lesscostly
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than conventiona methods, more informative and useful to decisonmakers, and in aform that nontechnica
people could understand.  Further, that improvements in methodology were urgently needed, and that
sgnificant improvementsin capabilities could be achieved within three years based on the results of avalable
research (Brand and Manheim, 1973).

The conference recommended severd Smultaneous paths to improve travel forecasting capabilities. First
wasto upgrade existing methodol ogy with the results of recent research. Second wasto pilot test emerging
procedures in severa urban areas. Third, was research to improve the understanding of travel behavior
including before/after studies, consumer theory, psychologicad theory, and location behavior. Fourth,
rescarch was needed to transform the results of travel behavior research into practica forecasting
techniques. Fifth, atwo-way dissemination program was necessary to get new methodsinto thefield and
for the results of these gpplications to flow back to the researchers to improve the methods (Brand and
Manheim, 1973).

The confereeswere optimistic that the conversion to new, improved behaviord methodswas soon to be at
hand. They did recognizethat asubstantial amount of research was going to be necessary. Andinfact the
Williamsburg conference did launch adecade of extengveresearch and activity in disaggregate urbantrave

demand forecasting.

Federal-Aid Highway Act of 1973

The Federd- Aid Highway Act of 1973 contained two provisionsthat increased the flexibility in the use of
highway funds for urban mass trangportation in the spirit of the Mt. Pocono conference. Fird, federd-aid
Urban system funds could be used for capita expenditures on urban mass trangportation projects. This
provison took effect gradudly, but was unrestricted starting in Fisca Year 1976. Second, funds for
Interstate highway projects could be relinquished and replaced by an equivdent amount from the genera
fund and spent on mass trangportation projects in aparticular state. The relinquished funds reverted back
to the Highway Trust Fund.

This opening up of the Highway Trust Fund for urban mass trangportation was a significant breakthrough
sought for many years by transt supporters. These changes provided completely new avenues of federd
assistance for funding urban mass trangportation.

The 1973 act had other provisionsrelated to urban masstransportation. Firg, it raised thefederd matching
share for urban mass transportation capita projects from 66-2/3 percent to 80 percent, except for Urban
system subgtitutions, which remain at 70 percent. Second, it raised the level of funds under the UMTA
capitd grant program by $3 billion, to $6.1 hillion. Third, it permitted expenditure of highway funds for
bus-rdaed public trangportation facilities, including fringe parking on al federd-ad highway systems.

Theact cdledfor redigning al federd-aid sysemsbased on functiond usage. It authorized expenditureson
the new federa-aid Urban system and modified severd provisonsrdaedtoit. “ Urban" was defined asany
areaof 5,000 or morein population. Apportioned fundsfor the system were earmarked for urban areas of
200,000 or more population. Maost important, it changed the reationship between the state and local
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offidasindesgnating routesfor the sysem. It authorized locd officidsin urbanized areasto choose routes
with the concurrence of state highway departments (Parker, 1977).

Two additiona provisonsrelated directly to planning. For thefirg time urban trangportation planning was
funded separatdly: Y2 of 1 percent of al federd-aid fundswere designated for this purpose and gpportioned
to the states on the basis of urbanized area population. These funds were to be made available to the
metropolitan planning organizations (MPOs) that were designated by the states as being responsible for
comprehensive trangportation planning in urban arees.

The 1973 Federa-Aid Highway Act took asignificant step toward integrating and baancing the highway
and mass trangportation programs. It dso increased the role of local officias in the selection of urban
highway projects and broadened the scope of transportation planning by MPOs.

Endangered Species Act of 1973

The Endangered Species Act of 1973 was enacted to prevent any animd or plant from becoming extinctin
the United States. The act prevented the taking of endangered and threatened species of fish, wildlife, and
plants, and the critical habitats where they live. The act gpplied to the loss of, or injury to, endangered
speciesether directly or indirectly through activitiesthat would interferewith their life support system (Alan
M. Voorhees & Assoc., 1979).

Section 4 of the act required the determination of which species were endangered by the Secretary of
Interior with regard to wildlife and plants, and the Secretary of Commercewith regard to fish. Section 7 of
the act established a consultative process between any Federal agency seeking to carry out a project or
action and the appropriate Department (either Interior or Commerce) to determine if there would be an
adverseimpact on any endangered species. The determination was to be made in the form of abiologica
opinion based on the best scientific and commercid dataavailable. If the biologica opinion found that an
endangered speciesor itshabitat wasin jeopardy, the act required that reasonable and prudent aternatives
be proposed by the Department of Commerce or Interior respectively. Where the Federal agency could
not comply with the proposed aternatives, the project or action could not proceed (Ryan and Emerson,
1986).

The 1978 Amendmentsto the act established the Endangered Species Committee which was authorized to
grant exemptions from requirements of the act. This provision was aresponse to the decision by the U.S.
Supreme Court to uphold blockage of the completion of the Tennessee Vdley Authority's Tellico Dam
because it endangered a smdll fish cdled the snal darter (Sdvesen).

In 1982, the act was again amended to alow for incidentd takings of wildlife under certain conditions. For
example, development could occur in the habitat of an endangered speciesif the devel opment mitigatedany
adverseimpacts of the species. Thismitigation typically took the form of setting asde part of the Stefor a
wildlife preserve, and by afinding that the devel opment would not gppreciably reduce the likelihood of the
surviva and recovery of the speciesin the wild (Salvesen).
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The Endangered Species Act has been called the most powerful land uselaw inthenation. By 1990, there
were about 500 plant and animal specieslisted as endangered or threatened in the United States, and with
more being added to the list each year. Inthefuture, the act will affect many more development activities.

AASHTO Poalicy on Geometric Design of Urban Highways

By 1966, the 1957 edition of A Policy on Arterial Highways in Urban Areas had become partialy
obsolete as a result of the changing demands placed upon the urban transportation system (American
Asociation of State Highway Officids, 1957). The American Association of State Highway and
Trangportation Officias (AASHTO) (the name was changed in 1973) began a seven year effort to update
and considerably expanded this policy. The new edition was reissued as A Policy on Design of Urban
Highways and Arterial Streets1973 (American Association of Sate Highway and Transportation
Officids, 1973).

Inaddition to updated material on highway design, the policy contained two new sections on trangportation
planning and highway location not previoudy indludedin AASHTO palicies. Themateria on transportation
planning included a brief review of aternative organizationa approaches, dements of an planning process,
and sepsin the processincluding data collection, forecasting, eva uation, surveillance and regppraisal. The
information closaly pardleled the guidance provided by FHWA in PPM 50-9 and IM 50-4-68, and the
technical guidance documented in their various manuals on the 3C planning process.

The section on highway location covered socid and environmenta effects of urban highway developments,
community participation, and economic and environmental evaluation. Thenew materid on highway desgn
included design guidance for mass trangt especidly for buses on arterid dreets and freeways. The A
Policy on Design of Urban Highways and Arterial Streets-1973 attempted to show that the planning,
location and design of a highway were not three ditinct independent processes but rather a coordinated
effort by planners, locators, and designers.

In 1984, AASHTO issued A Policy on Geometric Design of Highways and Streets1984 which
combined updated, and replaced the 1973 urban policy and 1965 rura policy in addition to severa others
(American Association of State Highway and Transportation Officias, 1984). This 1984 edition did not
includethe materia from the 1973 urban policy on trangportation planning and highway location but instead
referenced it.

1972 and 1974 National Transportation Studies

Although urban transportation planning had been legidatively required for over adecade, theresultshad not
been used inthe devel opment of nationa transportation policy. Beyond that, acompositenationa picture of
these urban transportation plans did not exist even though they were the basis for capita expenditure
decisonsby thefederal government. Intheearly 1970s, the Department of Transportation conducted two
national transportation studies to inventory and assess the current and planned transportation system as
viewed by the states and urban areas.
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Thetwo studiesdiffered in their emphasis. The 1972 Nationa Transportation Study obtained information
on the exigting transportation system as of 1970, the transportation needs for the 1970-1990 period, and
short-range (1974-1978) and long-range (1979- 1990) capita improvement programs under threefederd
funding assumption (U.S. Dept. of Trangportation, 1972b). The study showed that the total transportation
needs of the states and urban areas exceeded the financia resources of the nation to implement them and
discussed the use of low-capitd aternatives to improve the productivity of the existing transportation
system, particularly in urban aress.

The 1974 Nationa Transportation Study related more closely to the ongoing urban trangportation planning
processes (U.S. Dept. of Trangportation, 1975). It obtained information on the 1972 inventories,
long-range plans (1972-1990), and short-range programs (1972-1980) for the trangportation sysemina
more comprehensive manner than did the 1972 study. Thetrangportation system for al three periodswas
described intermsof the supply of facilities, equipment, and services, travel demand, system performance,
socia and environmenta impacts, and capital and operating codts. Information on low-capitd aternatives
and new technologica systemswas aso included. The 1972-1980 program was based on a forecast of
federal fundsthat could reasonably be expected to be available and an estimate of state and local fundsfor
the period (Weiner, 1974). Thisstudy again demonsirated that the long-range planswere overly ambitious
in terms of the financia resources that might be available for transportation. Further, it showed that even
after the expenditure of vast amounts of money for urban trangportation, urban transportation sysemswould
differ littlein character in the foreseegble future (Weiner, 1975b).

The Nationd Trangportation Study process introduced the concept of tying state and urban transportation
planning into nationd trangportation planning and policy formulation. It sressed multimoda andlyss,
assessment of awide range of measures of the trangportation system, redlistic budget limitations on plans
and programs, and increasing the productivity of the existing transportation system. Although these
concepts were not new, the National Trangportation studies marked the firgt time that they had been
incorporated into such avast nationd planning effort (Weiner, 1976a).

National Mass Transportation Assistance Act of 1974

The Nationd Mass Transportation Assistance Act of 1974 authorized for the first time the use of federd

funds for trangit operating assstance. It thereby continued the trend to broaden the use of federal urban
trangportation funds and provide state and locd officias moreflexibility. Thisact wasthe culmination of a
magor lobbying effort by the trangt industry and urban interests to secure federd operating assistance for
trangt.

Theact authorized $11.8 billion over a6-year period. Under the Section 5 FormulaGrant program, dmost
$4 billion was to be dlocated to urban areas by a formula based on population and population density.
The funds could be sed for ether capita projects or operating assstance. The funds for areas over
200,000 in population were attributable to those areas. The funds were to be distributed to “designated
recipients’ jointly agreed to by the governor, local eected officialsand operators of publicly-owned mass
trangportation services. For areasunder 200,000 in population, the governor was designated to alocate the
funds.



Of theremaining $7.8 hillion, $7.3 billion was made available for capital assstance at the discretion of the
Secretary of Trangportation, under the Section 3 Discretionary Grant program, and the remainder wasfor
rurd mass transportation. Funds used for capital projects were to have an 80 percent federal matching
share. Operating assstance was to be matched 50 percent by the federal government (U.S. Dept. of
Trangportation 1976).

Section 105(g) of the act required gpplicants for trangt projects to meet the same planning statute as
Section 134 of the highway act. Findly, highway and trangt projectswere subject to the samelong-range
planning requirement. Although many urbanized areas dready had ajoint highway/trangt planning process,
this section formalized the requirement for multimodal transportation planning.

The act dso requiredtrangt systemsto charge e derly and handicapped personsfaresthat were haf regular
fares when they traveled in off-peak hours. Thiswas a further condition to receiving federa funds.

The act created a new Section 15 that required the Department of Transportation to establish a data
reporting system for financia and operating information and a uniform system of accounts and records.
After July 1978 no grant could be made to any applicant unless they were reporting data under both
systems.

PLANPAC and UTPS Batteries of Computer Programs

The computer programs devel oped and maintained by BPR during the 1960s were essentid to most urban
trangportation planning studies which generaly did not have the time and resources to develop their own
programs. Thebattery had been written for most part by the U.S. Bureau of Standards and consisted of 60
single purpose computer programs. Toward the end of the decade of the 1960s, new batteries of computer
programs were being developed for transportation planning for the recently introduced third generation of
computers, the IBM 360 (U.S. Dept. of Transportation, 19774).

The highway planning package, known as PLANPAC, was rewritten to take advantage of the new

capabilities of these computers. Most highway agencieswere acquiring IBM 360sfor their own computer
ingtdlations and would soon be able to use the new computers. PLANPAC included computer programs
to analyze survey data, develop and apply trip generation relationships, cdibrate and apply trip distribution
models, perform traffic assgnment, eva uate networks, and for plotting and utility programsto handle data
sets (U.S. Dept. of Transportation, 1977a).

New programs continued to ke written and added to PLANPAC. In 1974 the FHWA completed a
reorientation of the package. Many of the programs in PLANPAC that were not associated with the
traditiona four-step urban travel forecasting processwere shifted to BACKPAC. Theseincluded computer
programsfor traffic Sgna optimization, parking sudies, highway capacity andys's, carpool matching, micro
trafficandyss, land-useforecasting and freeway management. Thisresulted in 59 programsbeing retained
in PLANPAC and 244 programs being included in BACKPAC.
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A battery of computer programs for transit system planning was a so developed during the mid 1960s by
the U.S. Department of Housing, and Urban Devel opment which administered thefedera trandt program at
that time. The battery wasfirg written for the IBM 7090/94 computers and consisted of 11 multi- purpose
programs. About 1973 UMTA assumed responsibility for the HUD trangt planning package and rel eased
an enhanced verson for the IBM 360 as the UMTA Transportation Planning System (UTPS). The
programs were designed for network andyss, travel demand estimation, sketch planning and data
manipulation. The programs were compatible and communicated through a common data base.

In 1976 the FHWA decided not to perform any further developmentsfor PLANPAC but instead joinwith
UMTA to support the UTPS package whose name was changed to Urban Transportation Planning System.
FHWA did make acommitment to maintain and support PLANPAC aslong asusersneeded it. Thefirgt
release of the UMTA/FHWA multimodd UTPS wasin 1976. A 1979/80 release provided additiona
capabilities and contained 20 programs.

The development and support of computer programs by FHWA and UMTA substantially assisted urban
transportation planning sudiesin performing their variousandytica and planning functions. These computer
betteries facilitated the use of conventiond planning techniques and furthered this style of urban
trangportation planning.
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CHAPTER 8 — TRANSITION TO SHORT-TERM PLANNING

As planning for the Interstate Highway System was being completed, attention turned to increasing the
productivity and efficiency of exidting facilities. In planning for magor new regiond transportation facilities,
many urban areas had neglected maintaining and upgrading other facilities. However, environmenta
concerns, thedifficulty of building inner city freeways, renewed interest in urban masstranst and the energy
crisgs gave added impetus to the focus on more immediate problems. Signs were becoming evident of the
changing emphasis to shorter-term time horizons and the corridor leve in trangportation planning.
Gradudly, planning shifted towards maximizing the use of the exiding sysem with a minimum of new
congtruction. Further, the connection was strengthened between long-term planning and the programming
of projects (Weiner, 1982).

Emergency Energy Legidation

In October 1973, the Organization of Petroleum Exporting Countries (OPEC) embargoed oil shipmentsto
the United States and, in doing so, began anew erain transportation planning. The importance of oil was
S0 paramount to the economy and, in particular, the transportation sector that oil shortages and price
increases gradudly became one of the mgor issues in transportation planning. (Figure 12)

Theimmediate reaction to the oil embargo wasto address the specific emergency. President Nixon signed
the Emergency Petroleum Allocation Act of 1973 in November of that year which established an officiad
government dlocation plan for gasoline and home hesating fud. It regulated the digtribution of refined
petroleum products by freezing the supplier- purchaser relationships and specifying aset of priority users.
Theact also established price controlson petroleum. [t gave the President authority to set petroleum prices,
not to exceed $7.66 abarrel. This authority was to terminate on September 30, 1981.

The Emergency Highway Energy Conservation Act, signed on January 2, 1974, established anational 55
miles per hour speed limit to reduce gasoline consumption. It wasextended indefinitdly on January 4, 1975
(U.S. Degpt. of Trangportation, 1979c¢). It also provided that Federal-aid highway funds could be used for
ridesharing demondtration programs.

Figure 12

Real Gasoline Prices, 1949-1993
(Constant 1993 Dollars per Gallon)
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Asthe immediate crids abated, the focus shifted to longer-term actionsand policiesto reduce the nation's
dependence on ail, especialy imported oil. The Energy Policy and Conservation Act of 1975 was passed
by Congressto ensurethat automobile gasoline consumption would be reduced to the lowest level possible
and to promote energy conservetion plans. Asdirected, the U.S. Department of Transportation through the
Nationd Highway Traffic Safety Adminigration (NHTSA) promulgated regulations that required the
corporate averagefuel economy (CAFE) beraised from18.0 milesper gallonin 1978t0 27.5in 1985 and
beyond (U.S. Dept. of Trangportation, 1979c).

Reactionto theenergy crigsof 1973/1974 evolved dowly a thelocd levd asinformation and andysstools
gradualy appeared. Most locd planning agenciesknew little about energy consumption and conservation
and needed to learn about this new issue that had been thrust upon them. It was not until the second crisis
in 1979 with fuel shortages and sharply increasing pricesthat energy issueswere thoroughly integrated into
urban transgportation planning.

Service and M ethods Demonstrations Program

The focus in trangportation planning and development was shifting to shorter-term, low-capita
improvements in the early 1970s. Many of these improvements, which were grouped under the term
“trangportation system management” (TSM) techniques, were only in the conceptua stage or in limited
goplications in the United States and other countries. There was a need to perform the final steps of
evauation and devel opment, where necessary, to bring these new improvement strategiesinto operationa
practice.

The Service and Methods Demondtrations (SMD) Program was established in 1974 to promote the
development, demondtration, evauation, and widespread adoption of innovative trandt services and
trangportation management techniquesthroughout the United States. The program focused on conceptsthat
used exigting technology to creste improvementsthat require relatively low levels of capitd investment and
that can be implemented within a short time frame. The concepts were demondtrated in red-world
operational environments and evaluated to determine their cods, impacts, and implementation
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characterigtics. Evauation findingswerewiddy disseminated to trangportation planners, policy makers, and
transit operators (Spear, 1979).

The SMD Program began with Sx demondrations involving speciaized trangportation for the elderly and
handi capped, double-deck buses, and priority lanesfor highway occupancy vehicles. By 1978 theprogram
was sponsoring 59 ongoing demonstrations, evauating 31 specia case study projects, and had begun a
cooperative program with the FHWA to evauate another 17 projects in the Nationd Ridesharing
Demondtration Program.

Projects were divided into four program areas. First, under conventiona service improvements, projects
concentrated on improving productivity, rdiability, and effectiveness with such techniques as priority
treatment for buses and other high occupancy vehicles, route restructuring, auto restricted zones, and
articulated buses. 1n the second category of pricing and service innovation were projects on fare payment
drategies, fare integration, fare change srategies, service changes, and parking pricing. Thethird category
of paratrangt services contained projects on ridesharing, brokerage, and taxicabs. Fourth, transportation
services for specid user groups focused on accessible bus services, user-sde subsidies, coordination of
socid service agency trangportation, and rura public transportation (Spear, 1981).

The Service and Methods Demongtration Program made a mgor contribution to the identification,
eva uation, and dissemination of trangportation system management techniques. Thiseffort accelerated the
introduction and adoption of innovative approachesto the provison of public transportation service. 1t aso
spurred experimentation with new public trangportation service concepts by other agencies at the ate and
locd levels.

OTA's Report on Automated Guideway Transit

By the time the report Tomorrow's Transportation: New Systemsfor the Urban Future (Cole, 1968)
was published in 1968, UMTA barely had aresearch programin theareaof new urban trangit technologies.
A smadl grant had been made for development of Westinghouse's Trangt Expressway and severd new
system feagibility studies were begun in 1967. By 1970 decisons had been reached to proceed with
funding of three mgor automated guideway trandgt (AGT) demondration projects - the Transpo 72
exhibition and two other demongrations (U.S. Congress, Office of Technology Assessment, 1975).

Trangpo 72 washeld at the DullesInternational Airport near Washington, D.C. inthespring of 1972. Four
companiesbuilt and operated prototype AGT systemsfor public demondtration. 1n1971, UMTA awarded
agrant to the Vought Corporation to build a group rapid trangit (GRT) system, Airtrans, astheinterna
circulation sysem for the Ddlas-Ft. Worth Airport. Service beganin 1974. Thethird GRT demonstration
connected three separate campuses of West Virginia University at Morgantown. Boeing Aerospace
Company became the manager of the project which waslargely based on aproposa by Alden Sdlf-Transt
Systems Corporation. Public service beganin October 1975. The system was expanded withan UMTA
grant and operations began in July 1979 (U.S. Dept. of Transportation, 1983b).
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By the end of 1975, another 18 systems were in operation or under congtruction. They were dl smple
shuttle loop trangit (SLT) systems a airports, amusement parks, and shopping centers. All were funded
with private funds (U.S. Dept. of Transportation, 1983Db).

In September 1974, the U.S. Senate Transportation Appropriations Committee directed the Congressond
Officeof Technology Assessment (OTA) to assessthepotentid for AGT systems. Thereport, producedin
June 1975, was a comprehensive assessment of AGT systems and contained five reports from pands of
specidigs. Overdl the report concluded that the $95 million spent on AGT research and devel opment up
to that time by UMTA had not produced the direct results expected in the form of fully devel oped systems
in urban settings. The OTA went further in concluding that insufficient funding was directed a new systems
research and that the program needed restructuring with aclarification of objectives (U.S. Congress, Office
of Technology Assessment, 1975).

The OTA found that SLT systems were promising for specidized urban transportation problems. With
regard to the more sophisticated GRT systems, the OTA found that a number of cities had shown interest
but that there were serioustechnica problems. Astothesmall vehicle persond rapid trangt (PRT) systems,
only prdiminary studies were recommended A mgor concluson was tha the program emphasized
hardware devel opment, but further research was needed on socia, economic and environmental impacts.
Also UMTA had not developed a mechaniam for quaifying new technologica sysemsfor capitd grants
(U.S. Congress, Office of Technology Assessment, 1975).

In response to the study, UMTA launched the AGT Socio-Economic Research Program in 1976. It
consgsted of assessmentsof existing AGT indalations, studies of capitd and operating costs, travel market
andyses, and an assessment of AGT technology compared with other dternativesin urban areagpplication
(U.S. Dept. of Trangportation, 1983Db).

A review of loca planning studies conducted under this program found that more than 20 cities had
consdered AGT systems. The conclusion reached wasthat there was considerable uncertainty with regard
to cogts, public acceptance, reliability, crimeand land useimpacts (Leeet.d., 1978). Planning procedures
and data were not avallable to adequately assess new technologica systems as an dterndive to
conventiond urban technologies.

Also in 1976, UMTA initiated the Downtown People Mover (DPM) program. It was designed to
demondtrate the application of an SLT type system in an urban environment. Impact sudies were to be
conducted to assess the systems with regard to patronage, community acceptance, rdiability, maintanability,
safety, and economics. Four cities were selected for these demongrations. Cleveland, Houston, Los
Angdesand . Paul. Threeother citieswere gpproved for participation using their existing commitments of
federd funds Detroit, Miami and Bdtimore (Mabee and Zumwat, 1977). Detroit and Miami have
constructed DPMs.

Model 13(c) Labor Protection Agreement for Operating Assistance
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Section 13(c) was included in the Urban Mass Transportation Act of 1964 to protect employeesin the
trangt industry from potential adverse effects of federd trangt assstance. At thetime, federd assstance
wasintheform of capitd grantsand loanstheat could be used for public acquisition of private operations. A
magor concern was the loss of collective bargaining rights when employees entered the public sector.

Section 13(c) required an applicant for federa ass stance to make arrangementsto protect theinterests of
employees. Employee protection arrangements under Section 13(c) included: (1) preservation of rights
under exigting contracts, (2) continuation of collective bargaining rights; (3) protection of employeesagainst
aworsening of their positions; (4) assurances of employment or reemployment for existing employees, and
(5) paid training or retraining programs.

The Secretary of Labor was responsible for determining whether these arrangements were fair and
equitable. There had been an evolution in the adminigtration of Section 13(c) since it was enacted.
Origindly the Department of Labor (DOL) only required a statement that the interests of employeeswould
not be adversely affected by the Federd grant. By 1966, however, there had evolved detailed 13(c)
agreements that were the result of collective bargaining between grant gpplicants and the employee
representatives. These 13(c) agreements were subject to renegotiation with each new grant.

With the passage of the Nationd Mass Trangportation Assistance Act of 1974, federal funds became
available for operating assstance under the Section 5 Formula Grant program. Grants for operating
assistance were dso required to comply with the Section 13(c) provisons. Tofacilitate processing of these
operating ass stance gpplications, organized |abor, the American Public Trangt Association (APTA), and
the DOL developed a national modd 13(c) agreement pertaining to such agreements.  The modd
agreement wassigned in July 1975 by APTA, the Ama gamated Trangt Union, and the Transport Workers
Union of America. APTA established a procedure under which individud trangt properties could affiliate
themsdlves with the agreement and, thereby, become eligible for coverage by it for operating assstance
applications (Lieb, 1976).

Themodd section 13(c) agreement for trangit operating ass stance reduced thetime and effort of individua
trangit properties and | abor representativesto negotiate agreement and accel erated the use of federal funds
for operating assistance,

Joint Highway/Transit Planning Regulations

The UMTA and FHWA had worked for severa years on joint regulations to guide urban transportation
planning. Find regulations were issued to take effect in October 1975 (U.S. Dept. of Transportation,
19754q). They superseded dl previous guidelines, policies, and regulationsissued on urban transportation
planning by the UMTA and FHWA.

The regulations provided for the designation of MPOs by the Governors and, to the maximum extent
feasble, that the MPOs be established under dtate legidation. The MPO was to be the forum of

cooperative decisonmaking by principa dected officias. Principa eected officidsof thelocd jurisdictions
wereto have adequate representation on the MPO. The MPO together with the state was responsible for
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carrying out the urban trangportation planning process. The regulations aso required agreements on the
division of responghility where the MPOs and A-95 agenciesweredifferent. A multiyear prospectusand
annud unified work program had to be submitted specifying dl trangportation-related planning activitiesfor
an urban area as a condition for receiving federa planning funds. (Figure 13)

Figure 13
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Joint FHWA/UMTA Urban Transportation Planning Process

The urban trangportation planning processwas required to produce along- rangetrangportation plan, which
had to be reviewed annudly to confirm its vaidity. The trangportation plan had to contain along-range
element and a shorter-range “transportation systems management dement” (TSME) for improving the
operation of exigting trangportation sysemswithout new facilities. An Appendix to the regulations contained
alist of mgjor categories of actions to be consdered for incluson inthe TSME. (Table4) The Appendix
dated that the feasibility and need for the individud actions differed with the size of the urbanized area, but
that some actions in each of the categories would be appropriate in for any urbanized area.

A multiyear “trangportation improvement program” (TIP) dso had to be developed consstent with the
trangportation plan. The TIP had to include dl highway and trangit projects to be implemented within the
coming five years. It thereby became the linkage between the planning and programming of urban
transportation projects. It aso brought together al highway and trangit projectsinto asingle document that
could be reviewed and gpproved by decision makers. The TIP had to contain an “annud eement” that
would be the basis for the federa funding decisions on projects for the coming yeer.
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The regulations provided for a joint FHWA/UMTA annud certification of the planning process. This
certification was required as a condition for recelving federad funds for projects. The regulaions
incorporated previoudy legidated requirements related to socid, economic, and environmental impact
andyss, ar qudity planning, and the elderly and handicapped.

Thesejoint regulations gpplied to dl urban highway and trangit programsincluding thosefor trangit operating
assgance. They represented the most important action up to that time to bring about multimoda urban
trangportation planning and programming of projects. They changed the emphasisfrom long-term planning
to shorter range transportation system management, and provided astronger linkage between planning and
programming. Theseregulationswere another turning point in the evolution of urban trangportation planning
that set the tone for the next severd years.

Policy on Major Urban Mass Transportation Investments

Theleve of federd fundsfor urban mass trangportation had increased dramatically snce 1970. However,
the requests for federd funds from urban areas outpaced that increase. In particular, there was a
resurgence of the conviction that rail trangt systems could largdly solve the problems of congestion and
petroleum dependence while promoting efficient development patterns. Consequently, the need to assure
that these funds were used effectively and productively became apparent.

The UMTA < forth its views on thisissue in the document, Preliminary Guidelines and Background
Analysis (Transportation Research Board, 19754). It was prepared for review at a conference on the
Evauation of Urban Transportation Alternatives held a Airlie House, Virginia, in February 1975. The
conference was attended by abroad spectrum of personsfrom al levelsof government, thetrangt industry,
consultants, univergties, and private citizens. The conference report indicated anumber of concernswith
the guidelines, which were tranamitted to the UMTA (Trangportation Research Board, 1977).

With the assistance of the conferencefindings, the UM TA deve oped adraft policy satement to guidefuture
decisonsregarding federal assstancein thefunding of mgor masstransportation projects. ThisProposed
Policy on Mgor Urban Mass Trangportation Investments was published in August 1975 (U.S. Dept. of
Transportation, 1975¢). It embodied a number of principles.

Table4
Actionsto Be Considered for Inclusionin
The Transportation System M anagement Element

Actionsto Ensure the Efficient Use of Existing Road Space
» Traffic Operaions Improvements
e  Preeentid Treatment of Trangt and High Occupancy Vehicles
* Provison for Pedestrians and Bicycles
* Management and Control of Parking
e Changesin Work Schedules, Fare Structures and Automobile Tolls

73



Actionsto Reduce Vehicle Usein Congested Areas
»  Encouragement of Carpooling and Other Forms of Ridesharing
» Diversgon, Exclusonand Metering of Automobile Accessto Specific Areas
» Arealicenses, Parking Surcharges and Other Forms of Congestion Pricing
» Egablishment of Car Free Zones and Closure of Selected Streets
* Redrictions of Downtown Truck Deliveries During Peak Hours

Actionsto Improve Transit Service

» Provison of Better Collection, Distribution, and Internal Collection Service
Within Low Dengity Aress

»  Gregter Respongveness and Hexibility in Routing, Scheduling and Dispatching of
Trangt Vehides

* Provison of Express Services

* Provison of Extensive Park and Ride Services From Fringe Parking Areas

» Provison of Shuttle Transt Services From CBD Fringe Parking Areas

»  Encouragement of Jtneys and Other Hexible Paratransit Services and Their
Integration in the Trangt System

» Simplified Fare Collection Systems and Policies

» Better Passenger Information Systems and Services

Actionsto Increase Transit Management Efficiency
e Improve Marketing
*  Deveop Cost Accounting and Other Management Tools to Improve
Decisonmaking
» Egablish Maintenance Policies that Ensure Greater Equipment Religbility
« Udang Survallance and Communications Technology to Develop Red Time
Monitoring and Control Capability

Fird, areawide trangportation improvement plans should be multimoda and include regionwide and
community-level trangt services. Second, mgor masstrangportation investment projects should be planned
and implemented in Stagesto avoid premature investment in costly fixed facilitiesand to preserve maximum
flexibility to respond to future unknowns. Third, full condderation should be given to improving the
management and operation of exigting transportation systlems. Fourth, the analysis of dternatives should
include adetermination of which aternative meetstheloca arealssocid, environmenta, and transportation
goasinacog effective manner. Andfifth, full opportunity should be provided for involvement of the public
and locd officidsin dl phases of the planning and eval uation process (Transportation Research Board,
1977).

The UMTA dtated that thelevel of federa funding would be based on a cost-effective dternative that would

meet urban area needs and goasin a 5- to 15-year timeframe and that was cong stent with thelong-range
transportation plan.
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A second Conference on Urban Transportation Alternative Andysiswasheld in MarchVApril 1976 at Hunt
Valey, Maryland. Thisconference, too, wasattended by abroad spectrum of the professiona community.

There was consgderable discusson on severd issues including the criteria to be used b measure
cost-effectiveness, where the cogt-effectiveness andyss fit in the overdl planning process and the
differences in the project development process between trangt and highways (Trangportation Research
Board, 1977).

Using the recommendati ons from the second conference, the UMTA prepared and published afind policy
statement in September 1976 (U.S. Dept. of Transportation, 1976b). Although changesin the proposed
policy were made, the principles remained basically unchanged.

In February 1978, the UMTA provided further elaboration inits Policy Toward Rail Trangt (U.S. Dept. of
Trangportation, 1978a). It stated that new rall trangit lines or extensions would be funded in areas where
population dengities, travel volumes, and growth patternsindicated the need. Preferencewould begivento
corridors serving densdy populated urban centers. It reaffirmed the principles of anadyss of dternatives,
including TSM messures, incremental implementation and codt-effectiveness.  The policy added the
requirement that theloca areahad to commit itself to aprogram of supportive actions designed to improve
the cost- effectiveness, patronage, and prospect for economic viability of the invesment. This included
automobile management policies, feeder service, plans, policies and incentives to simulate high density
private development near stations, and other measures to revitalize nearby older neighborhoods and the
centrd business didrict. With this policy supplement, rail trangt was to become a tool for urban
redevel opment.

Characteristics of Urban Transportation Systems

Urban trangportation planning in the mid 1970'swas amore diverse and complex activity compared to the
rather uniform processthat existed during themid 1960's. This change was caused by the need to address
an expanded ligt of issues, and was fogtered by the issuance of the Joint FHWA/UMTA Planning

Regulations and UMTA's Policy on Mgor Urban Mass Transportation Investments (U.S. Dept. of

Trangportation, 1975aand 1976b). Therangeof dternativesthat had to be evaluated widened to include a
fuller congderation of trangt system options, trangportation system management measures, and traffic
engineering improvements. A more thorough assessment of socia, economic, environmenta, and energy
impactswasrequired. Consequently, urban areas were conducting transportation systemseva uationswith
increasing sophigtication that consumed more time and resources.

Even though there were many sources of information on the characteristics of urban trangportation systems
and thelr impactsto facilitate this evaluation process, they were difficult to locate, conflicting, often out of

date, and generdly locd in nature. There was aneed to synthesis and codify this data and information so
that it would be more accessible. An earlier effort in the 1960's by the Indtitute of Traffic Engineers,

Capacitiesand Limitations of Urban Transportation Modes, was more narrowly focused and reflected
the range of issues a that time (Indtitute of Traffic Engineers, 1965).
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Tofill this gap, a handbook was prepared and published in early 1974 under thetitle, Characteristics of
Urban Transportation Systems (CUTS) (Sanders and Reynen, 1974). CUTSwasdesigned asasingle
reference source contai ning informeation of the performance characteristics of urban trangportation systems
for usein the evauation of transportation dternatives. Thefird edition contained data on: rall trangit, bus
trangt, the automobile/highway system, and pedestrian assistance systems. The seven supply parameters
selected were: speed, capacity, operating cost, energy consumption, air pollution and noise, capita cod,
and accident frequency. The CUTS handbook was periodically updated and expanded. Later editions
included dataon activity center sysemsaswell asthe origind four modes. Labor inputswere added to the
supply parametersin layer editions of the handbook. The Seventh Edition of the handbook waspublishedin
1992. (Cambridge Systematics, et. a., 1992).

CUTS was supplemented with two additiona handbooks which provided data on the demand
characterigtics of urban transportation systems. The firdt, released in 1977, was Traveler Response to
Transportation System Changes (Pratt, Pedersen and Mather, 1977). 1t summarized and synthesized
information, primarily from exigting literature, on thetraveler behavior changesfor awide variety of changes
inthetrangportation syssem. Theinitid edition digtilled and interpreted data on seven types of trangportation
changes including: high occupancy vehicle priority facilities, variable working hours, van and buspools,
trangt scheduling frequency changes, routing changes, trangit fare changes and transit marketing. Parking
and express transt were added in the second edition (Pratt and Copple, 1981).

The second handbook was Characteristics of Urban Transportation Demand (CUTD) dong with a
later issued Appendix (Levinson, 1978 and 1979). The CUTD handbook contained data on areawide
travel characterigtics and typicad usage information for rail, bus and highways sysems. The data was
designed asinputs and cross checks for urban travel forecasting. The Appendix contained more detailed
city specificand Ste specificdataontravel. Therevisonto CUTD reorganized, integrated and updated the
information included in the earlier edition (Charles River Associates, 1988).

These efforts sought to capitaize on thelarge body of dataand experience on urban trangportation systems
that had been accumulated in the previous two decades and make it more available and accessble to the
trangportation planning community. It came at a time when the range of information needed for
trangportation system evaluation had greatly broadened but the resources for collecting new data were
contracting.

Light Rail Transit

In the late 1960s and early 1970s, many urban areas were seeking dternatives to the congruction of
freeways. San Francisco and Washington, D.C. had decided to construct heavy rail systems, but many
aress did not have the density or potentia travel demand to judtify such systems. Moreover, heavy rall
systems had high construction costs and disrupted the areas through which they passed during congtruction.

Busways and preferentia treatment for buses were being considered as dternatives to high cost fixed
guideway systems, particularly in the United States. In Europe, especialy West Germany, light rail trangt
wasthe preferred dternative. This European experience renewed interest inlight rail systemsin the United
States (Diamant, 1976).

76



In 1971 the San Francisco Municipa Ralway (Muni) requested bidson 78 new light rail vehiclesto replace
itsdeteriorating PCC car fleet. Thetwo bidsthat were received were rejected as being too costly. About
this time, the Massachusetts Bay Trangportation Authority (MBTA) and the Southeastern Pennsylvania
Transportation Authority (SEPTA) decided to preserve and upgrade their light rail systems. These events
provided the opportunity to develop astandard design for common use. The UMTA authorized agrant to
the MBTA to develop specificationsfor anew U.S. Standard Light Rall Vehicle(SLRV). Thefirda SLRVs
were built by Boeing Vertol and tested in 1974 at the UM TA's test track in Pueblo, Colorado (Silien and
Mora, 1975).

In December 1975 the UM TA expressed its concern that urban areas should give adequate condderation
tolight rail trangt (LRT) in aPolicy Statement on Light Rail Trangt. The UMTA gated that whileit had no
moda favorites, the increasng demand for trangt cepitd assstance combined with escdating trangt
congtruction costs made it essentia that cost effective approaches be fully explored. UMTA considered
LRT as a potentidly attractive option for many urban areas and would assit in its deployment in aress
where proper conditions existed (Trangportation Systems Center, 1977).

Asinterest in LRT grew, a series of conferences was organized to exchange information and explore the
technica aspects and applications of LRT. The first conference, held in Philaddphiain 1975, had asiits
objective the reintroduction of LRT to a wide spectrum of decison makers in government, industry and
academia (Trangportation Research Board, 1975b). 1n 1977 asecond conferencein Boston addressed the
need for amore detailed focus on the theme of planning and technology (Transportation Research Board,
1978). Severd yearslater, in 1982, athird conference occurred in San Diego with the theme of planning,
design, and implementation of LRT in existing urban environments (Trangportation Research Board, 19824).

The fourth conference in Pittsburgh in 1985 focused on cost- effective gpproaches in the deployment of
LRT sysems that capitaized on the flexibility of this mode of trangt (Transportation Research Board,
1985a).

By the 1990's, LRT had achieved a subgtantia resurgence in the United States. Boston, Cleveland,

Newark, New Orleans, Philade phia, Pittsourgh, and San Francisco had renovated existing lines or replaced
their exising vehicle fleets or both. (Table 5) Bdtimore, Buffdo, Dadlas, Los Angdes, Portland,

Sacramento, St. Louis, San Diego and San Jose, had opened new LRT lines. And new LRT lineswere
under congtruction in Bayonne, Northern New Jersey and Salt Lake City.

Federal-Aid Highway Act of 1976

The Federa-Aid Highway Act of 1976 broadened the use of fundsfrom trade-insof nonessentia Intergate
routes. The process of increasing flexibility in the use of Interstate funds began with Section 103(€)(2),
referred to as the Howard-Cramer Amendment, of the Federa-Aid Highway Act of 1968. It dlowed
withdrawa of anonessentid I nterstate route and the use of the funds on another Interstateroute inthe sete.
In the Federa-Aid Highway Act of 1973, Section 103(e)(4) allowed urbanized areas to withdraw a
nonessentia | nterstate segment within an areawupon joint request of local eected officials and the governor.
An equivaent amount of funds could then be spent from genera revenues for mass transportation capita
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projects at an 80 percent federd matching share. The 1976 act dlowed the funds from the Interstate
substitution to be used dso for other highways and busways serving those urbanized areas (Bloch, et. dl.,
1982).

Table5
U.S. Light Rail Systems
Y ear Y ear Directional
Metropolitan Area Built Modernized | RouteMiles

Bdtimore 1992 43.6
Boston 1897 1975-89 55.9
Buffdo 1985 124
Clevdand 1919 1980's 26.7
Ddlas 1996 51.2
Denver 1994 10.6
LosAngdes 1990 43.2
Newark 1935 1980's 8.3
New Orleans 1893 1980's 16.0
Philadephia 1892 1981 69.3
Fittsburgh 1891 1985 38.1
Portland 1986 30.2
Sacramento 1987 36.2
S. Louis 1993 34.0
San Diego 1980 41.5
San Francisco 1897 1981 49.7
San Jose 1988 39.0
Under Construction

Bayonne, Northern, NJ 1999 52.8
Sdt Lake City 1999 38.4
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The 1976 act aso changed the definition of congtruction to adlow federa funds to be expended on
resurfacing, restoration, and rehabilitation (3R) of highways. Thiswas donein recognition of the growing
problem of highway deterioration. The completion date for the Interdate system was extended to
September 30, 1990. Findly, the act expanded the transferability of federd funds among different
federa-ad systems, thereby increasing flexibility in the use of these funds.

ITE Trip Generation Report

In 1972, the Technicd Council of the Ingtitute of Trangportation Engineers (ITE) formed the Trip
Generation Committee do develop areport on trip generation rates. The purpose of the Committeewasto
collect trip generation rate data aready measured by others and to compile these data into on common
source.  The firg edition of Trip Generation, An Informational Report was published in 1976 and
contained data collected between 1965 and 1973 from nearly 80 different sources (Indtitute of
Transportation Engineers, 1976). Revised and updated editions were published in 1979, 1983, 1987 and
1991 (Ingtitute of Transportation Engineers, 1979, 1982, 1987 and 1991).

Thefifth edition of Trip Generation represented the most comprehensve data base then availableon trip
generation rates. These data were collected through volunteer efforts and did not represent ITE's
recommendations on individua rates or preferred application of the data. The fifth edition contained trip
generation rates for a 121 land uses categories from over 3,000 studies. Many categories, however,
contained alimited number of Sudies. Ratesweregiven for severd different variablesof aproject including
floor area, employment, and acreage, aswell asfor severd time periods. In earlier editions of the report,
trip rates were given in theform of cdls of aseries of matrices. Starting with the fourth edition, rateswere
caculated using regression equations.

Thel TE Trip Generation reports became the most widdly used referencefor trip generation data by traffic
engineers and transportation planners for ste level planning and anadlyss. At times the Trip Generation
report was used as an expedient when a site pecific analyss would have been more appropriate.

Urban System Study

The joint highway/trangit planning regulations were controversid during their preparation and after their
issuance. The states contended that the federal requirement to creste metropolitan planning organizations
(MPOs) with the respongiility to program funds preempted the gtates right of sdlf-determination. In
essence they argued that MPOs were another level of government. Those at thelocal level of government
were more supportive of the regulations, especidly the greater authority to select projects and program
funds. But, there was widespread concern that the planning and programming process had become too
inflexible and cumbersome (U.S. Dept. of Trangportation, 19764).

Consequently the Federal- Aid Highway Act of 1976 required astudy of thevariousfactorsinvolvedinthe

planning, programming, and implementation of routes on the Urban system. The study was conducted
jointly by the FHWA and UMTA and submitted to Congress in January 1977 (U.S. Dept. of
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Trangportation, 1976a). It was a mgor undertaking involving a liaison group of 12 organizations
representing state and locd interests, site visitsto 30 urbanized areaand field data on the remaining aress.

The study concluded that the planning requirementswere being carried out responsibly by al participants.
This was true in spite of the controversy over the responsibilities of the MPO. They aso found that the
flexibility in the use of Urban system funds for trangt was not widely used. Only 6.4 percent of the funds
were being used for trangit projects. 1t was concluded that overal the complexity of federd requirements
deterred many local governments from using their federa urban system funds (Heanue, 1977). The study
recommended that no changes should be made at that time, the process was new and participants had not
had sufficient time to adjust, and that even though there was some confusion and controversy, the process
was working properly (U.S. Dept. of Transportation, 1976a).

Road Pricing Demonstration Program

Road pricing had long been discussed as means to manage traffic demand as was used in many other
industries to manage demand for services. The basic gpproach was to increase prices for the use of
facilities and service when demand was highest so that those users would ether pay the higher cost to be
served during the peak or divert to lower demand periods or dternative modes (Vickrey, 1959). An
extensveresearch program on thefeasi bility of road pricing was conducted by the Urban Indtitute (Kulash,
1974).

In an atempt to Simulate the use of road pricing, the U.S. Department of Trangportation began a
demondtration program in 1976. Secretary of Trangportation William T. Coleman wrote to the mayors of
eleven cities about the availability of a road pricing demondration and offering Federad funding for
adminigtration enforcement and eva uation of avehiclelicenang schemeinviting their participation (Arrillaga,
1978). Thisgpproachto road pricing was based on the successful application inthe city-state of Singapore
(Watson and Holland, 1978).

Of the cities that responded, three were most promising: Madison, Wisconsin, Berkeley, Cdifornia; and
Honolulu, Hawaii. These cities seemed most committed to reducing automobile use and to using the
resulting revenueto financetrangt expansion (Higgins, 1986). Preliminary studieswere conducted for each
of thecities. Based on these preliminary analyses, dl three cities declined to pursue the demongtrations any
further. A number of reasonswere cited in opposition to the schemesincluding: harm to business, coerave
interferencewith travel rights, regressiveimpacts on the poor, and inadequate information dissemination and
promotion.

More than a decade would pass before there was renewed interest in trying road pricing schemes. This
would come under the stimulus of the Clean Air Act and the difficulty some urbanized areas had in meeting
nationa ambient air quality standards.

National Transportation Trends and Choices
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Ten years after it was established, the U.S. Department of Transportation, under Secretary William T.
Coleman, completed its firg multimoda nationd trangportation planning study. The report, National
Transportation Trends and Choices - To The Year 2000, described DOT's views regarding the future
evolution of trangportation, set forth the decisions that needed to be made, and described the changes that
would best serve nationa objectives (U.S. Dept. of Trangportation, 1977c).

National Transportation Trends and Choices eaborated upon a key policy theme of Secretary
Coleman's statement of nationd transportation policy:

“Underlying comprehensive transportation palicy is the recognition that diversity and intermodal

competition are essentia to an effective trangportation system. Government policy must moveinthe
direction of increasing equa competitive opportunity among the trangportation modes, minimizing
theinequitable digtortions of government intervention and enabling each modeto redizeitsinherent
advantages' (U.S. Dept. of Transportation, 1977¢).

National Transportation Trendsand Choiceswas designed to show the Congressand the public that the
DOT was making both substantive and resource dlocation decisions effectively and coherently in light of
long-range consequences, intermodal trade-offs, and broader nationa godsand objectives. Inaddition, the
planning effort was designed to facilitate decis onmaking within the federa government, and to encourage
consstency by State and loca agencies and the private sector. This sudy was intended to initiate a
continuing nationa planning process based on common time horizons and planning assumptions.

The needs estimates in National Transportation Trends and Choices were developed for the 15-year
period 1976-1990. For highways and public transportation, the estimates were based on updates of the
data from the 1974 National Transportation Report (U.S. Dept. of Trangportation, 1975d) which were
submitted by only 15 states. The aviation needs estimate were devel oped by updating the 1976 Nationa
Airport System Plan plus additional andyses. Railroad and pipeline needs were estimated based on
assumptions developed by the study staff.

National Transportation Trendsand Choiceswasreceved by the Congresswith littlefanfare. However,
thethrust of the report towards greater competition and reduced federal regulation wasreflected in actions
taken in later years. The study did not become the beginning of alonger term nationd planning effort.

Transit Uniform System of Accounts and Records

Trangt operating and financia datahad been collected by the American Public Transit Associaion (APTA)
and its predecessor, the American Transt Association, since 1942 (American Public Trangt Association,
1989). Thisdatahad been the primary source of comparativetrangt information for operators, researchers,
and governmenta agencies. It had been recognized for sometime, however, that thisdatahad limitationsin
terms of uniformity of data definitions, consstency of reporting, and accuracy. As the involvement of
Federd, State and local governmentsincreased in funding urban public transportation, particul aly operaing
assstance, the need for a uniform system of accounts and records was recognized (U.S. Dept. of
Transportation, 1977d).
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In 1972, the American Transt Association (ATA) and Indtitute for Rapid Trangit (IRT), predecessors of
APTA, began Project FARE, Uniform Finandd Accounting and Reporting Elements, to develop auniform
industry data reporting system. Project FARE developed and pilot tested a new system of accounts and
records to meet the needs of the industry and government agencies to monitor operating performance
(Arthur Andersen & Co., 1973).

Shortly theresafter, the Urban Mass Transportation Act of 1974 created anew Section 15 that required the
Department of Transportation to establish a data reporting system for financid and operating information
and auniform system of accountsand records. UMTA continued to work with an Industry Control Board
to modify and adapt the FARE system to accommodate the requirements of Section 15. The resulting
system wasrequired to beingtituted by al recipientsof UMTA Section 5 Formula Grant funds (U.S. Dept.
of Transportation, 1977€).

The Section 15 Trangt Data Reporting System was first applied for fiscad year 1979 (U.S. Dept. of

Transportation, 1981d). Over 400 transit systems reported under the system. Dataitemsincluded those
covering revenues, government subsidies, capitd and operating costs, organizationd structure, vehicles,
employees, service provided, ridership, safety, energy consumption, and operating performance. Over a
period of years, the system underwent anumber of modificationstoits content, structure and proceduresto
adjust to changing data requirements. This included broadening the data base to include commuiter rail,
vanpools, and purchased (contracted) services.

Clean Air Act Amendments of 1977

TheClean Air Act Amendmentsof 1977 increased theflexibility and loca respongibility inthe adminigtration
of the Clean Air Act. Theamendmentsrequired state and loca governmentsto develop revisonsto state
implementation plans (SIPs) for al areas where the national ambient air quality standards had not been
attained. Therevised SIPswereto be submitted to the EPA by January 1, 1979, and approved by May 1,
1979.

Therevised plans had to providefor attainment of nationd ambient air qudity sandardsby 1982, or inthe
case of areaswith severe photochemical oxidant or carbon monoxide problems, no later than 1987. Inthe
latter case, a state must demonstrate that the standards cannot be met with al reasonable stationary and
trangportation control measures. The plans aso had to provide for incrementd reductions in emissons
(“reasonablefurther progress') between the time the planswere submitted and the attainment deedline. If a
date failed to submit a SIP or if EPA disapproved the SIP and the Satefailed to reviseit in asatisfactory
manner, EPA was required to promulgate regulations establishing a SIP by July 1, 1979. If, after duly 1,
1979, EPA determined that a state was not fulfilling the requirements under the act, it was to impose
sanctions. Thiswould include stopping federd-aid for highways (Cooper and Hidinger, 1980).

In many major urbanized areas the revised SIPs required the development of trangportation control plans

(TCPs) that included dtrategies to reduce emissions from transportation-related sources by means of
Sructura or operaiona changesin thetrangportation system. Since sateand loca governmentsimplement
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changesin the trangportation system, the act strongly encouraged the preparation of transportation € emants
of the SIP by metropolitan planning organizations. Theseloca planning organizationswere responsiblefor
developing the trangportation control measure eement of the SIP (Cooper and Hidinger, 1980).

From 1978 to 1980, the DOT and EPA, after long negatiations, jointly issued severd policy documentsto
implement the Clean Air Act's transportation requirements. One of these, Sgned in June 1978, was a
“Memorandum of Understanding” that established the means by which the DOT and the EPA would assure
the integration of trangportation and ar qudity planning. A second one issued dso in June 1978,
“Trangportation Air Quaity Planning Guiddines' described the acceptable planning processto satisfy the
requirements. Another, in March 1980, was anatice containing guideinesfor receiving air qudity planning
grants under section 175 of the act (Cooper and Hidinger, 1980).

In January 1981 DOT issued regulations on air quaity conformance and priority procedures for use in
federd highway and trandt programs. The regulations required that transportation plans, programs, and
projects conform with the approved SIPs in areas that had not met ambient air quality standards, termed
“nonattainment areas.” In those aress, priority for trangportation fundswasto be given to “trangportation
control measures’ (TCMs) that contributed to reducing air pollution emissions from trangportation sources.
Where an aredls transportation plan or program was not in conformance with the SIP, “ sanctions’ were to
be applied that prohibited the use of federd funds on mgor transportation projects (U.S. Dept. of

Transportation, 1981b).

The 1977 Clean Air Act Amendments certainly gave impetus to short-range planning and transportation

sysem management drategies. They aso added a new dimension to the ingtitutiond and andytical
complexity of the planning process.
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CHAPTER 9 — URBAN ECONOMIC REVITALIZATION

In the mid 1970s the country was fedling the effects of dtructurd changes in the economy, high
unemployment, inflation, and risng energy prices. Many of the problems had been devel oping for anumber
of years. Theeconomy wasin atrangtion from apredominantly manufacturing baseto onethat had alarger
share concentrated in service, communication, and high technology indudtries. Jobs in the manufacturing
sector were declining and new jobswere growing in the new sectors of the economy. People were moving
to those areas of the country where the new jobs were being created, especially the South and the West.
The older urban areasin the Northeast and Midwest were being affected most severely by these changes.
But older centrd citiesin dl sections of the country werein decline as jobs and people migrated first to the
suburbs and then to the newer urban areas where the economies were growing.

These older communitiesand central citieswere severdly distressed economicaly and limited intheir ability
to address these problems themselves. It was recognized that the federal government had contributed to
these problems with programs that had unintended consequences. However, many of the decisions that
affected changesin urban areaswere outside the control of eventhefederal government and oftenany level
of government. The federd, Sate, and local levels of government would, therefore, have to cooperate
among themselves and with the private sector in order to dleviate these problems.

1978 National Urban Policy Report

In Title VII of the Housing and Urban Development Act of 1970 the Congress required preparation of
biennid reports on nationa growth and development. Congress recognized the need to andyze the many
aspects of the nation's growth in a systematic manner with the objective of formulating a nationd urban
growth policy. Thefirgt report, transmitted to Congressin 1972, discussed the broad subject of nationa
growth, including both rura and urban areas (Domestic Council, 1972). The 1974 report focused on the
dominant role of the private sector in determining growth and the ways in which the public and private
sector could influence devel opment patterns. The 1976 report discussed the decline of older Northeastern
cities, the congtraints of energy, environmenta resources, and the need to conserve and rehabilitate existing
housing and public facilities (Domestic Council, 1976).

The National Urban Policy and New Community Development Act of 1977 amended the 1970 Act to
designate the report the “Nationa Urban Policy Report” rather than the more genera “Report on Urban
Growth" (Domestic Council, 1976). Less than a year later, on March 27, 1978, President Carter
presented his Message to Congress on National Urban Policy. The policy was designed to build anew
Partnership to Conserve America's Communitiesinvolving dl levels of government, the private sector, and
neighborhood and voluntary organizations. It contained a number of proposas to improve existing
programs and for new initiatives with the purpose of revitalizing distressed centrd cities and older suburbs
(U.S. Dept. of Housing and Urban Development, 1978b).

The President's Message was followed in August by the President's 1978 Nationa Urban Policy Report

(U.S. Dept. of Housing and Urban Development, 1978Db). Likeits predecessors, the report discussed the
demographic, socid and economic trends in the nation's urban areas. But, it was the firg report to
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recommend anationd urban policy. Therecommendationsin the Report and the President's M essagewere
developed by an inter-departmental committee called the Urban and Regiond Policy Group. The Group
worked for a year with extensve public involvement to formulae its andlyss of the problems and
recommendations (U.S. Department of Housing and Urban Development, 1978a).

The urban policy consisted of nine objectives. The firgt urban policy objective was, “Encourage and
support effortstoimproveloca planning and management capacity and the effectiveness of existing federa
programs by coordinating these programs, smplifying planning requirements, reorienting resources, and
reducing paperwork.” Other objectivescaled for greater state, private sector and voluntary involvemantto
assist urban areas. Severa objectives were for fiscal relief for distressed communities and ass stance to
disadvantaged persons. Thelast objective was for an improved physical environment and reduced urban
sprawl (U.S. Dept. of Housing and Urban Devel opment, 1978b).

A wide range of legidative and adminidrative actions were taken to implement the nationd urban policy
(U.S. Dept. of Housing and Urban Devel opment, 1980). The Department of Transportation, FHWA and
UMTA, issued guidance for eva uating the impact on urban centers of mgor trangportation projects and
investments. The guidance required an andysis of the impacts of improvementsin highways and trangt on
centra cities development, tax base, employment, accessibility and environment. In addition, impactson
energy conservation, and on minorities and neighborhoodswereto be andyzed. Furthermore, the guidance
required that improvementsto existing facilities be consdered first, including the repair and rehabilitation of
transportation facilities and TSM measures to increase the effectiveness of those facilities. In this manner,
the guidance sought to assure that the new investmentsin trangportation facilities would be cogt- effective
(U.S. Dept. of Transportation, 1979).

The new nationa urban policy gave added impetusto the shift from congtructing new facilitiesto managing,
maintaining and replacing exiding facilities. 1t wasrooted in the belief that mobility could be assured despite
energy, environmentd, and financia congraints. The key was to manage the use of the automobile in the
city better. The chalenge was for the urban transportation planning process to maintain and enhance
mobility while meeting these other objectives (Heanue, 1980).

Surface Trangportation Assistance Act of 1978

The Surface Trangportation Assstance Act of 1978 was the first act that combined highway, public
transportation and highway safety authorizationsin one pieceof legidation. It provided $51.4 billion for the
fisca years 1979 through 1982, with $30.6 billion for highways, $13.6 billion for public transportation, and
$7.2hillionfor highway safety. 1t wasthefirg timethat authorizationsfor the highway program were made
for afour-year period. Highway Trust Fund user charges were extended five years to 1984 and the fund
itself to 1985.

Titlel, the Federa- Aid Highway Act of 1978, accel erated completion of the National System of Interstate
and Defense Highways. It concentrated funds on projects that were ready to be constructed by changing
the availability of a state's gpportionment from four to two years. If the fundswere not used, they could be
redllocated to states with projectsready to go. The Act withdrew authority to replace one Interstate route
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with another. 1t placed a deadline of September 30, 1983, on substituting public trangportation or other
highway projectsfor withdrawn Intersate routes. Thefedera sharefor both highway and trangit subgtitute
projectswasincreased to 85 percent. The act required that environmenta impact statementsfor Interstate
projects be submitted by September 30, 1983, and that they be under contract or construction by

September 30, 1986, if sufficient federd fundswere avallable. If the deadlineswere not met, the Interstate
route or substitute project wasto be eliminated.

The act dso raised the federa sharefor non-Interstate highwaysfrom 70to 75 percent. It further increased
the alowable amount of funds that could be transferred among federa-aid systemsto 50 percent. The
eligibility of federa funds for carpools and vanpools was made permanent. The amount of $20 million
annualy for fiscd years 1979 through 1982 was authorized for bicycle projects. The act substantialy
increased the funding for bridge replacement and rehabilitation to $1 billion annualy.

Title 111, the Federd Public Transportation Act of 1978, expanded the Section 5 Formula Grant program.
Thebasic program of operating and capital asssance wasretained with the same population and population
densty formula at higher authorization levels. A “second tier" program was authorized with the same
project digibility and gpportionment formula. However, thefundswereto beinitidly split so that 85 percent
went to urbanized areas over 750,000 in population and the remaining 15 percent to smaler areas. A third
tier was established for routine purchases of buses and rdated facilities and equipment. A new fourth tier
replaced the Section 17 and 18 commuter rail programs. The funds could be used for commuter rail or rall
trangt capita or operating expenses. The funds were apportioned two-thirds based on commuter rail
vehicle miles and route miles and one-third on ral trangt route miles.

Theact changed theavallability of fundsfor trangt fromtwotofour years. It formalized the*|etter of intent”
process whereby thefederd government committed fundsfor atrangt project in the Section 3 Discretionary
Grant program. Public hearings were required for al genera increasesin fares or substantia changesin
service. A amal formulagrant program for non-urbanized areas (Section 18) was established for capital
and operating assstance. Apportioned on non-urbanized area population, it authorized an 80 percent
federa share for capita projects and 50 percent for operating assstance. The act dso established an
intercity bus termina development program, intercity bus service operating subsidy program, and human
resources program for urban trangt systems.

The urban trangportation planning requirement was changed in anidenticd fashion in the highway and trangt
titles. Energy conservation wasincluded asanew god in the planning process and dternative trangportation
system management strategiesto make more efficient use of exigting facilitieswere required to be eva uated.
The designation of metropolitan plaming organizations was to be by agreement among genera purpose
units of loca government and in cooperation the governors. Within one year after enactment, loca

government representing at least 75 percent of dl loca governmental units and at least 90 percent of the
population inthe areamay redesignate the M PO in cooperation with the governor. For thetrandt program,
it wasfurther required that plans and programs encourage to the maximum extent feasible the participation
of private enterprise. Funding for trangit planning grantswas set at 5.5 percent of Section 3 gppropriations.
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A “Buy America' provison wasincluded to gpply to al contracts over $500,000. The provision could be
waived if: its gpplication wasincons stent withthe publicinterest; domestic supplieswere not available or of
unsatisfactory quality; or if the use of domestic products would increase the cost by over 10 percent.

Quick Response Urban Travel Forecasting Techniques

Most urban travel forecasting techniqueswere devel oped to eva uate regiona transportation systemsand to
produce traffic volumes for the design of facilities. These procedures were geared to long range planning
sudiesthat oftentook severa yearsto carry out and had extensive datarequirements. Urban transportation
planning, however, was trangtioning to a shorter term time horizon and issues were refocusing on low
capital improvements and environmenta impacts. In light of these trends, there was a need for smplified
andyticd proceduresthat were easy to understand, relatively inexpensive and lesstime consuming to apply,
and respongive to the policy issues of the day (Sousdau, et.d., 1978a).

Toaddressthisissue, the National Cooperative Highway Research Program (NCHRP) launched aresearch
project on quick response urban travel forecasting techniques (Sousdau, et.a., 1978b). The study found
that no existing travel estimation technique was adeguate to respond to the many new policy issues being
faced by decison makers.

Tofill the gap, the project developed a sat of manua urban travel estimation techniques based upon the
four-step conventiona urban travel forecasting process. The techniques covered trip generation, trip
distribution, mode choice, auto occupancy, time-of-day distribution, traffic assgnment, capacity andysis,
and development density/highway spacing relationships. The gpproach minimized the need for data by
supplying tables and graphs that could use “default” vaues to subgtitute for locd information. A User's
Guide was produced as part of the project which alowed the estimation of travel demand using charts,
tables and nomographs (Sousdau, et.d., 1978c).

Theorigina Quick Response System (QRS) was principaly used for planning problemsthat weretoo smdl
to warrant use of thefull regiond scale urban travel forecasting procedures. To increase the usefulnessand
applicability of QRS, a microcomputer verson was developed (COMSIS Corp., 1984). The
microcomputer programs contained dl of thefunctionsoriginally developed in manual form and an additiond
mode choice estimation technique.

The microcomputer version of QRS increased the size of the trangportation planning that could be analyzed.

But, the andys's became disproportionately more difficult to handle as the Sze of the analysis area
increased. A more sophisticated version of QRS was developed to expand its utility. The new QRS I
departed from QRS by requiring that transportation networks be drawn and analyzed as part of the
andyticd process. Consequently, QRS could be used for routine ca culations of the manud techniquesas
QRS dlowed, as well as perform detailed andyses comparable to those that could be performed with
conventiond urban travel forecasting procedures (Horowitz, 1989).

QRSII becamewidey used for sketch planning, smal areaanalysis, and in anumber of instances was used
as replacement for the conventiona urban travel forecasting process using UTPS.
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National Energy Act of 1978

In 1979 Iran cut off crude oil shipments to Western nations causing shortages of oil products, especialy
gasoline, and priceincreases. Mot of theregulationsimplemented in 1973 and 1974 were till in effect and
basicaly unchanged. (Diesd fud priceshad been deregulated in 1976). During theintervening years, other
legidation had been passed to stimulate oil production and foster conservation (Schueftan and Ellis, 1981).
The Department of Energy Organization Act of 1977 brought together most federal energy functions under
asingle cabinet level department.

In October 1978 the Congress passed the National Energy Act which was composed of five bills. The
Nationa Energy Conservation Policy Act of 1978 extended two State energy conservation programsthat
required statesto undertake specific conservation actionsincluding the promotion of carpoolsand vanpooals.
The Powerplant and Industria Fud Use Act of 1978 required Federa agenciesto conserve naturd gasand
petroleum in programs which they administered (U.S. Dept. of Energy, 1978). To implement Section
403(b) of the act, President Carter sgned Executive Order 12185 in December 1979 extending existing
efforts to promote energy conservation through federa-aid programs.

The DOT issued find regulaionsin August 1980 in compliance with the Executive Order. Theseregulaions
required that al phases of transportation projects from planning to construction and operations be
conducted in a manner that conserves fuel. It incorporated energy conservation as agod into the urban
trangportation planning process and required an andysisof aternative TSM improvementsto reduce energy
consumption (U.S. Dept. of Trangportation, 1980c).

Other actions affected urban transportation and planning. President Carter Signed an Executive Order in
April 1979 that began the phased decontrol of petroleum prices. By September 30, 1981, petroleum
prices were to be determined by the free market. This process was accelerated by President Reagan
through an Executive Order in January 1981 which immediately terminated al price and dlocation controls
(Cabot Consulting Group, 1982).

The Emergency Energy Conservation Act of 1979, which was signed in November 1979, required the
President to establish nationd and state conservation targets. States were to submit state emergency
conservation plansthat would meet thetargets. The act expired in July 1983 without targets being set nor
plans prepared. However, many states became active in contingency planning for apotentid future energy
emergency (Cabot Consulting Group, 1982).

Energy conservation had become integrated into the urban trangportation planning process as a result of
federd and Sate legidation and regulation. It gave further impetus to reducing the use of automobilesand
for emphasis on trangportation system management. Energy contingency planning became morewidespread
by planning organizations, trangt authorities and highway departments.

Council on Environmental Quality's Regulations

88



The Council on Environmentd Qudity (CEQ) issued fina regulations on November 29, 1978, establishing
uniform proceduresfor implementing the procedurd provisonsof the Nationa Environmenta Policy Act of
1969. They appliedtodl federd agenciesand took effect on duly 30, 1979. They wereissued becausethe
1973 CEQ Guiddinesfor preparing environmenta impact statements (EI Ss) were not viewed consistently
by dl agenciesleading to differencesin interpretations (Council on Environmenta Quadity, 1978).

The regulations embodied severa new concepts designed to make the EIS more useful to decisonmakers
and the public, and to reduce paperwork and delays. Firgt, the regulations created a* scoping” processto
provide for the early identification of sgnificant impacts and issues. It aso provided for dlocating
responsibility for the EIS among the lead agency and cooperating agencies. The scoping processwasto be
integrated with other planning activities (Council on Environmenta Quality, 1978).

Second, the regulations permitted “tiering” of the EIS process. This provided thet environmenta anayses
completed a a broad scale (for example, region) need not be duplicated for Ste-specific projects; the
broader andyses could be summarized and incorporated by reference. The purpose of “tiering” was to
eiminate repetition and alow discusson of issues a the appropriate level of detall (Council on
Environmenta Qudity, 1978).

Third, in addition to the previoudy required EIS, which discussed the aternatives being consdered, a
“record of decison” document wasrequired. It hadtoidentify the“environmentdly preferable’ dterndive,
the other dternatives consdered, and the factors used in reaching the decison. Until this document was
issued, no action could be taken on an dternative that would adversely effect the environment or limit the
choice of dternatives (Council on Environmenta Qudity, 1978).

Theregulations generdly sought to reduce the paperwork in the EI'S process by such techniques aslimiting
the length of the document to 150 pages (300 in complex Stuations), specifying a standard format,
emphasizing that the processfocuson red adternatives, allowing incorporation of materia by reference, and
by usng summariesfor circulaion instead of theentire EIS. Agencieswere encouraged to set timelimitson
the process and to integrate other statutory and andyss requirements into a single process.

In October 1980 the FHWA and UMTA published supplementd implementing procedures. They
edablished a Sngle st of environmenta procedures for highway and urban trangit projects. They dso
integrated the UMTA's proceduresfor dternatives andysis under itsmgor investment policy with the new
ElSprocedures. This permitted the preparation of asingledraft El S/dternativesandyssdocument. These
regulationswere animportant step toward integrating highway and trangit planning and reducing duplicative
documentation (U.S. Dept. of Transportation, 1980b).

BART Impact Program
The San Francisco Bay Area Rapid Transt (BART) system wasthe first regiond rail trandt sysem to be

built in the U.S. snce World War 11. It provided a unique opportunity for studying the impacts of such a
system on the urban environment. The BART Impact Program was organized to eva uate the effects of
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BART on the economy, environment, and people of theBay Area. It beganin 1972 with thestart of BART
system operation and lasted Six years.

The study addressed abroad range of potentid rail transt impacts, including impacts on the transportation
system and travel behavior, land use and urban devel opment, the environment, public policy, the regiona
economy, and socid inditutions and lifestyles. The incidence of theseimpacts on population groups, loca
areas, and economic sectors was aso measured and analyzed (M etropolitan Transportation Commission,
19793, 1979b).

The BART system included 71 miles of track with 34 gtations of which 23 had parking lots. (Figure 14)
The four lines had gtations spaced one-third to one-hdf mile gpart in the cities of San Francisco and
Oakland, and two to four miles gpart in the suburbs. 1N 1975 BART served apopulation of about 1 million
persons residing in three counties.  Fares range from $ .25 to $1.45, with discounts for the ederly,
handicapped, and children. BART cogt $1.6 hillion to build of which 80 percent was localy funded
(Metropolitan Transportation Commission, 1979, 1979b).

The program produced a cong derable amount of information on theimpacts of BART and, by implication
the impacts of rail systems on urban aress. Its mgor findings included:

* BART provided asgnificant increasein the capacities of themgor regiond travel corridors, particularly
gpproaching the cities of San Francisco and Oakland. However, it had not provided a long-term
solution for traffic congestion because the additiona capacity had been filled by new trips that had
previoudy been deterred by traffic congestion. 1t most effectively served suburbanites commuting to
work in San Francisco.

* BART had been integrated into the Bay Areawith aminimum of environmental and socid disruption
because of its careful planning and design.

* Todae, BART had not had a mgor impact on Bay Arealand use. Some land use changes were
evident where BART providestrave time advantages, where communities had acted to support and
enhance the system's impacts through zoning and development plans, and where market demand for
new devel opment was strong, asin downtown San Francisco. [t waslikely that many potentia impacts
had not yet had time to develop.

» The$1.2hillionexpendedinthe Bay Areafor BART congtruction generated loca expenditurestotaing
$3.1 billion during a twelve-year period. However, over the long term, BART had not induced
economic growth in the Bay Areg; that is, the system had not measurably enhanced the competitive
advantage of the region in relation to other metropolitan areas in the country (Metropolitan
Trangportation Commission, 1979a, 1979b).
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Figure 14

An important implication of the BART Impact Program's findings was that by itsdlf rail trangt could be
expected to have only a limited impact on the various aspects of the urban environment. Existing locd
conditions and the enactment of supportive policies were more important in determining the influence of a
ral sysem on an urban area. For example, neither BART nor any other smilar rail sysem was likely to
cause high dengity residential devel opment nor discourage urban sprawl in an established urban areaunless
strong regiondly coordinated land use controls were implemented.

Partly asaresult of the BART experience, the Urban Mass Transportation Administration beganto require

locdlities building or planning to build new rail lines with federd assistance to commit themsdlvesto a
program of loca supportive actions to enhance the project's cost effectiveness and patronage.
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I nternational Conferences on Behavioral Travel Demand

The Williamsburg Urban Travel Forecasting Conference gave widespread recognition to disaggregate
behaviora demand models. The momentum crested by this conference caused an upsurgein research in
behaviord travel demand. The research was so extensive and widespread that the need arose for better
interchange of ideas and developments.

Tofill thisvoid, the Trangportation Research Board Committee on Traveler Behavior and Vaues began
organizing aseriesof Internationa Conferences on Behaviord Travel Demand. Later, theorganizing role
was performed by the International Association for Travel Behavior which was established in April, 1985.
The conferences brought together those involved in travel demand research from many countries. Thefirst
one occured in South Berwick, Maine in 1973 (Stopher and Meyburg, 1974). Later conferences were
held in Asheville, North Caroling, in 1975 (Stopher and Meyburg, 1976); Mebourne, Audrdia, in 1977
(Hensher and Stopher, 1979); Grainau, Germany, in 1979 (Stopher, Meyburg and Brog, 1981); Easton,
Maryland, in 1982 (Trangportation Research Board, 1984b); Noordwijk, The Netherlands, in 1985 (Dutch
Minigtry, 1986); Aix- En-Provence, France, in 1987 (Internationd Association for Travel Behavior, 1989);
Quebec, Canadain 1991 (Stopher and Lee-Gossdin, 1996);.and, Santiago, Chile in 1994.

The proceedings of these conferences provide acomprehens ve documentation of the progressin behaviora
travel demand research and the important issues concerning the research community. The subject areas
expanded from the development of multinomia logit modds and attitudind methods to encompass
noncompensatory modes, trip chaining, life-cycle and adaptation, activity-based andysis, and new
approaches to data collection for travel behavior research (Kitamura, 1987).

Table 6 shows the workshop themes for the first Sx conferences. Disaggregate choice analyses and
attitudina methodswererecurring themesat al of the conferences and werethe main threads connecting the
conferences. Their subthemes were also sdlected as workshop topics including aggregation iSsues,

noncompensatory models, market segmentation, disaggregate trip distribution models, errors and
uncertainty, and transferability. Various planning applications were addressed at the 1982 Easton

conference. Thethemesof longitudina andysisand stated preference methodswereintroduced at the 1985
Noordwijk conference (Kitamura, 1987).
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Research recommendations from the conferences often served as the agenda for further work in the
following years. Thefocusof these discuss onswasto gain abetter understanding of travel behavior andto
develop travel demand models with stronger theoretica bases. Using this gpproach, travel forecasting
would become more sengitive to relevant policy issues, require lessdatato estimate, and beless costly and
time-consuming to use.

Gresat Sridesweremadein achieving theseends. But in doing so, aclass of modelswas produced that was
subgtantialy different from conventiond forecagting techniques. As a result, progress in diffusing these
techniquesinto practicewasdow. Thisgap in progress between application and research then becamethe
magor issue of concerninthefield of travel forecasting. Thisissuewasthefocus of the 1982 conferencein
Easton (Trangportation Research Board, 1984b).

National Ridesharing Demonstration Program
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The oil embargo of 1973-1974 spurred government efforts to encourage commuter ridesharing.
Ridesharing was considered to be a highly desirable gpproach to reducing drive done commuting, and
thereby reducing congestion, air pollution, and energy consumption. Moreover, ridesharing could be
expanded at little or no cost in comparison to constructing or expanding highway facilities.

With the passage of the Emergency Highway Conservation Act of 1974, which authorized the use of
Federal-aid highway funds for carpool demondtrations, the Federa government actively promoted and
supported the development of ridesharing (U.S. Dept. of Transportation, 1980d). From 1974 and 1977,
FHWA funded 106 carpool demonstration projects in 34 states and 96 urbanizes areas at atota cost of
$16.2 million with the vast mgjority having a Federal matching share of 90 percent (Wagner, 1978).

The Department of Energy Organization Act of 1977 transferred to DOT respongbilitiesfor trangportation
energy conservation programs and ridesharing education. Partly, as aresult of these new responsihilities,
DOT set a god to increase ridesharing by 5 percent. To accomplish this goa, DOT established the
Nationa Ridesharing Demongtration Programin March, 1979. Thetwo-year nationd program congsted of
four mgor dements. a nationd competition to simulate innovative and comprehensive approaches to
ridesharing; an evauation of those projects; technica assstance and training; and an expanded public
information campaign (U.S. Dept. of Transportation, 1980d).

The Nationd Ridesharing Demonstration Program funded projects at

17 sitesfor $3.5 million. Demongtration dementsincluded employer based marketing, park-and-ridelots,
vanpools, regional marketing, shuttle bus service, flextime, and legidativeinitiatives. An evauation of these
projectsfound the primary market for ridesharing to be multi-worker householdswith onecar living far from
thework ste. Between 2% and 5% of the carpoolers surveyed indicated that the program affected their
decison to form or maintain a carpool. Most commuter carpools were found to consst of informe
arrangements between household members or fellow workers. The proportion of employees ridesharing
and thesize of carpoolswerefound toincreasewith firm size. Hextime arrangementsdid not seem to affect
ridesharing (Booth and Waksman, 1985).

Ridesharing continued to beamgjor dternaiveto driving done. Gradudly, it becameintegrated with other
measures into more comprehensive congestion relief programs.

Urban Initiatives Program

The National Mass Transportation Assstance Act of 1974 authorized the use of federd funds for joint
development purposesthrough the Y oung Amendment. The'Y oung Amendment allowed local agenciesto
use federa funds to improve those facilities within the zone affected by the construction and operation of
masstrangt improvements that were needed to be compatible with land- use development. Assistancewas
available for establishing public or quas-public corridor development corporations to accomplish this
(Gortmaker, 1980).
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The Urban Initiatives program, however, was not implemented until it was authorized in Section 3(8)(1)(D)
of the Surface Trangportation Assistance Act of 1978. Thissection of the Act authorized federd grantsfor
land acquistion and the provison of utilities on land that was physcaly or functionaly related to trangt
facilities for the purpose of stimulating economic development.

The Urban Initiatives program was one e ement of the DOT effort to implement President Carter's Urban
Policy. Theguiddinesfor the program wereissued in April 1979 (U.S. Dept. of Transportation, 19799).
The program alowed expendituresfor preconstruction activities (e.g., desgn and engineering Sudies, land
acquistion and write-down, and real estate packaging) and items that connect transportation with land
developments (e.g., pedestrian connections, parking and street furniture). Preference was to be given to
projects that demonstrated that they advanced Urban Policy objectives.

During the three years of the program, 47 projects were funded in 43 urban areas. They integrated
transportation projects with economic development activities. Many of these projectsweretranst malsor
intermodd terminds. The program extended the traditiond funding beyond direct trangit projectsto the
related development tied to trangit service (Rice Center, 1981).

The practice of setting aside federa fundsfor Urban Initiatives projects was discontinued in March 1981.
However, these types of activities continued to be digible for funding under the regular trangit programs.

Section 504 Regulations on Accessibility for the Handicapped

Section 504 of the Rehabiilitation Act of 1973 provided that no person who isotherwise qudified should be
discriminated againgt due to handicap in any program or activity receiving federa financid assstance. In
1976 the UMTA issued regulations that required “specid efforts’ in planning public mass transportation
facilitiesthat can be utilized by ederly and handicapped persons. It dso required that new transit vehicles
and facilities be accessible to handicapped. Handicapped groups thought the regulationswere too vague
and difficult to enforce (U.S. Dept. of Transportation, 1976¢).

More stringent regulations were published in May 1979. They required dl existing busand rail systemsto
becomefully accessible to handicapped personswithin threeyears. Thisincluded fifty percent of the buses
in fixed route service to be accessble to whedlchair users. For extraordinarily expensvefacilities, thetime
limit could be extended to 10 yearsfor busfacilities, to 30 yearsfor rail facilities, andto 5 yearsfor rail cars.
Steady progressto achieve bility wasrequired. New facilities and equipment were ill required to
be accessble to receive federal assistance (U.S. Dept. of Transportation, 1979f).

Trangt authorities complained that the requirementswerefar too costly and sued the DOT for exceeding its
authority. TheU.S. Court of Appealsinadecisionin 1981 said that the 1979 regulations went beyond the
DOT'sauthority under Section 504. Following the decision, theDOT issued regulationson aninterim basis
and indicated that there would be new rulemaking leading to afind rule. The interim regulations required
applicantsto certify that “specia efforts' were being made to provide transportation that was accessible to
handicapped persons (U.S. Dept. of Transportation, 1981a).
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Section 317(c) of the Surface Trangportation Assstance Act of 1982 required the DOT to publish a
proposed rule that would (1) include minimum criteria for the provison of transportation services to
handicapped and dderly individuds, (2) a public participation mechanism, and (3) procedures for the
UMTA to monitor trangit authorities performance. A NPRM wasissued in September, 1983, (U.S. Dept.
of Trangportation, 1983f), and find regulationsin May, 1986 (U.S. Dept. of Transportation, 1986b).

The 1986 regulations established sx service criteriathat gpplied to urban mass trangportation for persons
with disabilities (1) anyone who is physicaly unable to use the bus system for the genera public must be
treated asdigiblefor the sarvice; (2) the service must operate during the same daysand hoursasthe generd

sarvice, (3) the service must operate in the same geographic areg; (4) fares for trips on the two services
must be comparable; (5) service must be provided within 24 hours of arequest; and, (6) restrictions or
priorities for service may not be imposed based on trip purpose. The regulations did not require existing,
inaccessiblerall systemsto be made accessible.

The amount of money trangit authoritieswere required to spend in the service was limited to three percent of
thelr operating expenditures to avoid undue financia burden on them. Trangt authorities were given one
year to plan the servicesand up to Six yearsto phasethemin. The planning processwasrequiredtoinvolve
disabled and other interested persons.

DOT's Section 504 regulations had long been controversd. The DOT was faced with the difficult job of
accommodating both the concerns of the handicapped community for adequate public transportation and
the concerns of trangt authorities and local governments for avoiding cogtly or rigid requirements. This
rulemaking processwas of themost complex and protracted in urban transportation. 1t engendered afierce
debate between those who fdlt that handicapped persons should have the right to be mainstreamed into
society, and those who believed that there were more cost-effective means of providing transportation for
those persons using paratrangit-type services.

National Transportation Policy Study Commission

The Nationa Transportation Policy Study Commission was created by the Federd- Aid Highway Act of
1976 to study the transportation needs through the year 2000, and the resources, requirements, and policies
to meet those needs. The Commisson was composed of nineteen members, six Senators, SX
Representatives, and seven public members appointed by the President.

The Commission and its technica staff completed more than two years of analys's, consultant studies, and
public hearings, and published its find reports, National Transportation Policies Through The Year
2000, and the Executive Summary in June of 1979 (National Transportation Policy Study Commisson,
1979a and 1979b).

The report concluded that the existing level of investment was insufficient to meet growing trangportation

needs, and that acapital investment of over $4 trillion wasrequired for the 15-year period 1976 to 2000. It
further concluded that government overregulation was inhibiting capita invesment, and that the maze of
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federd agencies, congressond committees and conflicting policies were driving up costs and retarding
innovation.

The report contained over 80 specific recommendations, reflecting severd themes

1. Nationd trangportation policy should be uniform acrass modes,

2. Federd involvement should be substantialy reduced (greater reliance on the private sector and
State and loca government);

3. Federd actions should be subjected to economic analysis of benefits and costs,

4. The use of the trangportation system to pursue non-transportation gods should be done in a
cost- effective manner;

5. Trangportation research and safety required federa involvement and financid assstance;

6. Users and those who benefit from federa actions should pay.

The Nationa Transportation Policy Study Commisson was unique because of the extent of Congressiona
involvement. Congress crested the Commission, saffed it, chaired it with itsown members, and determined
the policy conclusons (AllenSchult and Hazard, 1982).

Aspen Conference on Future Urban Transportation

As the decade drew to a close, the assault on the automobile never seemed so widespread. Energy
conservation and environmentd protection were nationa priorities. Fiscal resourceswere constrained and
cost-effectivenesswasthemgor criterion in urban trangportation evaluations. Reveraing centrd city decline
was emerging as akey concern. And mobility for the trangportation disadvantaged still required attention
(Hasl, 1982). What wasthefuturefor urban persond mobility inthe United States? Had the dominance
of the automobile in the U.S. economy and society peaked?

To address these issues, the Trangportation Planning Divison d the American Planning Associaion
gponsored the Aspen Conference on Future Urban Transportation in June 1979. The conference was
supported and attended by representatives of both the public and private sector. The conferees could not
reach a consensus on an image of the future but agreed on a range of factors that would be influentid.
Incrementa planning was seen asthe only feasible and desirable gpproach to the future (American Planning
Association, 1979).

The conferees did conclude that there are*...no panacess; no substantia increasesin mobility dueto new
techniques...no quick or cheap energy solutions, and none without mgjor environmenta risksand codts...no
promise of breakthrough in environmenta technol ogy...no magjor solutionsthrough chengesinliving pettens
or economic structure...no Smple mechanism for restructuring urban form so as to reduce urban travel...”

(American Planning Association, 1979). The conferees did make certain general recommendations for
approaches to energy, mobility and bility, environmentad, socid, safety and economicissues. They
concluded that, at least for the baance of this century, the automohbilewould continueto bethe principa and
preferred mode of urban transportation for the mgority of the American people. Public transportation
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would becomeincreasingly important in supplying mohility. Both would requireincreased public investment
from dl levels of government (American Planning Associion, 1979).
Highway Performance Monitoring System

During the mid-1970s, the FHWA shifted its gpproach to the biennia reporting of highway needs as
required by Senate Joint Resolution 81 (P.L. 89-139). The earlier reports on highway needs contained
estimates of the 20-year costs to remove al highway deficiencies throughout the nation (U.S. Congress,
1972b and 1972c). But, it had become apparent that, as highway travel and needs grew and nationa
priorities changed, there would be insufficient funds to remove dl highway deficiencies in the foreseesble
future. Later reports, therefore, introduced the idea that “performance”’ could be used to measure the
effectiveness of past highway invesments and to analyze future invesment dternatives (U.S. Congress,
1975).

To obtain continuous information on the performance of the nationd highway sysem, FHWA, in
cooperation with the States, devel oped the Highway Performance Monitoring System (HPMYS). Thefirst
use of this system was in the 1976 National Highway Inventory and Performance Study (U.S. Dept. of
Transportation, 1975e). Data was collected on the highway system by functiona class according to the
functiond redlignment of Federd-aid systemsthat wasrequired by the Federa- Aid Highway Act of 1973to
be accomplished by June 30, 1976.

FHWA collected HPM S data annuadly from the States on a sample of highway sections. In sdecting the
sample, the highway system was firgt dratified into urbanized area, smdl urban and rura categories.

Urbanized area data could be reported either individualy or combined for an entire State. Within each
category, highway sectionswere divided by functiond class and traffic volume group using average annud

daily traffic. A sampling rate was determined for each group of highway sections, with higher sasmpling rates
for the higher functiondly dassfied highway sections. For each sampled highway section, detailed

information was collected on such itemsas: length, functiond classfication, geometric characteridtics, traffic
and capacity, pavement type and condition, structures, traffic sgnals, and parking (U.S. Dept. of
Transportation, 1984e).

Thefirst national highway needs report to use the HPM S data to describe the conditions and performance
of the nation's highways was submitted to the Congressin 1981 (U.S. Congress, 1981). It showed the
deterioration in highway system performance and risng congestion.  Subsequent nationa highway needs
reports used the HPM S data to monitor the changing performance of highway system (U.S. Congress,
1989).

The Federd Highway Administration aso devel oped an andyticad methodol ogy that used theHPM Sdatato
test nationd highway policy dternaives. Using this methodology, FHWA forecasted future highway

investment requirements under various assumptions such as different highway travel growth rates, various
highway conditions and performance levels and, the diversion of highway perk period trave to transi,

dternativeroutes and off pesk periods (U.S. Congress, 1989). In addition, theandytical methodology was
adapted so that the States could perform the same types of andyses on the HPM S datafor their individua

data as was performed on the nationa data (U.S. Dept. of Transportation, 1987d).
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Sincethe HPM Swasthe only comprehensive and continuous source of highway performance datathat was
availableat the nationa and Statelevd, it was a so used to monitor the growth in urban highway congestion.
(Lindley, 1987 and 1989; Lomax, et. d., 1988; Hanksand Lomax, 1989). Figure 15 showsthe changein
the congestion index by population dengity quartiles. (Shrank, Turner and Lomax, 1993)

Figure 15
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CHAPTER 10 — DECENTRALIZATION OF DECISIONMAKING

Through the decade of the 1970sthere was asharp increase in the range and complexity of issuesrequired
to be addressed in the urban transportation planning process. The combination of requirements and
regulations had become burdensome and counter-productive. Organizations and techniques seemed unable
to adapt with sufficient speed. It wasbecoming impossibleto andyzeadl of the tradeoffsthat were required.
This problem was not confined to urban trangportation but to most activitieswhere the federa government
wasinvolved. It ushered in anew mood in the nation to decentraize control and authority, and to reduce
federd intrusion into loca decisonmaking (Weiner, 1983).

President Reagan's Memorandum on Regulations

On January 29, 1981, President Reagan sent amemorandum to al major domestic agencies to postpone
the implementation of dl regulations thet were to take effect within the coming 60 days (Reagan, 1981D).
Thiswasto provide time for the newly appointed Task Force on Regulatory Relief to develop regulatory
review procedures.

The Executive Order 12291 on Federal Regulation wasissued on February 17, 1981 (Reagan, 1981a). It
edtablished procedures for reviewing exigting regulaions and evauating new ones. It required that a
regulation have greater benefits to society than costs and that the gpproach used must maximize those
benefits. All regulatory actionswere to be based on aregulatory impact andysisthat assessed the benefits
and costs.

The order set in motion amgor effort at the federd leve to diminate and Smplify regulations and limit the
issuance of new regulations. The impact on federd agencies was quickly felt.

Conferences on Goods Transportation in Urban Areas

The movement of goods in urban areas continued to be an important issue for planners, researchers and
decisonmakers after the Conference on Urban Commodity Flow in December 1970 had concluded that
goods movement needed more emphasis in the urban transportation planning process. Consderable
progress was made in the ensuing years in gaining a better understanding of goods movement issues and
problems, and in development of courses of action to lead to their resolution.

Tofacilitate an exchange of experiencesand ideas among those concerned about urban goods movement, a
series of conferences sponsored by the Engineering Foundation was held under the title of Goods
Trangportation in Urban Areas. in August 1973 at South Berwick, Maine (Fisher, 1974); in September
1975 at Santa Barbara, Cdifornia (Fisher, 1976); in December 1977 at Sea Idand, Georgia (Fisher,
1978); and, in June 1981 at Easton, Maryland (Fisher and Meyburg, 1982).

The conferences highlighted the progress that had been made in identifying problems and andyss

techniques, and discussed changes in inditutiond arrangements, regulations, and physica facilities to
improve the movement of goods. Ye, even after dl of this work, most urban trangportation planning
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processes gave little attention to the movement of goods. There Hill was no generdly accepted
methodology for urban goods movement planning; no urban areas had collected the necessary data to
andyze commodity (as opposed the vehicle) flows; and aconsensus had not been reached on the dataitems
to collect. Attempts at system-level goods movement model s and demand forecasting techniques had not
been successful (Hedges, 1985).

The fourth conference on goods transportation occurred at a time when the pace of deregulation was
increasing. In thisderegulated environment, barriersto entry were being removed, limitations on ratesand
rate structures reduced and the role of the public sector lessened. The emphasis shifted to transportation
system management gpproaches that sought to make more efficient use of existing facilities and equipment.
These grategieshad short implementation periods, addressed specific site problems, could becarried out in
an incrementa manner and did not require extensve indtitutiona coordination. Such gpproaches were
gopropriate for the deregul ated environment that was emerging in which there was only limited interaction
between the public and private sectors.

There remained after these conferences the need for a better understanding of the issues, more complete
measurement of the phenomena, more thorough documentation of the accomplishments and wider

dissemination of theinformation. The creation of effective cooperation among those concerned about goods
movement problem, particularly the public and private sectors, was gill being caled for to improve the
productivity of goods movement in urban areas (Fisher and Meyburg, 1982).

Airlie House Conference on Urban Transportation Planning in the 1980s

Concern had been growing in the planning community about thefuture of urban trangportation planning. On
the one hand planning requirements had become more complex, new planning techniques had not found
their way into practice, and future changesin socid, demographic, energy, environmenta, and technologica
factors were unclear. On the other hand, fiscal congtraints were tight and the federd government was
shifting the burden of decisonmaking to state and local governments and the private sector. The future of
planning was in doulbt.

To addressthese concerns, aconference was held at Airlie House, in Virginia, on November 9-12, 1981,
on Urban Trangportation Planning in the 1980s. The conference reaffirmed the need for systematic urban
trangportation planning, especidly to maximize the effectiveness of limited public funds. But the planning
process needed to be adjusted to the nature and scope of an area's problems. It might not bethe samefor
growing and for declining areas, nor for corridor- and for regiond-leve problems(Transportation Research
Board, 1982b).

The conferees dso concluded that the federa government had been overly restrictive in its regulations,
meaking the planning process costly, time-consuming, and difficult to administer. 1t was concluded that the
regulations should be streamt-lined, Specifying god sto be achieved and leaving the decis onson how to meet
them to the states and local governments. The conferees called for arecognition of the need for different
levelsof 3C planning by urbanized areas of variousszes. Additionaly, greater flexibility inthe requirements
for MPOswas recommended, with more responsibility given to the agenciesthat implement transportation
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projects, and finally, lessfrequent federd certification was recommended (Transportation Research Board,
1982b).

I ncreased attention to system management and fiscal issueswas needed, but long-range planning needed to
aso identify shiftsin the mgor longer-term trends that would affect the future of urban aress. Thisstrategic
planning process should be flexible to fit local concerns (Transportation Research Board, 1982b).

The conference recommendations reflected the new mood that the federa government had over regulated
and was too specific in its requirements. The planning process was straining under this burden, finding it
difficult to plan to meet local needs. The burden had to be lifted for the planning processto be vigble.

Federal-Aid Highway Act of 1981

The Federal-Aid Highway Act of 1981 established early completion and preservation of the Interstate
system as the highest priority highway program. To ensure early completion, the act reduced the cost to
complete the system by nearly $14 billion, from $53 billion to $39 hillion, by limiting digible construction
items to those that provided a minimum level of acceptable service. Thisincluded: full access control; a
pavement design to accommodate twenty year forecasted travel; meeting essentid environmenta
requirements, amaximum design of Sx lanesin areas under 400,000 in population and eight lanesin larger
aress, and, any high occupancy lanes previoudy approved in the 1981 Interstate Cost Estimate (ICE).

The act expanded the Interstate resurfacing, restoration and rehabilitation (3R) program by added
recongtruction as an digible category. Thisnew category of the new 4R program included the addition of
travel lanes, condruction and recondruction of interchanges, and the acquisdtion of right of way.
Congtruction itemsthat wereremoved from the I nterstate consiruction program weredigiblefor 4R funding.

The federa share was increased from 75 percent under the 3R program to 90 percent under the 4R
program. Fundswereto beallocated to states based 55 percent on Interstate lane milesand 45 percent on
vehide milesof travel. Every sate with Interstate mileage had to receive aminimum of %2 of 1 percent of
the funds for the program.

This act marked a shift in focus in the federa highway program toward findly completing the Intersate
system and moving ahead with rehabilitating it.

E.O. 12372, Intergover nmental Review of Federal Programs

Office of Management and Budget's Circular A-95 (which replaced Bureau of the Budget Circular A-95)
had governed the consultation process on federd grant programswith state and loca governmentssinceits
issuance in July 1969. Although the A-95 process had served a ussful function in assuring
intergovernmental cooperation onfedera grant programs, there were concernsthat the process had become
too rigid and cumbersome and caused unnecessary paperwork. To respond to these concerns and to
delegate more responsibility and authority to state and local governments, the President signed Executive
Order 12372, “Intergovernmental Review of Federa Programs,” on July 14, 1982 (Reagan, 1982).
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The objectives of the Executive Order were to foger an intergovernmenta partnership and strengthen
federalism by relying on state and local processesfor intergovernmental coordination and review of federa
financid assstance and direct federd development. The Executive Order had severd purposes. Firg, it
dlowed dates, after consultation with locd officids, to establish their own processfor review and comment
on proposed federa financiad assstance and direct federd development. Second, it increased federd

responsivenessto state and locd officidshby requiring federd agendiesto* accommodate’ or “explan” when
congdering certain dateand locd views. Third, it dlowed statesto smplify, consolidate, or subdtitute state
plansfor federd planning requirements. Theorder dso revoked OMB Circular A-95, dthough regulations
implementing this Circular remained in affect until September 30, 1983.

There were three mgor ements that comprised the process under the Executive Order. These were:
edablishing a dtate process, the single point of contact, and the federal agency's “accommodate” or
“explain” response to sate and loca comments submitted in the form of arecommendation. First, astate
could choose which programs and activities are being included under that state processafter consultingwith
locd governments. The elements of the process were to be determined by the State. A state was not
required to establish a state process, however, if no process was established, the provisions of the
Executive Order did not apply. Exigting consultation requirements of other statutes or regulations would
continue in effect, incuding those of the Inter-governmental Cooperation Act of 1968 and the
Demongtration Cities and Metropolitan Development Act of 1966.

Second, asingle point of contact had to be designated by the state for dedling with the federal government.
The single point of contact was the only officid contact for state and local views to be sent to the federd
government and to receive the response.

Third, when a sngle point of contact transmitted a Sate process recommendation, the federd agency
receiving the recommendation had to ether: (1) accept the recommendation (* accommodate”); (2) reach a
mutua ly agreeable solution with the parties preparing the recommendation; or (3) providethesngle point of
contact with awritten explanation for not accepting the recommendation or reaching amutually agreegble
solution. If there was nonaccommodation, the Department was generdly required to wait 15 days after
sending an explanation of the nonaccommodation to the single point of contact before taking find action.

The regulationsimplementing Executive Order 12372 for transportation programs were published on June
24,1983 (U.S. Dept. of Trangportation, 1983a). They applied to dl federd-aid highway and urban public
trangportation programs.

W oods Hole Conference on Future Directions of Urban Public Transportation

The trangt industry was growing restless as the demands for and requirements on trangit services were
changing. Older citieswere concerned about rehabilitation while newer oneswere focused on expansion.
Future changes in the economic base, land use, energy and sociodemographic characteristics were
uncertain. The trangt industry was coming out of a period where federd priorities and requirements hed
changed too frequently. Trangt deficits had risen sharply over the previous decade and the federd
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government had declared that it planned to phase out operating subsidies. And many were calling for the
private sector to provide an increased share of trangit services because they were more efficient.

A diverse group of conferees met at the Woods Hole Study Center in Massachusetts, September 26- 29,
1982, to discuss Future Directions of Urban Public Transportation (Transportation Research Board,
19844a). The conference addressed therole of public transportation, present and future, the context within
which public transportation functioned, and strategies for the future. Attendees included leaders of the
trangit industry and government, academics, researchers, and consultants. Therewere wide differences of
opinion that had not disappeared when the conference concluded.

The conferees did agreethat, “ Strategic planning for public transportation should be conducted at both the
locd and nationd levels” The trangt industry should be more aggressive in working with developersand
locd governments in growing parts of metropolitan areas to capitdize on opportunities to integrate trangt
facilitiesinto mgor new developments. The industry needed to improve its relationship with highway and
public works agencies as well as state and locd decisonmakers. Financing trangt had become more
complex and difficult but had created new opportunities (Transportation Research Board, 19844).

The conferees cdled for reductions in federa requirements and avoidance of rgpid shiftsin policy in the
future. Thefederd government should have amore positivefederd urban policy and the UMTA should be
trangt's advocate within the federal government (Transportation Research Board, 1984a).

Agreement could not be reached on thefuturerole of urban trangt. Somefdt that thetrangt industry should
only concern itsdf with conventiond rail and bus systems. Others argued that trandt agencies should
broaden the range of services provided to include various forms of paratransit and ridesharing so asto
atract alarger share of thetravel market. Nevertheless, the conference was considered to be afirst small
dep in adrategic planning process for the trangt industry.

Easton Conference on Travel Analysis Methods for the 1980s

The Airlie House Conference on Urban Trangportation Planning in the 1980s highlighted the shifts in

planning that were occurring and were likely to continue (Transportation Research Board, 1982b). State
and locd governmentswould assume agreater role asthe federal government disengaged, financeswould
be tighter, system rehabilitation would become more important and traffic growth would be dower.

A conference was held at Easton, Maryland, in November 1982 to discuss how well travel anaysis
methods were adapted to the issues and problems of the 1980s. This Conference on Travel Andyss
Methods for the 1980s focused on defining the state of the art versus the state of practice, describing how
the methods have been and can be applied, and identifying gaps between art and practice that needed more
dissemination of current knowledge, research or development. The conference extended the discuss ons of
the Internationd Travel Demand Conferences but concentrated on the gpplication of travel andyssmethods
and on improving the interaction between researchers and practitioners (Transportation Research Board,
1984b).
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The conference reviewed the state of the art and practice and how they gpplied to the various leves of

planning. Therewere extensive discuss onson how cgpabletravel andysisprocedureswerein dedingwith
mgor trangportation issues and why they were not being extensively gpplied in practice (Transportation
Research Board, 1984b).

The confereesfound that in an era of scarce resources, sound anaysis of aternativeswould continueto be
important. Travel analyss methods that were currently available were suitable for issues that could be
foreseen in the 1980s. These disaggregate techniques, which had been devel oped during the 1970s, had
been tested in limited applications and were now ready for widescae use. Ther use in the andysis of

amdl-sca e projects, however, might not bejustified because of their complexity (Transportation Research
Board, 1984b).

It was clear, however, that new disaggregate travel andysis techniques were not being used extensively in
practice. The gap between research and practice waswider than it had ever been. The new mathemétical
techniquesand theoretica basesfrom econometricsand psychometrics had been difficult for practitionersto
learn. Moreover, the new techniques were not eesily integrated into conventiond planning practices.
Neither researchers nor practitioners had made the necessary effort to bridge the gap. Researchers had
been unwilling to package and disseminate the new travel anaysis methodsin aform usableto practitioners.

Practitioners had been unwilling to undergo retraining to be able to use these new techniques. Neither
group had subjected these methods to rigorous tests to determine how well they performed or for what
problems they were best suited (Transportation Research Board, 1984b).

The conferees concluded that the travel demand community should concentrate on transferring the new
travel andysismethodsinto practice. A wide-range of technology transfer approacheswassuggested. The
federal government and Transportation Research Board were recommended to lead in this endeavor
(Transportation Research Board, 1984b).

Surface Transportation Assistance Act of 1982

Through the decade of the 1970sthere was mounting evidence of deterioration in the nation's highway and
trangit infrastructure. Money during that period had been concentrated on building new capacity and the
trangtion to funding rehabilitation of the infrastructure had been dow. By the time the problem had been
faced, the cogst estimate to refurbish the highways, bridges, and transit systems had reached hundreds of
billions of dollars (Weiner, 1983).

The Surface Transportation Assistance Act of 1982 was passed to addressthisinfragtructure problem. The
act extended authorizationsfor the highway, safety, and trangit programs by four years, from 1983 to 1986
(U.S. Dept. of Transportation, 1983g). (Table 7) In addition, the act raised the highway user chargesby
five cents (in addition to the exigting four cents) agdlon on fud effective April 1, 1983. Other taxeswere
changed including a substantid increase in the truck user fees, which were changed from afixed rateto a
graduated rate by weight. Of therevenuesraised from thefive cent increasein user fees (about $5.5 billion
annudly), the equivaent of afour cent raisein fuel user chargeswasto increase highway programs, and the
remaining one cent was for trangit programs (Weiner, 1983).
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The additiona highway funds were for accderating completion of the Interstate highway system (to be
completed by 1991), anincreased 4R (Interstate resurfacing, restoration, rehabilitation, and reconstruction)
program, a substantialy expanded bridge replacement and rehabilitation program, and greater funding for
Primary, Secondary, and Interstate projects (Weiner, 1983).

The act authorized the adminigtration of highway planning and research (HP&R) funds asasingle fund and
made them available to the states for afour year period. A standard federal matching ratio for the HP& R
program was set at 85 percent. A 1Yz percent share of bridge funds was authorized for HP& R purposes.
Asaresult of thelarge expansion inthe congtruction program, theleve of funding increased substantidly for
the HP& R program and urban transportation planning (PL) purposes.

The act restructured federa urban transit programs. No new authorizations were made for the Section 5
formula grant program. Ingtead, anew formula grant program was created that alowed expenditures on
planning, capita and operating items. Substantid discretion was given to state and loca governmentsin
selecting projectsto befunded using formulagrantswith minima federd interference. However, therewere
limitations on the use of the funds for operating expenses. Theact provided for a digtribution of fundsinto
areas of different Szesby population; over one million, between one million and 200,000, under 200,000,
andrura. Within these population groups, the fundswereto be apportioned by severd formulasusing such
factors as population, dengty, vehicle miles and route miles (Weiner, 1983).

The revenue from the one cent increase in highway user charges was to be placed into a Mass Trangt
Account of the Highway Trust Fund. The funds could only be used for capita projects. They wereto be
dlocated by aformulain fisca year 1983, but were discretionary in later years. The definition of capital

was changed to include associated capitad maintenance items. The act also provided that a substantia

number of federa requirements be sdf-certified by the gpplicants and that other requirements be
consolidated to reduce paperwork (Weiner, 1983).

A requirement was also included for abiennia report on trangt performance and needs, with thefirst report
duein January 1984. In addition, the act provided that regulations be published that st minimum criteriaon
trangportation services for the handicapped and elderly.

The Surface Trangportation Assistance Act of 1982 was passed under considerable controversy about the
future federd rolein transportation, particularly the Administration’s position to phase out of federd trangit
operating subsidies. Debates on later appropriations bills demondrated that the issue remained
controversal.

Table7
Surface Transportation Assistance Act of 1982

Authorization Levelsby Fiscal Year
($ Millions)

1983 1984 1985 1986
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Highway Construction

Interstate Construction 4,000.0 | 4,000.0| 4,000.0 4,000.0
Interstate 4R 1,950.0 | 2,400.0| 2,800.0( 3,150.0
Interstate Highway Subgtitutions 257.0 700.0 700.0 725.0
Primary System 18003 | 21472 | 2,351.8 2,505.1
Secondary System 650.0 650.0 650.0 650.0
Urban System 800.0 800.0 800.0 800.0
Other Highway Programs 1,178.2 1,120.0 | 1,154.0 1,106.0
Subtotal- Highway 10,724.0 | 11,817.2 | 12,4558 | 12,936.1
Highway Safety

Bridge Replacement & Rehabilitation 16000 1,650.0| 1,750.0 2,050.0
Safety Congtruction 390.0 390.0 390.0 390.0
Other Safety Programs 199.5 205.3 205.6 155.6
Subtotal- Safety 21895 | 22453 | 2,345.6 2,595.6
Urban Mass Transportation

Discretionary Capita Grants 7790 1,250.0( 1,100.0 1,100.0
FormulaGrants | ------ 2,750.0 | 2,950.0| 3,050.0
Interstate Transit Substitutions 365.0 380.0 390.0 400.0
R&D, Admin. & Misc. 86.3 91.0 100.0 100.0
Subtotal- Urban Trangt 1,230.3 | 4,471.0| 4,540.0 4,650.0
Total 14,143.8 | 18,533.5| 19,3414 | 20,181.7

Advent of Microcomputers

By theearly 1980stherewasasurgein interest and use of microcomputersin urban transportation planning.
The FHWA and UMTA had increasingly focused their computer related research and development

activitiesonthegpplication of smal computers. Thesetechnica support activitiesweredirected & gaininga
better understanding of the potentia and applicability of microcomputers, promoting the development and
exchange of information and programs, and eva uating and testing programs. Some software devel opment
was carried out, but most software was produced commercidly.

A user support structure was devel oped to assst state and local agencies. Thisincluded the establishment
of two user support centers; one a Renssdlaer Polytechnic Institute for thetrangt industry and asecond at
the DOT's Transportation Systems Center (TSC) for trangportation planning, transportation system

management (TSM), and traffic engineering gpplications. Three user groups were formed under DOT
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Sponsorship; trangt operations, trangportation planning and TSM, and traffic engineering. These groups
exchanged information and software, developed and promoted standards, and identified research and
development needs. Assstance was provided through the user support centers. A newdetter,

MicroScoop, was published periodicdly to aid in the communication process.

The FHWA and UMTA devel oped a one-day seminar entitled, “Microcomputers For Transportation” to
acquaint users with the capabilities and uses of microcomputers. They aso published reportson available
software and sources of information (U.S. Dept. of Trangportation, 1983d, 1983€). Asthe capabilities of
microcomputersincreased, they offered the opportunity of greater andytica capacity to alarger number of
organizations. Asaresult, their use became more widespread.

New Urban Transportation Planning Regulations

Thejoint FHWA/UMTA urban transportation planning regulations had served asthe key federd guidance
sgnce 1975 (U.S. Dept. of Trangportation, 19758). During 1980 there was an intensive effort to amend
these regul ationsto ensure more citizen involvement, to increase the emphasis on urban revitdization and to
integrate corridor planning into the urban transportation planning process (Paparella, 1982). Proposed
amendmentswere published in October 1980. Fina amendmentswere published in January 1981, to teke
effect in February.

These amendmentswere postponed asaresult of President Reagan's January 1981 memorandum to delay
the effective day of dl pending regulations by 60 days. During this period the amendments were reviewed
based on the criteria in the Presdent's memorandum and Executive Order 12291. Consequently the
amendments were withdrawn and interim find regulations wereissued in August 1981. These regulations
included minima changesto streamline the planning processin areas under 200,000 in population, to clarify
trangportation systerm management, and to incorporate legidative changes (U.S. Dept. of Transportation,
1983c).

To obtain public comment on further changesin theregulations, FHWA and UM TA published anissuesand
options paper in December 1981, entitled Solicitation of Public Comment onthe Appropriate Federd Role
in Urban Transportation Planning. The comments clearly indicated the preference for fewer federa
requirements and greater flexibility. Further indication of these views resulted from the Airlie House
Conference on Urban Transportation Planning in the 1980s (Transportation Research Board, 1982D).

Based on the comments, thejoint urban trangportation planning regul ations were rewritten to remove items
that were not actually required. The changesintheregulationsresponded to thecdl for reducing therole of
thefedera government in urban trangportation planning. The revised regulations, issued on June 30, 1983,
contained new datutory requirements and retained the requirements for a trangportation plan, a
trangportation improvement program (TIP) including an annua dement (or biennid eement), and aunified
planning work program (UPWP), thelatter only for areas of 200,000 or morein population. The planning
process was to be sdlf- certified by the states and MPOs asto its conformance with al requirements when
submitting the TIP (U.S. Dept. of Transportation, 1983c).
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The regulations drew a distinction between federd requirements and good planning practice. They stated
the product or end that was required but |eft the details of the processto the state and local agencies, sothe
regulations no longer contained the elements of the process nor factors to consider in conducting the
process (U.S. Dept. of Transportation, 1983c).

The MPO wasto be designated by the Governor and unitsof genera purposeloca government. The urban
transportation planning process was Hill the mutua responghility of the MPO, state and public trangt
operators. But, the nature of the urban trangportation planning process was to be the determination of
Governor and loca governmentswithout any federa prescription. Governorswere aso given the option of
adminigering the UMTA's planning funds for urban areas with populations under 200,000.

The revised regulations marked amgjor shift in the evolution of urban trangportation planning. Up to that
time, the response to new issues and problems was to create additiona federa requirements. These
regulations changed the focus of responsbility and control to the state and local governments. Thefederd

government remained committed to urban planning by requiring that projects be based on a 3C planning

process and by continuing to provide funding for planning activities. But it would nolonger specify how the
process was to be performed.
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CHAPTER 11 — PRIVATE SECTOR PARTICIPATION

Asthe decade of the 1980s progressed there was a growing awareness that the public sector did not have
the resources to continue providing dl of the programs to which it had become committed. This was
particularly trueat thefederd leve of government. Moreover, by continuing these programs, governmental
bodies were preempting aress that could be better served by the private sector. Governmentsand public
agencies began to seek opportunities for greater participation of the private sector in the provison and
financing of urban trangportation facilitiesand services. In addition, thefederal government sought to foster
increased comptition in the provison of trangportation services as a means to increase efficiency and
reduce costs. Changesin the transportation system wereintended to be the outcomes of competitioninthe
marketplace rather than of public regulation. This necessitated diminating practices whereby unsubsidized
private transportation service providers competed on an unequal basis with subsidized public agencies
(Weiner, 1984).

Par atransit Policy

Therange of public trangportation services optionsknown as* paratrangit” was brought to nationd attention
in areport by The Urban Ingitute (Kirby, e, d., 1975). Paratrandgit-type services had aready been
receiving growing interest (Highway Research Board, 1971a, 1973b; Transportation Research Board,
1974a, 1974b; Rosenbloom, 1975; Scott, 1975). Paratransit was seen as a supplement to conventional
trangit that would serve specia population groups and markets that were otherwise poorly served. It was
a0 seen as an dternative, in certain circumstances, to conventiond trangit. It fit well into the tenor of the
times which sought low-cogt aternatives to the automobile that could capture alarger share of the travel
market. Paratrangit could serve low dengty, dispersed travel patterns and thereby compete with the
automoabile.

The UMTA struggled for many years to develop a policy postion on paratrandt. The trangit industry
expressed concern about paratrangit dternativesto conventiond transit. Paratrangt supporterssaw it asthe
key option to compete againgt the automobilein low-density markets. It wasthe same debatethat surfaced
a the Woods Hole Conference on Future Directions of Urban Public Transportation (Transportation
Research Board, 1984a).

Findly, in October 1982, the UMTA published the Paratrangt Policy. Paratranst was portrayed as a
supplement to conventiona trangit servicesthat could increase trangportation capacity at low cost. 1t could
provide service in markets that were not viable for masstrangt. Paratransit could also serve speciaized
markets (e.g., elderly and handicapped) and be an dternative to the private automobile. Itspotentia inrura
areas was emphasized aswell (U.S. Dept. of Transportation, 1982a).

The Paratrangit Policy encouraged local areasto givefull consderationto paratransit options. It supported
the use of paratrangit provided by private operators, particularly where they were not subsidized. The
policy fostered reducing regulatory barriersto private operators, timely consultation with the private sector,
matching servicesto travel needs, and integration of paratransit and conventiond transt services (U.S. Dept.
of Trangportation, 19824).
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It was stated that UM TA fundswere avail ablefor planning, equipment purchase, facility acquidition, capitd,
adminigrative, and research expenses. The UMTA preferred unsubsidized, privately provided paratrangt,
but would provide financia support where justified (U.S. Dept. of Transportation, 19823a).

Transportation Management Associations

The aftermath of two energy crises in 1973 and 1979, and the rise in traffic congestion, especidly in
suburban areas, prompted many employers to become involved in commuting issues. Employers used a
number of gpproaches including subgdizing trangit passes, ridesharing matching services, preferentia
trestment for pooling vehicles, flexiblework schedules, and payroll deductionsfor trangt passesand pooling
activities (Schreffler, 1986).

These activitieslead to the establishment of anumber of trangportation management associations (TMAS)
dating in the early 1980s. TMAS were generdly nonprofit associations formed by loca employers,
businesses, and devel opers to cooperatively address community transportation problems (Orski, 1982).
TMAswere funded by membership fees, based on avoluntary assessment. Some TMAswereformed to
specifically ded with transportation concerns, and others were dements of larger multipurpose
organizations. Most TMAs served employment centers, usudly in the suburbs, while others focused on
downtown centers, and still others were regiond in scope.

TMAs varied in the types of support that they provided to employees, customers, and tenants. These
functions incduded the management of ridesharing programs, adminidration of parking management
srategies, operation of internd circulation service, contracting for subscription bus services, adminigtration
of flexible work hours programs, management of locd traffic flow improvements, and technica assstance
and education. TMASs aso served as the coordinating mechanism with public agencies to represent
businesses interest, organize private sector support for projects, and sponsor specia studies.

The number of TMASs grew dowly through the 1980s and, by 1989, there were about 70 in operation or
forming. Their support broadened as public agencies fostered the formation of TMAS through start up
funding, technical assistance, and participating directly in the association. TMAswere consdered to bea
promising approach for involving the private sector in addressng commuting problems and maintaining
mobility (Dunphy and Lin, 1990).

Revised Major Transit Capital Investment Policy

By the early 1980s there had been a huge upsurge of interest in building new urban rail trangt sysemsand
extensonsto exiging ones. Beginning in 1972 new urban rail systems had begun revenue service in San
Francisco, Washington, D.C., Atlanta, Batimore, San Diego, Miami and Buffalo. Congtruction was
underway for new systemsin Portland, Oregon, Detroit, Sacramento and San Jose. A tota of 32 urban
areaswere conducting studiesfor mgor new trandt investmentsin 46 corridors. It was estimated thet if dl
of those projects were carried out, the cost to the federd government would have been et least $19 billion
(U.S. Dept. of Trangportation, 19844).
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Thefederd fundsfor rail projects came, for the most part, from the Section 3 Discretionary Grant program.
This program was funded by the revenue from one cent of the five-cent increase in the user charge on
motor fuelsthat wasincluded in the Surface Transportation Assistance Act of 1982, and amounted to $1.1
billion annudly. UMTA, however, was giving priority to projects for rehabilitation of exigting rail and bus
sysems. Only $400 million annually was targeted for use on new urban rail projects. The resulting gap
between the demand for federal funds for mgor trandt projects and those available was, therefore, very
large.

Inan atempt to manage the demand for federd funds, UM TA issued arevised Urban Mass Trangportation
Maor Capital Investment Policy on May 18, 1984 (U.S. Dept. of Transportation, 1984b). It wasafurther
refinement of the evauation process for mgor trangt projects that had been evolving over anumber of
years. Under the policy, the UMTA would use the results of locad planning studies to cdculate the
cost-effectiveness and local financid support for each project. These criteria would be used to rate the
projects. The UMTA would fund only those projects that ranked high on both criteriato the extent that
they did not exceed the availablefunds. Thelower ranked projectsweretill digiblefor funding if additiona
money became available.

The project development process involved a number of stages after which the UMTA would make a
decision on whether to proceed to the next stage. (Figure 16) Themost critical decision occurred after the
dterndives anadlyss and draft environmenta impact statement (AA/DEIS) was completed. During this
stage, the cost-effectiveness of new fixed guideway projects was compared to a base system cdled the
“trangportation sysem management” dternative. ThisTSM dternative conssted of an upgraded bussystem
plus other actions that would improve mobility with a minima capitd investment, such as parking
management techniques, carpool and vanpool programs, traffic engineering improvements and paratrangt
sarvices. Often, the margina improvement in mohility of afixed guideway proposa over the TSM was
found to be not worth the cost to construct and operate it.
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Figure 16
UMTA Project Development Process
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Projects were rated on cost- effectivenessand local fiscd effort after the AA/DEISwas completed. Loca
fisca effort conasted of theleve of funding from state, loca and private sources. In addition the projects
had to meet severd threshold criteria. Firdt, the fixed guideway project had to generate more patronage
than the TSM dternative. Second, the cost per additiond rider of the fixed guideway project could not
exceed a preset value that UMTA was to determine. Third, the project had to meet al statutory and
regulatory requirements.

The pressurefor federd fundsfor new urban rail projectswas so greet, however, that the matter was often
settled politicaly. Starting in fiscal year 1981, the Congress began to earmark Section 3 Discretionary
Grant fundsfor specific projects thereby preempting UMTA from making the sdlection. UMTA continued
to rate the projects and make the information available to Congressiona committees.
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In 1987, the Surface Transportation and Uniform Relocation Assistance Act established grant criteriafor
new fixed guideway projectsaong thelinesthat UMTA had been using. The projects had to be based on
dternatives andyds and preliminary engineering, be cogt-effective, and be supported by an acceptable
degree of locd financid commitmen.

Transportation Demand M anagement

Suburban congestion became a growing phenomenon during the 1980s and had reached severe proportions
by the early 1990s in many urban areas. Approaches used to serve downtown oriented travel were less
gpplicableto the more diverse, automobile dominated suburban travel patterns (Higgins, 1990). Moreover,
building new highway capecity had become congderably more difficult in an era of tight budgets and
heightened environmenta awvareness. New drategies were developed to mitigate suburban congestion
under the generd category of transportation demand management (TDM).

Trangportation demand management was a process designed to modify transportation demand. It differed
from trangportation system management (TSM) in that it focused on travel demand rather than on
transportation supply and, often involved the private sector inimplementing the Strategies. TDM aimed to
reduce pesk period automabile trips by either diminating thetrip, shifting it to aless congested degtination
or route, diverting it to a higher occupancy mode or time shifting it to aless congested period of the day.
TDM sgrategies often worked in conjunction with TSM measures. TDM had the additiona attraction of
increasing the efficiency of the trangportation system &t little or no cost (Ferguson, 1990).

Trangportation demand management most often focused on asuburban activity center but wasa so used for
CBDsandradid corridors(COMSIS, 1990). TDM strategiesrequired the cooperation of many agencies
and organizationsincluding devel opers, land owners, employers, businesses associations, and stateandlocd
governments (Ferguson, 1990). In some instances, legal support was provided in the form of a trip
reduction ordinance (TRO) to strengthen compliance with the TDM measures. The first areawide TRO
was adopted in Pleasanton, Caiforniain 1984. A TRO provided some assurance that consistent standards
and requirementswould be gpplied to dl businessesin the areaand gave these bus nessesthelegal backing
to implement automobile reduction strategies.  Although themain god of most TROswasto mitigatetraffic
congestion, improvement in air quality was an important goal aswell (Pest Marwick Main & Co., 1989).

Trangportation demand management measures included improved dternatives to driving aone, such as
pooling and biking; incentives to ghift modes, such as subsidizing trangt fares and vanpooling codts;

disncentives to driving, such as higher parking fees and reduced parking supply; and, work hours
management, such asflexiblework hoursand compressed work weeks (COM SIS, 1990). TROsrequired
bus nesses and employersto establishaTDM plan, implement aTDM program, monitor progress, update
the plan periodicaly, have aprofessonaly trained coordinator and, in some instances, achieve a specified
leve of trip reduction with fines and pendties for violations,

Trangportation demand management became more important in addressing suburban traffic congestion as

urban areas found increasing difficulties to highway expanson and air quaity problems became more
widespread.
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Private Participation in the Transit Program

The Reagan Adminigtration was committed to a greater private sector role in addressing the needs of

communities. They believed that governmentsat al levelsshould not provide servicesthat the private sector
waswilling and ableto provide, and that there would beincreased efficienciesin aoperating environment in
which therewas competition. Consequently, the Department of Transportation sought to removebariersto
greeter involvement of the private sector in the provision of urban transportation servicesand inthefinancing
of these services.

Theingtances of private provison of urban public trangportation services and in public/private cooperative
ventures had been increesing dowly. Trangt agencies were having difficulty thinking in terms of private
involvement in what they viewed astheir business. Private transportation operators had voiced concerns
that, in spite of statutory requirements, they were not being fully or fairly considered for the provison of
public trangportation service. But large operating deficits were creating pressure to find chesper meansto
provide service and private providers were increasingly being considered. Some trangit agencies were
beginning to contract out services that they found too expensive to provide themsalves.

To promoteincreased involvement of the private sector in the provision of public transportation services, the
UMTA issued aPolicy on Private Participation in the Urban Mass Transportation Program (U.S. Dept. of
Trangportation, 1984c). It provided guidance for achieving compliance with severa sectionsof the Urban
Mass Transportation Act. Section 3(e) prohibited unfair competition with private providers by publicly
subsidized operators. Section 8(e) required maximum participation of the private sector in the planning of
public trangportation services. Section 9(f), which was added by the Surface Transportation Assstance Act
of 1982, established procedures for involving the private sector in the development of Transportation
Improvement Program as a condition for federd funding.

The Policy on Private Participation in the Urban Mass Transportation Program cdled for early involvement
of private providersin the development of new trangit services and for their maximum feasible participation
in providing those services. The policy identified the principa factors that the UMTA would consder in
determining whether recipients complied with the statutes. It indicated that private transportation providers
must be consulted in the development of plans for new and restructured services. Moreover, private
carriersmust be considered where new or restructured public transportation serviceswereto be provided.
A true comparison of costs was to be used when comparing publicly provided service with private
providers. Anindependent loca dispute resolution mechanism was to be established to assurefairnessin
adminigering the palicy.

Thispolicy represented amajor departure from past federa policy toward public trangportation operators.

Where public operators had had a virtua monopoly on federd funds for trangt facilities, equipment and
service, now they needed to consider private sector operators as competitorsfor providing those services.
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National Transit Performance Reports

Assessments of the nation's public trangportation systems and estimates of future needs to improve those
systems had been made intermittently over the years. Severd estimates had been made as part of
multimoda nationa transportation studies (U.S. Dept. of Transportation, 1972b, 1975b, 1977c).
Occasionally, Congressrequired that estimates of public trangportation facility needs be made (U.S. Dept.
of Transportation, 1972d, 1974b; Weiner, 1976b). Also, APTA and AASHTO made severd estimates
over the years of trangit needs and submitted them to the Congress.

With the Surface Trangportation Assistance Act of 1982, the Congress placed such reporting on aregular
periodic basis. Section 310 of that act required biennia reportsin January of even years onthecondition
and performance of public mass trangportation systems, and any necessary adminidtrative of legidative
revisons. That section also required an assessment of public transportation facilities, and future needs for
capital, operation and maintenance for three time periods: one, five, and ten years.

Thefirg trangt performance report was designed asthe prototypefor future reports. 1t focused entirely on
current conditions and performance of the nation's public transportation systems but did not contain
projections of futurefacility needsor costs. Thereport concluded that the trangit industry wasin trangition
and traditiond markets were shifting. The industry continued to respond in a conventiond manner by
expanding service and focusing on peak-period demand. In addition, operating costs had increased
dramétically whilefares had not kept pace with inflation. Consequently, operating deficits and government
subsidies had been increasing (U.S. Dept. of Transportation, 1984d).

The report indicated that the future federd role in mass trangportation needed to consider: the program's
efficiency, trandt's infrastructure needs compared to other needs, opportunities for private sector
involvement, and the State and loca financid outlook (U.S. Dept. of Transportation, 1984d).

The second and third trangit performance reports continued the focus on current performance and

conditions of the nation'stransit systems. They concluded that the trangt industry had adequate funding in
the form of public subsidies, but that it faced problems with efficiency and productivity. These problems
resulted from a lack of compstitive pressure on trangt management and labor. They cdled for loca

reconsderation of the level of mass trangportation provided, and the manner inwhichit wasdelivered and
priced (U.S. Dept. of Transportation, 1987a and 1988a).

Thereportsrecommended that State and local decisonmakers be given morerespons bility in meeting local

mohbility needs, increased competition in the provison of trangt services, more efficient use of financid

resources, and in targeting cost recovery to beneficiaries, and greater involvement of the private sector inthe
provison and financing of trangt service (U.S. Dept. of Trangportation, 1987a and 1988a).

Charter Bus Regulations

The Urban Mass Transportation Act of 1964 defined mass trangportation to specifically exclude charter
sarvices. Federal assistance for mass transportation was, therefore, not to be used to provide such
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sarvices. The federa government had thereby declared at the outset of the trangit program that it confined
itsroleto assisting only regular masstrandt services. The Comptroller Genera ruled, however, in 21966
casethat buses purchased with federd funds could provide charter serviceif the servicewasincidentd, and
did not interfere with the provison of regular transit services for which the buses were purchased.

As public trangt agencies engaged in charter bus operations, there was a concern, generaly raised by
private busoperators, that public agencieswere competing unfairly. The argument wasthet public agencies
were using federa subsidies to dlow them to underprice their services and thereby foreclose private
operators from charter service markets. The Federd-Aid Highway Act of 1973 sought to darify the
charter busprohibition. It required dl recipients of federd transit funds or highway funds used for trangt to
enter into an agreement with the Secretary of Trangportation that they would not operate any charter service
outsde of their mass transportation service area in competition with private operators (U.S. Dept. of
Transportation, 1982a).

TheHousing and Community Development Act of 1974 gave the Secretary of Transportation theflexibility
totailor solutionsto thisproblem to theindividual Stuation. The agreements negotiated with recipientswere
to providefar and equitable arrangementsto assure that publicly and privately owned operatorsfor public
bodies did not foreclose private operatorsfrom theintercity charter busindustry where such operatorswere
willing and &ble to provide such service. The Nationd Mass Transportation Assstance Act of 1974
extended these charter bus provisons to federd financid assistance for operating expenses which was a
new category of federal assstance established by that act (U.S. Dept. of Trangportation, 1982a).

Regulations to implement these charter bus provisons were published in April 1976 (U.S. Dept. of

Transportation, 1976d). Under the regulations, a public transit operator could not provide intercity or
intracity charter bus service unless it was incidentd to the provision of mass transportation service. A

service was conddered incidentd if it did not: (a) occur during pesk hours, (b) require atrip more than 50
miles beyond the recipient's service area, or () require a particular for more than six hours. If a public
operator provided intercity charter service, the charter revenues had to cover itstota costs and the rates
charged could not foreclose competition from private operators. Some 79 separate costs had to be
accounted for in the public operator's certification.

Both public and private operators found the regulation unsatisfactory. Public operators supported easing
the redtrictions on their provision of charter bus service as a means to provide supplementa revenue and
improvether financia condition. Private operators preferred tightening the retrictions and strengthening
enforcement, which they fet was inadequate. Moreover it was clear that the record keeping and
certification requirements on grant recipients was unnecessarily burdensome.

Finding a baance between the views of public and private operators was extremdly difficult, and UMTA
struggled with the problem for a number of years. Shortly after issuing theregulaionin 1976, the UMTA
published an Advanced Notice of Proposed Rulemaking (ANRPM) requesting viewson severd issuesand
suggestions on how to make the regulation more effective. A public hearing was held in January 1977 to
solicit additional comments. Afterwards, UMTA issued two additional ANRPMsin an attempt to obtain
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theviewsof interested parties on anumber of issues and possible optionsfor modifying theregulation (U.S.
Dept. of Transportation, 1981c and 1982h).

Finaly, aNPRM was published in March 1986 (U.S. Dept. of Transportation, 1986a), and afind rulein
April 1987 (U.S. Dept. of Trangportation, 1987b). It prohibited any UMTA recipient from providing
charter bus service usng UMTA assistance if there was a private charter bus operator willing and ableto
providethe service. A recipient could provide vehiclesto aprivate operator if the operator had insufficient
vehicles, or lacked vehicles accessible to handicapped persons. An exception could be granted to a
recipient for specia events, or to small urban areas that could document cases of hardship.

Surface Transportation and Uniform Relocation Assistance Act of 1987

With five titles and 149 sections, the Surface Trangportation and Uniform Relocation Assistance Act of
1987 (STURAA) was the most complicated piece of legidation up to that time on surface transportation
matters. It was passed on April 2, 1987, over President Reagan'sveto. The STURAA authorized $87.6
billion for the five year period from fiscal year 1987 to 1991 for the Federd-ad highway, safety, and mass
transportation programs (Table 8). It dso updated the rules for compensating persons and businesses
displaced by federa development, and extended the Highway Trust Fund through June 30, 1994 (U.S.
Dept. of Transportation, 1987c).

Title|, the Federa- Aid Highway Act of 1987, authorized $67.1 billion for highway and bridge programs
over afive-year period. The basic features of the highway programs were extended at levels 10 to 25
percent below those in the Surface Transportation Assistance Act of 1982 (STAA).

Some $17.0 billion was authorized through 1993 for completion of dl remaining segments of the Interstate
sydem. A minimum of one-haf percent agpportionment for each state for Interstate congtruction was
continued. The act authorized a$1.78 billion over five yearsto fund 152 specifically cited projectsoutsde
of the regular federa-aid highway programs. Each state was guaranteed aminimum of one-haf percent of
the newly authorized funds. This was consderably more than the 10 projects specificdly cited in the
STAA.

The act permitted States to raise the speed limit on I nterstate routes outside urbanized areas from 55 to 65
m.p.h. With regard to bridge tolls, the act required that they be “just and reasonable”’ and removed any
federa review and regulation. It provided for seven pilot projects using federd-aid funds, that were not to
exceed 35 percent of the cogts, in conjunction with tolls for new or expanded nort Interstate highway toll
projects. Up to that time, federal-aid highway funds could not be spent on any public highway that had talls
on it, and the tolls had to be removed after the costs were paid off.

Table8
Surface Trangportation and Uniform Relocation Assistance Act 1987

Authorization Levelsby Fiscal Year
($ Millions)

1987 1988 1989 1990 1991
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Highway Construction

Interstate Congtr. 3,000.0| 3,150.0| 3,150.0| 3,150.0| 3,150.0
Interstate 4R 2,8150| 28150| 28150| 28150| 2815.0
Interstate Highway Substitutions 740.0 740.0 740.0 740.0 740.0
Primary System 23730 23730| 23730| 23730| 23250
Secondary System 600.0 600.0 600.0 600.0 600.0
Urban System 750.0 750.0 750.0 750.0 750.0
Bridge Replacement & Rehabilitation 16300 1630.0| 1630.0| 1,630.0| 1,630.0
Safety Construction 126.0 330.0 330.0 330.0 330.0
Other Programs 13157 1,3295| 1,3290| 1,329.0| 1,329.0
Subtotal- Highway 13,5746 | 13,7374 | 13,736.9 | 13,886.0 | 13,886.0
Highway Safety

State/Community Grants 126.0 126.0 126.0 126.0 126.0
R&D Grants 33.0 33.0 33.0 33.0 33.0
Subtotal- Safety 159.0 159.0 159.0 159.0 159.0
Urban Mass Transportation

Discretionary Grants 1,097.2 | 1,2080( 1,2550| 1,305.0| 1,405.0
Formula Grants 2,0000| 23500 2350.0| 2350.0| 2,350.0
Intergtate Trangt Subgtitutions 200.0 200.0 200.0 200.0 200.0
R&D, Admin. & Misc. | ----- 50.0 50.0 50.0 50.0
Subtotal- Transt 3,297.2| 35580 36050| 36550 37550
Total 17,1616 | 17,5045 | 17,561.0 | 17,760.0 | 17,860.0

An dlocation of one-quarter percent of mgor highway authorizations was set asde for anew cooperative
research program directed at highway construction materias, pavements and procedures. This Strategic
Highway Research Program (SHRP) wasto be carried out with the cooperation of the National Academy
of Sciencesand AASHTO.

Title I1, the Highway Safety Act of 1987, authorized $795 million over five years for safety programsin
addition to the $1.75 billion for safety congtruction programsin the Federa-Aid Highway Act of 1987. It
required the identification of those programs that are most effective in reducing accidents, injuries and
deaths. Only those programs would be digible for federd-aid funds under the Section 402 State and
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Community Grant program. Safety “standards’ which States must meet to comply with this program were
redefined as “guiddines”

Title 111, the Federa Mass Transportation Act of 1987, authorized $17.8 hillion for federal mass transit
assgance for fisca years 1987 through 1991. The act continued the Section 3 Discretionary Grant
program at graduated authorization levels of $1.097 billion in FY 1987 risng to $1.2 hillion in FY 1991
funded from the Mass Trangt Account of the Highway Trust Fund. The program was to be split: 40
percent for new rail startsand extensions, 40 percent for rail modernization grants, 10 percent for mgor bus
projects, and 10 percent on a discretionary basis.

Grant criteria were established for new fixed guideway systems and extensions. The projects had to be
based on dternatives andysisand preliminary engineering, cost- effective, and supported by an acceptable
degree of locd financia commitment. A plan for the expenditure of Section 3 funds was required to be
submitted to the Congress annually.

Theact authorized $2.0 billion for FY 1987, and $2.1 hillion annudly for FY's1988 through 1991 fromthe
Genera Fund for the Section 9 and 18 Formula Grant programs. The cap on operating assistance for
urbanized areas under 200,000 in population was increased by 32.2 percent sarting with FY 1987 with
additiond increases tied to rises in the Consumer Price Index. It was unchanged from the Surface
Trangportation Assistance Act of 1982 for larger urbanized. Newly urbanized areas (1980 Censusor later)
were alowed to use up to two-thirds of ther first year Section 9 gpportionment for operating assstance.
Revenues from advertising and concessions beyond FY 1985 levels no longer had to be included in net
project cost.

Unobligated Section 9 fundsremaining in thelast 90 days of the availability period weredlowed to be used
by the Governor anywhereinthe State. Advanced construction approva was authorized for projects under
the Section 3 and 9 programs.  The provision permitting three-for-two trade-in of capitad assstance for
operating assstance was repealed. The definition of digible associated capitd items was broadened to
includetires and tubes, and the eligible threshold for such itemswas reduced from one percent to one- haf
percent of the fair market vaue of rolling stock. Section 9 funds were alowed to be used for leasing
arrangementsiif it was more cogt effective than acquisition or congtruction.

A new Section 9B formula grant program was established funded by a portion of the revenues from the
Mass Trangt Account of the Highway Trust Fund. The program funds, authorized at $575 million over four
yearsfrom 1988 to 1991, were to be gpportioned using the Section 9 program formulaand could only be
used for capitd projects. The act dso authorized $200 million annualy for trangit Interstate subtitute
projects.

A bustesting facility was authorized to be established and the testing of al new bus models required. A
new University Centers program was authorized for the establishment of regiond transportation centersin
each of the 10 federa regions. The Buy Americathreshold for rolling stock was increased from 50 to 55
percent domestic content on October 1, 1989, and to 60 percent on October 1, 1991. The project cost
differentid was increased from 10 percent to 25 percent.
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With regard to planning, the act required devel opment of long-term financid plansfor regiond urban mass
trangt improvements and the revenue available from current and potentid sources to implement such
improvements.

Title IV, the Uniform Relocation Act Amendments of 1987, revised and updated some of the provisons
Uniform Relocation Assistance and Red Property Act of 1970. The act generdly increased paymentsfor
residences and busi nesses displaced by construction of transportation projects and broadened digibility for
payments under the program. FHWA was designated asthe lead federa agency to develop regulationsto
implement the act.

Title V, the Highway Revenue Act of 1987, extended the Highway Trust Fund to June 30, 1993, and
extended taxes and exemptions to September 30, 1993.

National Conferenceson Transportation Planning Applications

By the mid-1980s, there was a broader range of issues than ever for urban transportation plannersto deal
with. Stateand loca planning agencies had to be resourceful in adapting existing planning proceduresto fit
individual needs. Often planning methods or data had not been available when needed to adequately
support planning and project decisons. Compromises between accuracy, practicdity, smplifying
assumptions, quicker responses, and judgement often resulted in innovative anadyss methods and
goplications.

To share experiences, and highlight new and effective gpplications of planning techniques, a Nationa
Conference on Trangportation Planning Applications was held in Orlando, Florida.on April 20-24, 1987.
The conference was dominated by practicing planners from State and loca agencies, and the consulting
community who described the gpplication of planning techniques to actua trangportation problems and
issues (Brown and Weiner, 1987).

The conference surfaced severa important issues. Firgt, the realm of urban transportation planning wasno
longer soldy long-term at theregiond scale. The conference gave equa emphasisto both the corridor and
gteleved scae of planning in addition to the regiond level. Many issues a the local level occurred at finer
scaes, and planners were spending considerably more effort a these scalesthan at theregiond scae. The
time horizon too had shifted to short-term with many planning agencies concentrating on rehabilitating
infrastructure and managing traffic on the existing sysem.

Second, the microcomputer revolution had arrived. Microcomputerswereno longer curiogtiesbut essentia
tools used by planners. There were many presentations of microcomputer gpplications of planning
techniques at the conference.

Third, with tighter budgets and the increasing demands being placed on them, transportation planning

agencies found it increesingly difficult to collect large-scale regiona data sets such as home-interview,
origin-destination surveys. Consequently, there was cons derable discuss on on approachesto obtain new
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dataa minimal cost. Approaches ranged from expanded use of secondary data sources such as census
data, to small dratified sample surveys, to extended use of traffic counts. However, low cost gpproachesto
updating land use data bases were not available.

Fourth, there was concern about the qudity of demographic and economic forecasts, and their affects on
travel demand forecasts. It was observed that errors in demographic and economic forecasts could be
more sgnificant than errorsin the specification and cdibration of the travel demand models. With thisin
mind, there was discussion about gppropriate techniques for demographic forecasting during periods of
economic uncertainty.

Fifth, there was identified a clear need to develop integrated andysis tools that could bridge between
planning and project development. The outputsfor regiona scaleforecasting procedures could not be used
directly as inputs for project development but there were no standard procedures or rationales for
performing the adjustments. Without standard procedures, each agency had to develop their own
approaches to this problem.

This conference demondrated that there was congderable planning activity at the State and locd levd.
Much of this activity showed that planning agencies were adapting new ideas to locd transportation
problems within the congraints of time and money avallable to them.

The conference was the first in a series that occurred on atwo-year cycle. The seriesfocused on planning
gpplicationsof traditiona techniques adapted for new Stuations, innovative techniques, and research needs
to improve planning practice (Second Conference on Application of Trangportation Planning Methods,
1989; Third National Conference on Transportation Planning Applications, 1991; Faris, 1993; Engelke,
1995)

Smuggler's Notch Conference on Highway Finance

Highway revenue had been increased during the early 1980's with afour-cent raiseinthefederd highway
user charge by the Surface Transportation Assistance Act of 1982, and by raisesin many State user fees.
Yet, even with these raises, highway needs were forecasted to increase faster than revenue. With the
federd funding commitment defined in legidation to increase modestly, thefinancid burden for congtructing
and maintaining the nation's highways would fal more heavily on State and locd governments. State and
locd officids were, therefore, looking for additiona funding resources.

In response to this issue, the American Association of State Highway and Transportation Officids
gponsored aNationa Conference on State Highway Finance entitled “ Understanding the Highway Finance
Evolution/Revolution” a Smuggler's Notch, Vermont on August 16-19, 1987. The conference was
organized to discuss the response to growing highway needs and potential funding sources. Five mgor
funding techniqueswere addressed:  user fees, nonuser fees, specid benefit fees, privatefinancing, and debt
financing (American Association of State Highway and Trangportation Officias, 1987a).
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The conferees concluded that highway officials would need to develop aclear vison of the public'sred
need, athorough understanding of the authorizing environment, and the organizationa capacity to implement
the plansthat were envisoned. Further, it was concluded that user fees remained the most promising and
among the most equitable sources of highway funding. Nontraditiond funding sources were found to be
supplements to not replacements for traditiona sources.

Moreover, highway programs could be more successful if they were presented as products of a process
that combined sound fiscd planning with sound engineering.  These programs would, aso, be better
received if they were related to key policy issues such as economic development and tourism (American
Association of State Highway and Trangportation Officials, 1987a).

Revised FHWA/UMTA Environmental Regulation

In August 1987, after more than four years of work, the FHWA and UMTA published changes to their
joint environmenta regulation as part of the overdl DOT effort to streamline Federa regulations and time
consuming procedures. Theregulation provided moreflexibility to field offices to decide whether projects
required comprehensive environmenta assessments (U.S. Dept. of Transportation, 1987€).

Thenew regulation changed the manner inwhich categorica exclusonswere handled. These categoriesof
actionswere congdered to have no sgnificant environmenta impacts. Previoudy, aproject had tofdl into
one of the specified categorica exclusonsto dlow a FHWA or UMTA fidd officeto process it without
requiring an comprehensive environmental assessment. The new regulation dlowed fied officesto review
projects that meet the criteriafor categorical excluson and determine if an comprehensive environmental
assessment was required based on areview of the project documentation.

The new regulation dso darified that a supplementa environmenta impact statement (EIS) would only be
required for changes in highway or trangt projects wherethose changes would cause additiona sgnificant
environmenta impact not evauated in the origind EIS.

Theregulation clarified and consolidated the requirementsfor public involvement inthe FHWA and UMTA
project development processes. With regard to the FHWA requirements, the earlier regulation specified
the various dementsin an acceptable public involvement processincluding such items asthe procedure for
public hearings, content of notices, timing of the process and those to invite to the public hearings. The
revised regulation required the States to devel op their own public involvement procedures, and eiminated
the FHWA requirement for State Action Plans. These State procedures were to have public involvement
integrated into the project development process, and to begin public involvement early and maintain it
continuoudy throughout. The public involvement procedures had to be fully coordinated with the NEPA
process and cover such issues as public hearings, information to be presented at hearings, and transcriptsof
hearings. At least onepublic hearing wasrequired after thedraft EIS (DEIS) was completed and circul ated
for review. Thiswasasothecasefor UMTA projects. Stateswere given oneyear after publication of the
regulation to develop their procedures.
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Other changeswere madeto update the regulation to bring it into conformance with changesin other arees.
Thisincluded removing referencesto A-95 clearinghouse to conform with E.O. 12372 * Intergovernmenta
Review of Federa Programs,” aswell as those references to MPOs which were covered under the new
joint FHWA/UMTA urban transportation planning regulation.

L os Angeles Regulation XV

As part of along range plan to achieve the National Ambient Air Quality Standards by 2010, the Los
Angeles Southern Cdifornia Air Quaity Management Digtrict (SCAQMD) issued Regulation XV. Under
Regulation XV, each employer of 100 more employees had to ensure that itsworkforce achieved acertain
“average vehicle ridership” (AVR) for journeys to work which occur between 6:00 am. and 10:00 am.
The AVR was cdculated by dividing the number of employees arriving at the work ste by the number of
autos arriving a the work ste during those hours. Regulation XV went into effect on July 1, 1988, and
goplied to dl or part of sx counties in Southern Caifornia. The regulation affected dmost 7,000 firms,
agencies, and indtitutions employing about 3.8 million workers. (Giuliano and Wachs, 1991)

Theregulation specified adifferent AVR depending onthelocation. Centra businessdigtrict employershad
to achieveaAVR of 1.75 persons per vehicle while employersin outlying areashad to mest aAVR of 1.3
or 1.5 persons per vehicle All of the targets were above the existing AVR of 1.1 persons per vehicle.
Employers had to submit plansto the SCAQMD for achieving their specified AVR within one year using
measures such as subsidized ridesharing, free and preferentia parking for carpools and vanpools, monthly
trangt passes, and provison for bicycle parking. At the end of the year, if the company had not
implemented the plan it was subject to afine. If the company had implemented the plan but fell short of the
required AVR, it had to revise the plan and implement it the next year. This result was not congdered a
violation, and afine was not assessed. (Wachs, 1990)

The AVR god established for the region was quire ambitious, resulting in more than a 20 percent increase,
but theresult was moremodest. The AVR increased 2.7 percent, from 1.226 to 1.259 during thefirst year
of the program. The percentage of workersdriving to work decreased from 75.8 percent to 70.9 percent
with the shift going primarily to carpools.
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CHAPTER 12 — STRATEGIC PLANNING

By the early 1990s, there were mgor changes underway that would have sgnificant effects on urban
transportation and urban transportation planning. The eraof mgor new highway construction wasover in
most urban areas. On aselective basis gapsin the highway system would be closed and afew new routes
would be congtructed, but the basic highway syssemwasin place. However, the growth in urban travel was
continuing unabated. With only limited highway expans on possible new approaches needed to befound to
servethistravel demand. Moreover, thisgrowthin traffic congestion was contributing to degradation of the
urban environment and urban life and needed to be abated. Previous attemptsat the sel ected gpplication of
transportation system management measures (TSM) had proven to have limited impacts on congestion,
providing the need for more comprehensive and integrated dtrategies. In addition, a number of new
technol ogieswere reaching the point of gpplication, incdluding inteligent vehide highway sysems(IVHS) and
magneticaly levitated trains.

Many trangportation agencies entered into strategic management and planning processes to identify the
scope and nature of these changes, to devel op strategiesto addresstheseissues, and to better orient their
organization to function inthisnew environment. They shifted their focustoward longer term time horizons,
moreintegrated transportation management strategies, wider geographic application of thesedrategies, and
arenewed interest in technologica dternatives.

The shortage of financia resourceswas still aserious concern. In the debate over the reauthorization of the
Intermoda Surface Trangportation Efficiency Act of 1991, therewas consderable over theleve of funding,
the amount of flexibility in using those funds, and the degree of authority thet loca agencieswould be given
in programming the funds

National Council on Public Works I mprovement

Concern for the nation's deteriorating infrastructure prompted the Congress to enact The Public Works
Improvement Act of 1984. Theact created the Nationa Council on Public Works Improvement to provide
an objective and comprehensve overview of the sate of the nation'sinfrastructure. The Council carried out
abroad research program

The Council's first report provided an overview of available knowledge, explored the definition of needs,
and reviewed key issues including the importance of trangportation to the economy, management and
decision making practices, technologica innovation, government roles, and finance and expenditure trends
(National Council on Public Works Improvement, 1986). The second report was a series of study papers
assessing the main issues in nine categories of public works facilities and services, including highways and
bridges (Pisarski, 1987b), and mass trangit (Kirby and Reno, 1987).

The find report of the Council concluded that most categories of public works were performing at only
passablelevds, and that thisinfrastructure wasinadequate to meet the demands of future economic growth
and development. Highways were given a grade of C+ with the Council concluding that athough the
decline of pavement conditions had been halted, overal service continued to decline. Spending for system
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expanson had falen short of need in high growth suburban and urban areas, and many highways and
bridges till needed to be replaced. Masstranst wasgraded at C-, and the Council concluded that trangit
productivity had declined significantly, and that iswas overcapitdized in many smdler citiesand inadequate
inlargeolder cities. Masstrangt faced increasing difficulty in diverting persons from automobiles, and was
rarely linked to land use planning and broader trangportation gods (National Council on Public Works
Improvement, 1988).

Part of the problem was found to be financia with investment in public works having declined as a percent
of thegross nationa product from 1960 to 1985. The Council recommended that al levels of government
increase their expenditures by as much as 100 percent. It endorsed the principle that users and other
beneficiaries should pay a greater share of the cost of infrastructure servicee The Council dso

recommended darification of government rolesto focus respongbility, improvement in system performance,
capital budgeting a dl levels of government, incentives to improve maintenance, and more widespread use
of low capita techniques such as demand management and land use planning. The Council cdled for
additiond support for research and devel opment to accel erate technological innovation, and for training of
public works professionals.

Transportation 2020

With the completion of the Nationd Interstate and Defense Highway System provided for in the Surface
Trangportation and Uniform Relocation Assistance Act of 1987, there was aneed for anew focusfor the
nation's surface trangportation program in the post- Interstate era. Debates accompanying the passage of
the 1982 and 1987 surface transportation acts demondtrated the lack of consensus on future surface
trangportation legidation which could, potentially, manifest itsdlf in the form of areduced Federd surface
transportation program.

To address this concern, AASHTO created the Task Force on the Transportation 2020 Consensus
Program in February 1987. The purposes of the task force were to: assess the nation's surface
transportation requirements through the year 2020; devel op options for meeting those requirements at the
Federad, ate, and loca level; and, achieve a consensus on how to meet those requirements (American
Asociation of State Highway and Trangportation Officials, 1987b). The Task Force involved the
participation of morethan 100 state and local government groups, highway- user organizationsand tradeand
industry associations.

Asapart of the fact-finding stage of the program, 65 public forumswere held throughout the United States
under the leadership of the Highway Users Federation for Safety and Mobility in cooperation with Sate
transportation agencies to obtain information on transportation needs and problems (Highway Users
Federation, 1988).

In addition, a Conference on the Long-Range Trends and Requirements for the Nation's Highway and
Public Trangt Systems was held in June, 1988 in Washington, D.C. (Trangportation Research Board,
1988). The conference objective was to identify the nature and level of demand for future highway and
publictrangit servicesand their futurerole. The conference addressed economic growth, demographicsand
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life dyle, energy and environment, development patterns and persond mobility, commercid feight
transportation, new technology and communications, and resources and inditutiona arrangements.

The conference concluded that as the year 2020 approached: there will continue to be modest economic
growth; population increases will be concentrated in the non-white groups, particularly in the South and
West; there will be further decentralization of residences and work places into suburban aress; the
automabilewill remain the predominant mode of trangportation; thereduction in air pollution and energy use
will pose agreater chalenge; new technologieswill not be redlized unlessthere is a concerted effort by the
public and private sectors, states and localities will need to play a greater role in funding and planning.

In September, 1988, the Transportation 2020 group published The Bottom Line, which summarized their
edimatesof surfacetrangportation investment requirementsthrough the year 2020 (American Association of
State Highway and Trangportation Officias, 1988). They reported that a$80 billion annually was needed
for highways and $15 billion annualy was needed for public trangportation from al sources, including
Federd, date and locd governments just to maintain the transportation infrastructure. To maintain the
current level of service in the face of increased trave in the future, a more than 40 percent increase over
exiging funding levels would be required.

Tweve key associations of Trangportation 2020 formed a Trangportation Alternatives Group (TAG), to
andyzeinformation from the 2020 processand formulate nationd srategies. Therecommendationsof TAG
were directed toward increasing the leve of funding for the preservation and expansion of nation's surface
transportation system, greater flexibility, increased emphasis on safety, assurance of equitable cost

alocation, greater regulatory uniformity in freight transportation, improvement in ar qudity, atention to
intermodal access, support for intercity and rural public trangportation, and renewa of surfacetrangportation
research, especidly for intelligent vehicle highway systems (Trangportation Alternatives Group, 1990).

These recommendations were used to devel op and consolidate support for anew broad nationa surface
trangportation program.

Williamsburg Conference on Transportation and Economic Development

As public funds for transportation investment became more congtrained, there was a growing interest in
demondtrating the benefit of these investments on economic development. Trangportation planners and
policy makers sought to justify trangportation investment not just as another expenditure but asafactor that
would increase economic productivity and international competitiveness. Some research a the macro
economic level showed that a strong relationship existed between public capitd investment and private
sector productivity, profitability, and investment (Aschauer, 1989).

The primary difficulty for trangportation planners in addressing this issue was isolating the economic
consequences of the trangportation investments and comparing them with the consequences of other public
and privateinvestments. A further problem wasthe establishment of causa relationships between specific
transportation investments and  subsegquent economic events.
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To addresstheseissues, aninternational conference on “ Transportation and Economic Development,” was
heldin Williamsburg, Virginia, on November 5-8, 1989. The conferencefocused on eva uating the methods
and modeling techniquesfor relating transportation investment to economic development. A seriesof case
studies was examined to assess this relationship at the State and regiond level (Transportation Research
Board, 1990a).

The conference concluded that the primary benefits of a transportation investment accrued to the user in
terms of savingsin travel time, cost, and accident reduction. Economic impacts measured the secondary
benefitsthat affected income, employment, production, resource consumption, pollution generation, and tax
revenues. Exigting economicimpact modeswerefound to belimited inther ability to duplicate the complex
redity of a dynamic economy, lacking in empirica data, and often unreliable in practice.

The conference dso concluded that a good transportation system was a necessary but not sufficient
condition for development. The correlation betweenthelevd of infrastructureinvestment and incomefound
in prior studies had not been shown to be acausal relationship. The conference stressed that therewas il
aneed for research to develop causal- based methodologies.

National Transportation Strategic Planning Study

With the start of the decade of the 1990sfast approaching and anew century not far off, therewas concern
about the future of the nation's transportation system. The concern was expressed in the House Report on
the 1988 DOT A ppropriations Report:

“With the scheduled completion of the Interstate highway systemin 1992, the growing congraints
on expansion of airport capacity, and the projected doubling of traffic by the year 2000 in many of
our large urban aress, the federa government will be faced with mgor decisonsin the early 1990s
about itsrole, responghility, and choice of optionsto continuethe devel opment and improvement of
our future trangportation network. The Committee believesit isamgor national economic, socid,
and defense priority to ensure that this country continuesto havethe best transportation network in
the world.”

To address these issues, the 1988 Department of Transportation Appropriations Act cdled for a
long-range, multimoda study to the year 2015 for transportation facilitiesand servicesto carry personsand
goods. The National Transportation Strategic Planning Study (NTSPS) was completed in March 1990
(U.S. Dept. of Transportation, 1990a). It wasthefirst nationa transportation assessment to be conducted
by DOT in 15 years, and the first to andyze dl modes of trangportation to the same leve of detail.

The NTSPS report provided an overview of the Nation's transportation system and identified future
investments required to maintain and develop the infrastructure. The report andyzed the trends and key
factors expected to influence transportation demand and supply over the next 25 to 30 years, including
demographics, theeconomy, energy, and theenvironment. 1t examined important issuesincluding trendsin
passenger and freight movements, internationa comparisons of infrastructure, usage and policies; economic
deregulation; safety, security and accessibility; and new technology.
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Thereport included an andysis of each of the six individud trangportation modes: aviation, highway, public
trangportation, railroads, pipelinesand waterborne, and defense transportation. The modeswereandyzed
intermsof current conditions and performance, forecast future travel demand, funding sources, key issues,
and future investment requirements. Finaly, the report synthesizes the results of five urban areas sudies
which were conducted by loca planning agencies.

The Nationd Trangportation Strategic Planning Study was used as background for and to provide support
to A Statement of National Transportation Policy issued by Secretary Samuel K. Skinner in February
1990 (U.S. Dept. of Transportation, 1990b). It was the first comprehensive policy statement issued by
DOT in over decade. In preparing the policy, DOT engaged in an extensve outreach program through
public hearings, focus group sessons, seminars with transportation experts, informa discussons and
correspondence. DOT launched the program by issuing an overview of the nation's trangportation system
and an identification of issues (U.S. Dept. of Transportation, 1989a). A conference was held n
Washington, D.C. at Nationd Academy of Sciences

in July, 1989 to open the public debate on national trangportation policy (U.S. Dept. of Trangportation,
1989b).

At the end of the one year process, the policy was published. It set forth new directions for nationd
transportation policy which were grouped under six themes:

» maintain and expand the Nation's trangportation system;

» foster asound financid base for transportation;

»  keep the trangportation industry strong and competitive;

* ensuretha the trangportation system supports public safety and national security;
* protect the environment and the qudity of life;

e advance U.S. trangportation technology and expertise.

The policy aso set out the Strategies and actions to accomplish the vari ous objectives encompassed by the
Sx themes.

Intelligent Vehicle Highway Systems

As highway congestion grew, with its concomitant air pollution, accidents, and economic losses, new
approaches were being sought to improve mobility and aleviate these problems. One gpproach was the
development and application of inteligent vehicle highway systems (IVHS), oftenreferred to as* smart cars'
and “smart highways'.

IVHS technol ogies devel oped from advancesin € ectronics, communications, and information processing.
They incorporated advanced communicationstechnol ogy, computers, eectronic displays, warning systems,
and vehicleftraffic control systems, and alowed for two-way communications between highways and
drivers. Although the United States had taken the early lead in the late 1960s and early 1970s in
researching these technol ogies through the programs such as Electronic Route Guidance System (ERGYS)
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and Urban Traffic Control Systems (UTCYS), further development lagged in the United States while the
Japanese and Europeans mounted aggressive, well funded research and development programs in the
1980s.

Concerned about the loss of U.S. leadership, the Congress directed the Secretary of Transportation to:

assess ongoing European, Japanese and U.S. IVHS research initiatives, analyze the potentid impacts of
foreign IVHS programs on the introduction of advanced technology for the benefit of U.S. highway users
and on U.S. vehide manufacturers and related indudtries, and, make appropriate legidative and/or

programmeatic recommendations.

The report, completed in March 1990, described IVHS technologies in terms of advanced traffic

management systems, advanced driver informeation systems, freight and fleet control systems, and automeated
vehiclecontrol systems (U.S. Dept. of Trangportation, 1990c). Thereport concluded that theuse of IVHS
technol ogies had the potentia to reduce congestion, promote safety, and improve persona mohility. There
would, however, need to be extensve testing to determine which IVHS technologies were most cost
effective. U.S. industry and the public would have to become moreinvolved in IVHS or the European and
Japanese manufacturers could gain acompetitive advantage from their extensive research and devel opment
programs.

The report recommended the establishment of a nationa cooperative effort to foster the development,

demondtration, and implementation of 1VHS technologies. The federd role would be in the areas of

coordination and facilitation of research and development, planning and conducting demondtrations and
evauations, coordinatiion of standards and protocols, and participating in research related to DOT's
operaing and regulatory responghbilities. Developing and marketing 1VHS technologies would be the
respongbility of the private sector, and state and local governmentswould till be responsible for highway
operationsand traffic management. Pardle development in both the highway infrastructure and the vehicle
would be required to order for these technologies to be successful.

In April 1990, a nationd leadership conference in Orlando, Horida, “Implementing Intelligent Vehicle
Highway Systems” brought together senior executives from the private sector.  The conference
recommended the establishment of anew organization to guide the devel opment and coordination of IVHS
activities (Highway Users Federation, 1990). Asaresult, in July 1990, IVHS Americawas established by
the Highway Users Federation and the American Association of State Highway and Trangportation Officids
(AASHTO) to bring together private companies, state and loca governments, and the research community.

The advent of 1VHS technologies had opened anew chapter in surfacetransportation. 1VHS had quickly
become an accepted concept and generated wide ranging research and development projects.
Demondrationsbeganin LosAngeles, Cdiforniain July 1990, with the Pathfinder project, and the next yeer
in Orlando, FHorida, with the TravTek project, both designed to eva uate the usefulness of an advancetraffic
information systems.

L awsuit Against the Metropolitan Transportation Commission's Travel Models
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In June, 1989, two environmenta organizations, the SeerraClub Lega Defense Fund and the Citizensfor a
Better Environment, filed lawsuitsin the Federd Didtrict Court of Northern Cdiforniaclaming thet the State
of Cdifornia, the Metropolitan Transportation Commisson (MTC) of San Francisco, and other regiond
agencies had violated the provisons of the Clean Air Act Amendments of 1977 by not doing enough to
meet the clean air tandards (Garrett and Wachs, 1996).

The subject of thelitigation was an non-attainment e ement included as part of the Bay Areas1982 SIPfor
meeting the CO and ozone air qudity standards by 1987. That element was to consder delaying any
proposed highway projects that would worsen emissons. The case focused on the generd issue of the
effects of increased highway capacity on reducing trangt usage, discouraging infill and dengfication,
increedng highway speeds, inducing highway travel, promoting population growth and economic
development, and enabling the spread of urban sprawl, dl of which would contributeto greeter air pollution
emissions (Harvey and Deskin, 1991).

The role of trangportation in the SIP was estimated through the air quaity and trangportation conformity
andyses. The trangportation plan was required to contribute to meeting the air qudity standards by a
gpecified date. The MTC undertook a conventiond “date of the practice" andyss to determine the
emissonsimpacts of the trangportation plan. The environmenta groups argued that conventiond regiona
travel forecasting modd s overstated the emissions benefits of highway investmentsby fully reflecting speed
improvements on reducing emissions but showing little or none of the induced travel resulting from faster
times (Harvey, and Deakin 1992).

Table 9 shows the possible responses to highway capacity increases argued by the environmenta

organizations (Stopher, 1991). Theenvironmenta organizationsargued that the M TC travel mode sdid not
take account of dl of these travel responses.  Consequently, MTC proposed an analys's procedure with
feedback to trip generation, auto ownership, resdentia location, and employment location. MTC argued
that practical models of regiona growth asafunction of infrastructure investments were not available. The
Court accepted the proposed conformity anadyss procedure. However. the Judge qualified the decison
noting that nothing in his reading of the 1990 Clean Air Act Amendments of 1990 would preclude EPA

from requiring agrowth analysisin future guidance. In May, 1992, after threeyears of effort, the Court ruled
that M TC was making reasonable progressin cleaning theregion'sar. All partiesagreed that therewereno
technical issues remaining (Harvey, and Deakin 1992).

This lawsuit masked aturning point in urban trangportation planning and analysis. The dipute centered on
the differences of the two sdes on the role and purpose of planning. Throughout the 1950s and 1960s,
transportation plans were used as a generd set of guidelinesto assst decison makersto formulate policy
and not dwaysavailableto thepublic. Morerecently, trangportation planswere seen as providing guidance
for solving specific problems. With extensive public participation, planswere cong dered to beprogramsof
actions, and in some instances, a* contract” between the various concerned groups and the government.
Plans were to respond to changing conditions and binding on those who proposed them (Garrett and
Wachs, 1996).
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Table9
Travel Response to Highway Capacity Increases

Forgone Trips. Tripsthat have been forgone because of congestion now will be made. This
will result in an absolute increase in numbers of trips using the facility that has been expanded.

Peak Spreading. There will be areduction in peak-spreading from people no longer
delaying trips or starting early to avoid congestion. Thiswill result in a shift of trips between
the traditiona off- peak periods to the peak periods and is likely to restore the pre-capacity
increase leve of congestion in the pesk.

Route Changes. Trips that may have used pardld or nearby aternatives routes, in order to
avoid congestion, may now divert and take the new facility, if the capacity increases boosts
travel speeds above those of competing routes.

Chained Trips. Tripsthat have been made part of an existing trip through trip chaining may
now be “unchained,” effectively adding more tripsto the totd. In particular, home-to-work
trips that may have been used for side trips to shopping, banking, other personal errands,
etc., may now be replaced by severa “out-and-back” trips from home for the same
purposes.

Destination Changes. Trips made to nearby, but less-desired locations may now be made
to further-away, more desired locations, leading to an increase in trip lengths and therefore
lengthening the distances that trips are made on the expanded facility.

M ode Changes. People who have chosen to use transt or carpools will now return to using
solo drive. Thiswill aso result in an absolute increase in auto trips on the expanded facility.

Auto Owner ship. If auto use increases, auto ownership will eventualy exhibit increases,
a0, provided that the shift away from trangt and carpool is maintained.

New Development. In the longer term, if congestion levels are lowered for sufficient time,
developers can be expected to seek additiona development that will increase the number of
resdents and jobsin the vicinity of the expanded facility.

Geographic Information Systems

After years of development, geographic information systems (GIS) were beginning to be used by planning
agencies to support analyss and decisonmaking. GIS was a computerized data management system
designed to capture, store, retrieve, analyze, and display spatialy referenced data. Data bases that were
geographically coded were accessble more quickly and cheagply than would otherwise be the case.

Moreover, GIS dlowed the use of information from different data bases that would be too difficult or too
expendve to use together had they not been geographicaly coded. Geographic information systems o
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facilitated moving between different scales of planning where data hed to be aggregated or disaggregated
between different zone systems and networks with different levels of detail (Weiner, 1989).

A number of trangportation planning agencies made extensive commitments of time and money to develop
GIS capability for their urban areas. GISwas used to manage land use, population, and employment data
for input to the Urban Transportation Planning System (UTPS) to estimate trip generation rates. GISwas
a0 usad to generate plots of output files including volumes, bandwidths, facility types, and other link
attributes. In addition, the GI S thematic mapping capabilities were used to andyze and present datafrom
the Census Bureau's Urban Trangportation Planning Package (UTPP). GIS capability dlowed areas to
merge land use data from field surveys with exigting data bases.

The Census Bureau developed adigital map data base that automated the mapping and related geographic
activities to support its survey programs. This system, known as Topologicaly Integrated Geographic
Encoding and Reference (TIGER), was available as the base map for a locd GIS. In an early
demongtration, TIGER in conjunction with a GIS was used to produce base maps and data files for
trangportation planning and andysis. It facilitated theintegration of the Census UTPP and local data bases.
The TIGER file wasfindly developed for the entire country.

Mogt States were developing GIS capabilities and applications as well (Vonderohe, et. d., 1991).

Computer software was generdly acquired from private vendors. Applications included highway
inventories, pavement management, accident andys's, bridge management, project tracking, environmental
impact analys's, and executive information systems.

Trandt agencies were dso adapting GI S to performing their planning functions (Schweiger, 1991). These
functionsincluded ridership forecasting, service planning, map design and publishing, facilities managemernt,
cusomer information services, and scheduling and run-cutting. Mogt trangit agencies obtained their
software from commercia sources.

The devdopment of GIS cgpabilities and gpplications required a mgor commitment by an entire
organization of gaff and money. It was an evolving phenomenon with new gpplications and products
continuoudy being developed (Moyer and Larson, 1991). Inaddition, computer and information resources
were adso improving. Nevertheless, GIS expanded the capability of agencies to conduct analyses and
support decison makers.

National Maglev Initiative

Astheexpenseand difficulty in expanding or building new arportsand highwaysin crowded intercity trave
corridors grew, other forms of transportation were being considered to relieve congestion and to provide
more efficient service. Among these dternatives wasthe expansion of high speed rall servicein the United
States. High-gpeed passenger rail was dready operating in Europe and Japan, and magneticaly levitated
trains were being actively developed by the Germans and Japanese.
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The earliest involvement of the United Stateswith high speed rall (defined astraveling 125 m.p.h. or faster)
predated the creation of the Department of Trangportation. Under the High Speed Ground Transportation
Act of 1965, the Federd Rallroad Adminigration (FRA) ran aresearch program in high speed ground
trangportation and ademongtration program involving the Metroliner and Turbo Train. Thedemondrations
showed that improved railroad trip times between citiesin the Boston-Washington Corridor would attract
passengers to the railroad.

Under the same act, the Department undertook a planning program to determine the best form of
transportation to emphasize for passenger movement in the Northeast Corridor. Thiseventualy ledtothe
Northeast Corridor Improvement Project in 1976 which invested over $2.3 hillion in improved rall
trangportation. That project resulted in 2 hour and 30 minute, 125 m.p.h. Metroliner service from
Washington to New Y ork.

Inthe 1970's, the Department's research and devel opment program funded studies of two types of maglev
vehicles with the intention of sdecting the most desirable system for testing. FRA's Office High Speed
Ground Trangportation expended over $2.3 millionon maglev research between 1971 and 1976. Much of
the research was done through contracts with Ford Motor Company, The Stanford Research Ingtitute, and
the Mitre Corporation. In 1974, a prototype linear induction motor research vehicle produced from this
research set aworld speed record of 255 m.p.h. By thetimethat the program wasterminated in 1976, the
research had produced a scale model demonstration (U.S. Dept. of Trangportation, 1990d).

Following the termination of U.S. government funded research, companiesin Japan and Germany continued
the development of maglev systems with substantial support from their governments. Inthe U.S,, private
industry virtudly abandoned its interest in high-speed maglev systems. However, UMTA supported
research on low-speed urban maglev systems with Boeing Company until 1986.

During the 1980's, through its emerging corridors program, FRA funded market feagbility studiesfor the
development of high speed rall systems in severa dense corridors. Under this program, grants for ten
corridor studies were made totaling $3.8 million.

Then, after yearsof littleinterest or activity in magnetic levitation technology, the Nationd Maglev Initiative
(NMI) was launched in January, 1990, to assess the potentia of maglev transportation inthe U.S. This
initiativewasajoint undertaking of FRA, the U.S. Army Corpsof Engineers and the Department of Energy
in partnership with the private sector and state governments. The goa of the cooperative effort was to
improve intercity trangportation in the 21st century through the development and implementation of
commercidly viable, advanced maglev systems.

The NMI included a review of the safety, engineering, economic, and environmental aspects of maglev
systems. Projects under the NMI andyzed maglev subsystems and componentsto improve performance,
reduce costsand lower risks. System concept devel opment projectseva uated new approachesfor maglev
that could be used as the basis for an advanced maglev system.
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A preiminary assessment of the potentia for maglev implementation in the U.S. concluded that as many as
2,600 route-miles might be economically feasble, depending on the assumptions used (U.S. Dept. of

Trangportation, 1990d). (Figure 17) This assessment of financia feasbility would be refined asthe NMI

developed additiona information and the analyses became more sophisticated.

Figure 17
Potential Maglev Corridors

e il Analypod by FALS

In November 1990, the TRB completed a Study of High- Speed Trangportation in High-Density Corridors
in the United States was completed by the Transportation Research Board (Transportation Research

Board, 1990b). The study assessed the gpplicability of awide range of technology optionsfor serving the
magor high dengty travel corridors in the United States over the intermediate to long term. The study

concluded that there were a number of available high-speed rail technologiesthat could operate at speeds
up to 200 m.p.h., and that systems under devel opment would be ableto exceed this speed. Higher speed,
however, would come at an additional cost and energy pendlties.

The mgor cost of these systems were in the acquidtion of the right of way and congruction of the

guideway, stations and supporting structures. Themost important factor in determining financid viability of

these systems, whether public or private, was ridership. The primary market for these sysemswasin the
150-500 mile trip range and in competition with air travel. It was unlikely that any U.S. corridor could
support ahigh-speedrail system to the degreethat it would cover capital and operating costs. Furthermore,

there were no inditutiond arrangements to support the development of high-speedrail systemsintheU.S.
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The TRB report recommended that maglev offered abetter research opportunity because of itspotentia for
higher speeds and lower costs than conventiona technology. Further research under the NMI should be
conducted and the results reviewed to determine the need for additiond research and development.

Clean Air Act Amendments of 1990

Intheyears after the passage of the Clean Air Act Amendments of 1970, considerable progresswas made
inreducing air pollutionin the nation's urban aress. Average automobile emissionsdropped from 85 grams
per mile of carbon monoxide (CO) in 1970 to 25 grams per milein 1988. Lead usagein gasoline dropped
by 99 percent between 1975 and 1988. From 1978 to 1988, transportation rel ated emissions decreased
38 percent for CO, 36 percent for hydrocarbons, 15 percent for nitrogen oxides (NOX). The reduction
occurred despite a24 percent increase in vehicle miles of travel during the same period. Nevertheless, by
1988, 101 urban areas failed to meet national ambient air qudity standards (NAAQS) for ozone, and 44
areas failed to meet the NAAQS for CO (U.S. Dept. of Transportation, 1990a).

In June 1989, President Bush proposed mgjor revisionsto the Clean Air Act. Inthe Congress, thebill was
extensvely debated and revised before it was passed. On November 15, 1990, the President signed the
Clean Air Act Amendments of 1990.

Of the devenftitlesin the act, two in particular directly pertained to transportation. Title 1 addressed the
attainment and maintenance of NAAQS. Nonatainment areas were classfied for ozone, CO, and
particulate matter in accordance with the severity of theair pollution problem. Depending upon the degree
to which an area exceeded the standard, that areawas required to implement various control programsand
to achieve attainment of the NAAQS within a pecified period of time. The areasthat were furthest out of
compliance were given the longest length of time to achieve the standards. (Table 10)

Those urban aress that were classfied as “Nonratanment aress’ had to underteke a series of
trangportation actions that accumulated with the degree of severity. Urban areasclassfied as*margind” for
ozone compliance had to complete an emissionsinventory within two years of enactment and every three
years theregfter. In addition, these areas had to correct their exigting ingpection/maintenance (1/M)
programs. “Moderate’ areas had to submit revised State Implementation Plans (SIPs) that  reduced
voltile organic compounds (VOC) emissonsby 15 percent from 1990 baseline emissonsover the 6 years
following enactment. In addition to the 15 percent reduction, emissonsarisng fromgrowthin VMT had to
be offset. Reductions from other Federd programs including tailpipe emisson standards, evaporative
controls, and fud volatility could not be credited toward the 15 percent reduction. Theseareasaso hadto
adopt abasic I/M program (Hawthorn, 1991).

Table 10
Classfication of Areas Under The Clean Air Act Amendments of 1990

No. of | Attainment
Class | Areas Date Transportation Provisons

OZONE (NAAQS = .12 parts per million)
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Margind 39 3Years Emissons Inventory

Moderate | 32 6 Years Emissions reduction of 15% in 6 years (2.5% per yr.)
Serious 16 9Years After 6 years, 3% per yr. VMT reduction
Severe 7 15 Years After 2 years, TCMsto offset travel growth and
employer trip reductions
Extreme 1 20 Years Possible heavy-duty vehicle restrictions

CARBON MONOXIDE (NAAQS = 9 parts per million)

Moderate | 38 Dec. 31, 1995 | VMT forecagsin SIPs and automeatic contingency
measures

Serious 3 Dec. 31, 2000 | After 2 years, TCMsto offset travel growth,
oxygenated fud and economic disncentives

“Serious’ areas, in addition to meeting the requirements for moderate areas, had to show “reasonable
further progress” These aress had to submit SIP revisons within 4 years of enactment that included dl
feasble measures to achieve VOC emission reductions of 3 percent annuadly for each consecutive 3-year
period beginning 6 years after enactment. For areas with 1980 populations of 250,000 or more, a
clean-fud program had to be established which required fleets of 10 vehicles or moreto use norpolluting
fuels. Areasexceeding 200,000 in population had to adopt an enhanced I/M program within two years of
enactment.  After 6 years, and for each third year after that, areas had to demongtrate that vehicle
emissions, congestion levels, VMT and other relevant parameters were consistent with those used in the
SIP. If not, an SIP revison was required within 18 months that included transportation control measures
(TCMs) to reduce emisson levels consstent with the levels forecasted in the SIP (U.S. Environmentd
Protection Agency, 1990).

Urban areas that were classfied as “severe' had to meet the requirements for “serious’ areas and aso
submit SIPrevisonswithin two years of enactment whichidentified and adopted TCMsto offset the growth
in emisson and thegrowthintripsor VMT. Thisoffset wasin addition to the 2.5 percent annua reduction
required for “moderate’ areas. The SIP had to include a requirement for employers of 100 of more to
increase average work trip passenger occupancy by not lessthan 25 percent abovetheaveragefor dl work
trips in the area.  Employers had to submit compliance plans within two years of SIP submisson
demondtrating compliance four years after submittal of the SIP.

“Extreme’ areas, those which exceeded the standard by more than 133 percent, had to meet the
requirements for “severe’ areas. In addition, the SIP could contain measures to reduce high-polluting or
heavy-duty vehicles during pesk traffic hours.

Similar provisonswere established for thetwo categories of CO Non-attainment aress. Areasclassfiedas
“moderate’ had to submit an emissons inventory within two years of enactment and every three years
thereafter. For someareas, fud with a2.7 percent oxygen content 2.7 was required during winter months.
Withintwo years of enactment, moderate CO areashad torevisetheir SIPsto contain VMT forecasts until
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attainment using EPA guidance for the forecasting. Some of these areas had to adopt an enhanced I/M

program within two years of enactment. For the most severe of the moderate areas with 1980 popul ations
of 250,000 or more, a clean-fue program had to be established which required fleets of 10 vehicles or
more to use non-palluting fuds. All SIPrevisions had to include contingency measuresto be automaticaly
implemented if VMT levels exceed projections or if attainment by the deadline was missed.

In addition to meeting the requirementsfor moderate areas, “ serious’ CO areas had to submit SIPrevisons
within 2 years of enactment that included TCMsto reduce CO emissionsand offset emisson increasesfrom
VMT growth and the seasond use of oxygenated fuel. The oxygen content of thefud had to be sufficientin
combination with other measures to provide for the attainment of the CO standard by the applicable date.
If the area faled to meet the standard, a program of TCMs and economic incentives had to be
implemented.

The*conformity” provisionsin the 1990 Act were expanded from the Clean Air Act Amendmentsof 1977.

A conformity determination was required to assurethat Federaly approved or financialy asssted projects
or actions conform to a SIP. The 1990 provisions shifted the emphasis from conforming to a SIP to
conforming to a SIP's purpose of diminating and reducing the severity and number of violaions of the
NAAQS and achieving expeditious attainment of the sandards. In addition, no activity could cause or
contributeto new NAAQS violations, nor increase the frequency or severity of any exising violaionsof any
gtandard, nor delay the timely atainment of any required NAAQS. The new provisons still required the
DOT and MPOs to make conformity determinations but they were to be much more dependent on
quantitative andyses (Shrouds, 1991).

The process recognized that transportation-related air quaity issues had to be analyzed on asystem-wide
bas's and be controlled through regiona dtrategies to be effective. Consequently, projects had to be
andyzed in the aggregate rather than on a project basis as previoudy required. At the project leve, three
conditionshad to be met in order to make aconformity determination. Onewasthat the project comefrom
aconforming plan and program. The second was that the design concept and scope of the project had not
changed once the plan and program were found to conform. Third wasthat the design concept and scope
of the project a the time of the conformity determination for the program was adequate to determine
emissons. If theproject had changed, it had to be reanayzed with the other projectsin the conforming plan
and program to determine that it would not increase emissions or otherwise interfere with meeting the
deadlines (Shrouds, 1991).

The Clean Air Act Amendments of 1990 expanded the “sanctions’ where dtates falled to carry out
requirementsof the Act. Previoudy, sanctionswere only gpplied for falling to submitaSIP. Under the new
provisons, sanctions could additionally be triggered when EPA disgpproved a SIP or a State or MPO
faled to implement any SIP provison. Moreover, sanctions could be imposed for fallures unrelated to
trangportation or mobile sources, for example, for falures related to stationary sources.

Under the 1990 provisions, there were two mandatory sanctions. They were withholding approva of

Federal-aid highway projects, and a two-for-one emissions offset for new or modified stationary sources.
Areashad 18 monthsto correct the deficiency before the sanctionstook effect. Previoudy, sanctionscould
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only be gpplied to the Non-attainment area. The 1990 provisons expanded the application of sanctionsto
any portion of the State that EPA determined reasonable and appropriate. The 1990 Act aso expanded
the list of projects that were exempt from the sanctions. These project types included: safety
demondtrations, trangt capita, HOV lanes and other HOV incentives, traffic flow improvements which
would reduce emissons, fringe parking, single occupant vehicle disincentivesincluding pricing, and incident
management.

The planning procedures of the 1990 Act required State and loca agencies to review and update, if

necessary, the SIP planning, implementation, enforcement, and funding respongbilities. It dsorequiredthe
certification of the Leading Planning Organization (LPO) to prepare the SIP, which was to include locdl

elected officids, representatives of the State and locd air agency, MPO, and State DOT. The 1990 Act
expanded the boundaries for Nonattainment areas to the metropolitan datistical area (MSA), unlessthe
Governor requested the exclusion of certain unaffected portions.

The 1990 Act cdled for the development of implementation guidance on various aspects of the process.
EPA, in consultation with DOT, was to issue guidance for forecasting VM T within 6 months of enactment.
Trangportation planning guidance was to beissued within 9 months by EPA in consultation with DOT and
State and locdl officids. EPA, with concurrence of DOT, was to issue criteria and procedures for
conformity determinations within 12 months of enactment. Also within 12 months of enactment, EPA was
to issue guidance on the formulation and emission reduction potentia of 16 TCMsincduding public transt,
trip reduction ordinances, HOV lanes and traffic flow improvements.

Title2 of the Clean Air Act Amendments of 1990 contained provisionsrelated to mobile sources. The Act
set more stringent emission standards for automobiles and light duty trucksto be met between modd years
1996 to 2003; beginning with 40 percent of vehiclesin 1994 and increasing to 100 percent by 1998. An
additiona 50 percent reduction was to be required after 2003 if EPA found that it was necessary and
technologicaly feasble. Emission control equipment need to bewarranted for 10 yearsand 100,000 miles.

A pilot program was set up for the sde of clean fud vehiclesin Cdifornia. Other cities could opt-in to the
program. The Act also required government and private fleetsin polluted areas to purchase 30 percent of
the vehiclesto be clean fudled. The Act required the sdle of “reformulated gasoling” with specified oxygen
content in the nine cities with the most severe ozone problems. It dso required the sde of gasoline with
higher oxygen content to reduce winter CO pollution. Asof January 1, 1996, lead was banned from usein
motor fud.

Particulate matter standards for buses were set at .10 grams per brake horsepower hour in model year
1993. EPA was directed to set bus emission standards and could by regulation require the purchase of
dternate fueled buses in urban areas over 750,000 population.

TheClean Air Act Amendments of 1990 created amgjor chalengeto transportation plannersto continueto
provide urban mobility while meeting the requirements to improve air qudity under tight time deadlines.

Strategic Planning and M anagement
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Panning in many transportation agencies evolved through the 1970s from along range multiyear process
directed at developing projects for implementation to attempts that consdered possible future events and
planned strategicaly toinfluencethem. A 1983 review of drategic planning in trangportation agenciesfound
that some form of drategic planning existed in afew date trangportation and port authority organizations
(Meyer, 1983). The main problem with these early efforts was that there was little connection between
these plans and the day-to-day operations of the agency. Consequently, few of these strategic planswere
implemented (Tyndall, et. a, 1990).

In 1982, the Pennsylvania Department of Trangportation began a process which marked a fundamenta
changein gtrategic planning which became known as* drategic management.” The Department established
an iterative processthat linked its strategic planning to day-to-day management and operations asameans
to dea effectivey with the continualy changing interna and externd environments in which they had to
function.

An NCHRP project, “ Strategic Planning and Management Guidelines for Transportation Agencies,”
reviewed the status of strategic planning in transportation agencies and deve oped guiddinesfor successfully
indtitutiondizing it (Tynddl, et. d, 1990). The project found 25 trangportation agencies nationwide that
were actively engaged in some form of strategic planning and management. It dso found that many other
agencies had little interest in or understanding of strategic management and focused instead on day-to-day
operationa deemed more important.

Although there was no consensus on the definition of Strategic management, an operating definition was
adopted for the project. “ Strategic management isan interactive and ongoing process consisting minimally
of thefollowing fundamenta components: mission satement (including godsand objectives), environmenta
scan, strategy devel opment, action plan devel opment, resource alocation, and performance measurement”
(Tynddl, et. d, 1990).

The project developed guidelinesfor trangportation agenciesto evolvether current management systeminto
a drategic management system. It recognized that there were many agpproaches to effective Strategic
management.  The essentid ingredients were a future vison, involvement of dl managers, top leve

commitment, integration of existing management systems and processes, and focused planning of activities.

Strategic planning and management was gradudly adopted by more trangportation agenciesin coming to
grips with the many changes that they faced and to improve their organization's effectiveness.

Americans With Disabilities Act of 1990
The Americans With Disabilities Act (ADA) was Signed by President Bush in July 1990 after passage by
the Congresswith an overwheming mgority. The ADA prohibited discrimination on the bass of disability

inboth the public and private sectors. Itsprimary purposewasto makeit easer for personswith disabilities
to become part of the American mainstream.
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InApril 1991, DOT issued aproposed regulation to implement the ADA. The new regul ation incorporated
and amended those regul ation governing Section 504 of the Rehabilitation Act of 1973. Thenew regulation
goplied to dl providers whether they received Federd funds or not, whereas the earlier regulation only
gpplied to Federd fund recipients. The Department of Trangportation had previoudy issued aregulaionon
October 4, 1990, that required trangit authoritiesto only buy or lease accessibletrangt vehicles. A planto
implement the new regul ation had to be submitted by January 26, 1992, and implemented by July 26, 1992,
one year after the ADA was sgned into law (U.S. Dept. of Transportation, 1991a).

A mgjor feature of the new regulation wasthe requirement that any operator of afixed route trandt system
provide paratrangit or other specid servicesto personswith disabilities. The paratranst service had to be
comparabletotheleve of service provided toindividudswithout disabilitieswho usethefixed route sysem.

The regulation required that the paratrangt services be provided to dl origins and destinations within a
corridor of agiven width on each side of any fixed trangt route. The serviceareawidth varied depending
upon the population density. The service had to be operated the same days and hours as the fixed route
sarvice. A 24-hour advanced reservation system was required where service had to be provided if

requested on the previousday. Thefare had to be comparablewith the basefare of thefixed route service.

Each trandt system had to establish a system to determine digibility for the new pararangt service. A

walver provison was included if the trandt system could demongtrate that providing full blown paratrangt
service would cause an undue financid burden. The system was il required service to the extent thet it
could.

Under the regulation, trangt systems with inaccessble commuter, rgpid and light rail stations would be
required to identify “key" stations, following a public participation process, and make them accessble to
persons with disabilities within three years. “Key" gations were those with high volumes, transfer points,
ends of lines, and dtations that served mgjor activity centers. Some extensions were available for “key"
gations, up to 20 to 30 years, aslong as certain progress was made in making other stations accessible.

The regulation aso incorporated the proposed standards by the Architectura and Transportation
Compliance Board for accessible vehicles and facilities, issued in April, 1990.

DOT egtimated the average annua cost for providing paratransit service. These costs ranges from $28.7
million for the ten largest urban areas, $10 million for other areas over 1 million in population, to $750,000
for areas under 250,000 in population. DOT indicated that there would not be additional Federa fundsto
implement this regulation.

Intermodal Surface Transportation Efficiency Act of 1991

With the completion of the Nationd Interstate and Defense Highway System provided for in the Surface
Transportation Assstance Act of 1982, the debate on the reauthorization of the surface trangportation
legidation focused on the nature and Size of the post-Interstate program. Clearly, the shortage of financid
resources was still aserious concern, aswell astheissues of anincreasein the Federa gastax, theleve of
funding for the program, the amount of flexibility in usng those funds for other than highway purposes, the
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Federd matching share, and the degree of authority that loca agencieswould be given in programming the
funds. Other issues were dso in dispute relating to the continuance of Federa trangit operating assistance,
criteriafor new rall trangt systems, and the eearmarking of funds for specific highway and trangt projects.

The hill that was findly signed into law by Presdent Bush on December 18, 1991, opened anew erain
surfacetrangportation. TheIntermodal Surface Transportation Efficiency Act of 1991 (ISTEA) authorized
$151 billion over sx years for highways, mass trangt and safety programs. (Table 11) In a mgor
breakthrough, the Act created a surface transportation program with flexible funding that opened the door
to new opportunities to address statewide and urban transportation problems. (U.S. Dept. of
Transportation, 1991b)

The purpose of the Act was st forth in its statement of palicy:

“Itisthe palicy of the United Statesto develop aNationd Intermoda Transportation System that is
economicaly efficient and environmentaly sound, provides the foundation for the Nation to
compete in the globa economy, and will move people and goods in an energy efficient manner.”

Titlel, Surface Trangportation, established anew Nationa Highway System (NHS) consisting of 155,000
miles (plus or minus 15 percent) of Interstate highways, urban and rurd principd arterids, and other
drategic highways. Thefina system wasto be proposed by the by the Department of Transportation, after
consultation with the States, and be designated by law by September 30, 1995. In the interim, the NHS
was to consst of highways classified as principa highways. The NHS was funded a $21 billion over six
years a a 80 percent Federd matching share. States could transfer up to 50 percent of their fundsto the
Surface Trangportation Program, and up to 100 percent in States with Non-attainment areaswith gpprova
of the U.S. Department of Transportation.

The Interstate system retained its identity even though it became part of the NHS. 1t was renamed the
“Dwight D. Eisenhower Nationa System of Interstate and Defense Highways.” Funding was provided for
completion of the remaining links and for continuation of the Interstate maintenance and Interstate Transfer
programs. ISTEA created anew block grant program, the Surface Transportation Program (STP), which
made funds available for abroad range of highway, masstrangt, safety and environmenta purposes. STP
funds could be used for highway congtruction and 4R; bridge projects; transit capital projects; carpoal,
parking, bicycle and pededtrian fadilities; highway and trangt safety improvements; traffic monitoring,
management and control facilities; trangportation control measures, and wetland mitigation efforts.

Table11
Intermodal Surface Transportation Efficiency Act of 1991
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Authorization Levelsby Fiscal Year

($ Millions)

1992 1993 1994 | 1995 1996 | 1997 Total
Surface Transportation
NHS 3,003| 3599 | 3599 | 3599| 3,600| 3,600| 21,000
| Congtruction 1,800 ( 1,800 | 1,800 | 1,800 0 0 7,200
| Maintenance 2431 2913 | 2914 | 2914 | 2914 | 2914| 17,000
| Subdtitutions 240 240 240 240 0 0 960
STP 3418 | 4,09 | 4,096 | 4,09 | 4,097 | 4,097 | 23,900
Bridge Rep & Reh 2288 | 2,762 | 2,762 | 2,762 | 2,763 | 2,763 | 16,100
Demo Projects 543 | 1,225| 1,159 | 1,101 | 1,101| 1,101 6,230
Cong & Air Qud 858 | 1,028| 1,028| 1,028| 1,029| 1,029| 6,000
Other Programs 1,875 761 816 801 828 828 | 5,910
Equity Adjust 2236 | 2,055 | 2,055| 2,055 | 4,055| 4,055| 16,512
Subtotal 18,692 | 20,479 | 20,469 | 20,396 | 20,387 | 20,389 | 120,812
Highway Safety
State/Community 126 171 171 171 171 171 981
Safety R&D 44 44 44 44 44 44 264
Treffic & Vehide 69 71 74 77 0 0 2901
Sefety
Other Programs 39 11 11 11 4 4 80
Subtotal 278 297 300 303 219 219 1,616
Mass Transit
Discretionary 1,342 | 2,030| 2,050| 2,050| 2,050 | 2,900 | 12422
Formula 1823 | 2,604 | 2643 | 2643 | 2,643 | 3,741 | 16,096
Rurd 106 152 154 154 154 218 937
| Subdtitutions 160 165 0 0 0 0 325
Elderly & Dissbled 55 70 69 69 69 97 428
Plan & Research 120 164 161 161 161 224 987
Adminidration 37 50 49 49 49 70 304
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Subtotal 3643 | 5235 5125| 5125| 5125 7,250 | 31,499
Motor Carrier Safety

Safety Grants 65 76 80 83 85 90 479
Safety Functions 49 0 0 0 0 0 49
Other 7 1 1 0 0 0 9
Subtotal 121 77 81 83 85 90 537
Resear ch

BTS 5 10 15 15 20 25 90
Bus Testing 4 0 0 0 0 0 4
Universty Centers 5 6 6 6 6 6 35
Research Indtitutes 11 9 9 6 6 6 47
IVHS 94 113 113 113 113 113 659
Subtotal 119 138 143 140 145 150 836
Total 22,850 | 26,226 | 26,118 | 26,047 | 25,961 | 28,098 | 155,300

The STPwas authorized at $23.9 billion over six yearsat a80 percent Federal matching share. Additional
funds could be transferred to the program from the so called equity adjustments. Each State was required
to st asde 10 percent of the funds for safety condtruction activities and another 10 percent for

trangportation enhancements, which included bicycle and pededtrian facilities, acquidtion of scenic

easements, or scenic or historic Sites; landscaping and beauttification; preservation or rehabilitation of hitoric
gtes, preservation of abandoned rail corridorsincluding conversion to bicycle or pedestriantrails; control of
outdoor advertising; archaeologica research; and mitigation of water pollution from highway runoff. The
remaining 80 percent had to be dlocated statewide as shown in Figure 18. (U.S. Dept. of Transportation,
1992a)
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Figure 18
Allocation of Surface Trangportation Program Funds
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The Bridge Replacement and Rehabilitation program was continued with minor changes. Up to 40 percent
of a State's funds could te transferred to the NHS or STP. In addition, 539 specid projects were
Congressondly designated at atota cost of $6.2 billion.

A new Congestion Mitigation and Air Quality Improvement Program was established, with a 80 percent
Federa matching rate, for transportation projects in ozone and carbon monoxide Non-attainment aress.
These projects must contribute to an area meeting the NAAQS. If a State does not have any of these
aress, it could use the funds asif they were STP funds. The funds were to be distributed based on each
State's share of population in Non-attainment areas weighted by the degree of air pollution. A minimum
apportionment of %2 percent was guaranteed to each State.

The were a number of equity adjustment provisionsin the ISTEA that were designed to achieve equiity in
funding levels among the States.

The 90 Percent Minimum Allocation and Donor State Bonus addressed equity between contributionsto the
Highway Trust Fund and dlocations for mgor program categories. A sum of $2 billion annudly was st
asdeto reimburse States for highway segments constructed with State funds that were later incorporated
into the Interstate system. Another equity account was established to insure that annua State shareswould
not be reduced from prior year amounts. The 90 percent of Payment Guarantees assured that Stateswould
receive 90 percent of their contributionsto the Highway Trust Fund for al highway programs except specid
projects.
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Special projectsand programswere created issevera areas. The Nationd Magnetic Levitation Prototype
Development Program was authorized at $725 million to devel op aprototype maglev system selected from
gpplicants from across the Nation. A Maglev Project Office was to be established jointly between the
Department of Transportation and Copsof Engineers. A separately funded $25 million High Speed Ground
Technology Development Program was created to demondtrate and promote new high speed ground
technologies dready under congtruction or in operation. Another provison of the Act alowed the use of
Federal-ad highway rightsof way for commuter or high peed rall, maglev sysemsand masstrangt facilities
where there was sufficient land or space and that would not adversdly affect automobile sefety.

Tolls were permitted on Federd-aid highway facilitiesto amuch greater degree than in the past. Projects
that would become digiblefor Federa funding was expanded to includeinitia congtruction of toll facilities,
4R work on toll facilities, and reconstruction or replacement of free highways (except Interstate facilities),
bridges and tunnels and converson to tall facilities. The Federd matching share for highway projectswas
50 percent and 50 or 80 percent for bridges and tunnels depending on the nature of the work.

A Congegtion Pricing Pilot Program was established for five congestion pricing pilot projects with up to
three of them on Interstate highways. The program was funded at $25 million annualy with a 50 percent
Federd matching share. In addition, the ISTEA cresated a program to fund State planning, design, and
development activities of Scenic Byways.

The Symms National Recreationd Trals Act of 1991, in Title IB, provided $180 million over six yearsfor
the creation and maintenance of recreationd trails for motorized and non-motorized vehicles. A new trust
fund was cregted in Title V111 to finance the program, drawing 0.3 percent of the revenuesto the Highway
Trust Fund. Funds were to be dlocated to the States based in part on the amount of non-highway
recreationa fuel used and could be used for land acquistion, congtruction, maintenance, restoration, and
educetion.

ISTEA strengthened the metropolitan planning process and expanded therole of MPOsin project seledion
and trangportation decison making. MPOs continued to be required in al urbanized areas with population
of 50,000 or greeter. Existing MPO designationsremained vaid unlessrevoked by the Governor and loca

units of government representing 75 percent of the affected population in the metropolitan area or as
otherwise provided under State or local procedures. New M PO designations or redesignations could be
made by agreement between the Governor and local units of government representing 75 percert of the
affected population in the metropolitan area or in accordance with applicable State or local law. Morethan
one MPO could be designated for an urbanized area if the Governor determines that the size and

complexity of the area warrant it. Where more than one MPO existed in an urban aress, they were to
consult with each other and the State to coordinate plans and programs. (Highway Users Federation, 1991)

Metropolitan area boundaries were defined for carrying out the metropolitan transportation planing prooess
and for expenditure of STP funds suball ocated to areas over 200,000 in population. The boundarieswere
to be established by agreement between the Governor and the MPO and were to encompass the current
urbanized areaand the areato be urbanized during a20 year forecast period, and could extend tothe M SA
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or CMSA boundary. In Non-attainment areas, the boundary had to encompass the Non-attainment area
unless the MPO and Governor decided to exclude a portion.

Large urbanized areas over 200,000 in population were designated as transportation management areas
(TMAS). Theseareashad additiond requirementsrelated to congestion management, project selection, and
certification. The Governor and MPOs could request additiond designations as TMAS.

Each metropolitan areahad to preparealong range plan, updated periodicaly, that identified trangportation
facilities which functioned as an integrated trangportation system, including afinancid plan, assess capitd
investment and other measures to preserve the existing trangportation system, and make the mogt efficient
use of exiging transportation fecilities to relieve congestion, and indicated appropriate enhancement
activities. A reasonable opportunity for public comment was required before the long-range plan was
approved. In Non-attainment areas, development of the long-range plan had to be coordinated with the
development of trangportation control measuresfor the Stateimplementation plan required under the Clean
Air Act.

ISTEA required MPO's to include consideration of 15 interrdlated factors in the development of their
20-year metropolitan trangportation plan. (Table 12) Oneimportant factor wasthe effect of trangportation
decisonsonland use and devel opment and consistency with land use and development plans. Abbreviated
planning procedures could be prescribed for areas not designated as TM A s based on the complexity of the
trangportation problems, however, not in Non-attainment areas for ozone and carbon monoxide.

In TMAS, the trangportation planning process had to include a congestion management system (CMS) for
the effective management of new and exigting transportation facilities through the use of travel demand
reduction and operational strategies.

A Transportation Improvement Program (T1P) was required to be developed by the MPO in cooperation
with the State and transit operators. The TIP hasto be updated at |east every two years and approved by
the MPO and Governor, with areasonable opportunity for public comment prior to gpprovad. TheTIPhad
toincludeapriority list of projectsand afinancid plan consstent with the funding that could be reasonably
be expected to be available.

In TMAS, al projects, except those on the NHS, and projects under the Bridge and |-maintenance
programs, were to be sdected by the MPO in consultation with the State from the approved TIP in
accordance with the prioritiesestablished inthe TIP. The other projectswereto be selected by the Statein
cooperation with the MPO from the approved TIP. In dl other metropolitan areas, projects were to be
selected by the State in cooperation with the MPO from the approved TIP.

Table 12
Metropolitan Trangportation Planning Factors

1. Presarvation of exigting trangportation 8. The need for connectivity of roads within the
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facilities and, where practica, ways to meet metropolitan area with roads outside the
trangportation needs by using existing metropolitan area.
trangportation facilities more efficiently. 9. Thetrangportation needs identified through
2. Theconsgtency of trangportation planning the use of the management systems required
with applicable Federd, State, and local by section 303 of thistitle.
energy conservation programs, goals and 10. Preservation of rights-of-way for
objectives. congiruction of future transportation
3. The need to relieve congestion and prevent projects, including identification of unused
congestion from occurring where it does not rights-of-way which may be needed for
yet occur. future trangportation corridors and
4. Thelikely effect of trangportation policy identification of those corridors for which
decisons on land use and development and action is most needed to prevent destruction
the consstency of transportation plans and or |loss.
programs with the provisons of al applicable | 11. Methods to enhance the efficient movement
ghort- and long-term land use and of freight.
development plans. 12. Theusedf life-cycle costs in the design and
5. The programming of expenditureson engineering of bridges, tunnels, or pavement.
transportation enhancement activities as 13. The overdl socid, economic, energy, and
required in section 133. environmental effects of trangportation
6. Theeffectsof dl trangportation projectsto decisons.
be undertaken in the metropolitan area, 14. Methods to expand and enhance- trangt
without regard to whether such projects are sarvices to increase the use of such services.
publicly funded. 15. Capitd investments that would result in
7. International border crossings and access to increased security in trangt systems.
ports, airports, intermoda transportation
facilities, mgjor freight distribution routes,
national parks, recrestion areas, monuments,
higtoric Stes, and military ingdlations.

Federa certification of the trangportation planning process was required for TMAS at least every three
years. TMAsthat were not certified were subject to funding sanctions. One percent of highway funds,
except those for Interstate congtruction and substitution, were authorized for metropolitan transportation
planning (PL). Additiond funds could be spent fromthe NHS and STP programs. Stateswere required to
develop formulasfor distributing PL funds using, based on population, status of planning, and metropolitan
trangportation needs, attainment of air quality standardsand other factors necessary to carry out gpplicable
Federa laws.

ISTEA created anew requirement for States to undertake a continuous statewide transportation planning
process modeled on the metropolitan transportation planning process. States were required to develop a
long-range plan covering al modes of transportation, coordinated with the trangportation planning carried
out in metropolitan areas, with opportunity for public comment. The State plans and programs were to
providefor the development of transportation facilitiesthat functioned asan intermoda State transportation
sysem. Twenty factors were specified to be consdered in the process. (Table 13)
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A datewide trangportation improvement program (STIP) was required to be developed and Federdly
approved at least every two years. The STIP was to be consstent with the long-range statewide and
metropolitan transportation plans and expected funding, and there had to be opportunity for public
comment. In Nonattainment areas, the STIP had to conform to the SIP. Two percent of Federa-aid
highway fundswere made available for planning and research programs. Not lessthat 25 percent of these
funds had to be used for research, development, and technol ogy transfer activities, unlessthe State certified
that planning expenditures would exceed 75 percent of the funds. Statewide planning activitieswere dso
eligible under the NHS and STP programs.

Table 13
Statewide Transportation Planning Factors

1. Thereaultsof the management systems 12. Methods to reduce traffic congestion and to
required pursuant to subsection (b). prevent traffic congestion from developing in

2. Any Federd, State, or locd energy gods, areas Where it does not yet occur, including
objectives, programs or requirements. methods to reduce motor vehicle trave,

3. Strategiesfor incorporating bicycle particularly Sngle-occupant motor vehicle
trangportation and pedestrian facilitiesin travel.
projects where appropriate throughout the 13. Methods to expand and enhance transit
State. services and to increase the use of such

4. International border crossings and accessto services.
ports, airports, intermodal transportation 14. The effect of transportation decisons on land
facilities, mgor freight digtribution routes, use and land development, including the
nationa parks, recreation and scenic aress, need for consgstency between transportation
monuments and higtoric sites, and military decisonmaking and the provisons of al
inddlations. applicable short-range and long-range land

5. Thetransportation needs of nonmetropolitan use and development plans.
areas through a process that includes 15. Thetrangportation needsidentified through
consultation with local dected officiaswith use of the management systems required by
jurisdiction over transportation. section 303 of thistitle.

6. Any metropolitan area plan developed 16. Where appropriate, the use of innovative
pursuant to section 134. mechanisms for financing projects, including

7. Connectivity between metropolitan areas vaue capture pricing, tolls, and congestion
within the State and with any metropolitan pricing.
aressin other States. 17. Presarvation of rights-of-way for

8. Recredtiond travel and tourism. congruction of future trangportation

9. Any State plan developed pursuant to the projects, including identification of unused
Federd Water Pollution Control Act. rights-of-way which may be needed for

10. Transportation system management and future transportation corridors, and
investment Strategies desgned to make the identification of those corridors for which
most efficient use of exigting transportation action is most needed to prevent destruction
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fedilities. or loss.

11. The overdl socid, economic, energy, and 18. Long-range needs of the State trangportation
environmenta effects of trangportation system.
decisons. 19. Methods to enhance the efficient movement
of commercid motor vehicles.

20. The use of life-cycle costs in the design and
engineering of bridges, tunnds or pavement.

One of thefactorsthat had to be consdered in both the metropolitan and statewide planning processeswas
the results of the management systems.  This refers to the requirement that States and metropolitan aress
develop, establish and implement six management systemsfor: highway pavement, bridges, highway safety,
traffic congestion, public trangportation facilities and equipment, and intermodal trangportation facilitiesand
gydems. These management systems were to be desgned to obtain the optimum yidd from the
trangportation system.

Titlell, the Highway Safety Act of 1991, continued the nonconstruction highway safety programsat $1.6
billion for theax-year period. TheAct expanded thelist of uniform guiddinesfor the State and Community
Highway Safety Grant Program. Amounts from this program were made available for specific purposesto
encourage the use of safety belts, motorcycle hemets, dcohol countermeasures, and National Driver
Regigter. The Act reauthorized the Highway Safety R& D program and regular NHTSA activities. Itdso
made permanent the law dlowing a 65 mph speed limit on rurd sections of non-Interstate highways
constructed to appropriate standards.

Title 111, the Federa Transit Act Amendments of 1991, authorized $31.5 billion for the six-year period.
The Act renamed the Urban Mass Transportation Adminigtration to be the Federa Trangt Administration
(FTA) toreflect the broader respongbility of the agency. The Section 3 Discretionary and Formula Capital

Grant program was reauthorized with minor changes. The funds were split 40 percent for new garts, 40
percent for rail modernization and 20 percent of bus and other projects. The Federal matching share was
increased from 75 percent to 80 percent.

New fixed guideway projects had to based on the results of dternatives andyss and prdiminary
engineering, and justified by expected mobility improvements, environmental benefits, cost effectivenessand
operating efficiency and supported by an acceptable degree of locd financid commitment. These criteria
could bewaived if the project wasin an extreme or severe Non-atainment areaand isincluded inthe SIP,
if the project requireslessthat $25 million in Section 3 funds, if the Federa shareisless than one-third, or
the project if the project is funded entirely with FHWA funds.

TheAct established athree-tier formulafor digributing rail modernization funds. Thefirst $455 millionwas
to be distributed to nine urbanized areas using gatutory percentages. The next $45 million was to be
dlocated to Six urbanized areas using specified percentages in the satute. Tier three distributed the next
$70 million 50 percent to the urbanized areas mentioned in the previous two tiers, and 50 percent to the
other urbanized areas with fixed guideway systems seven or more years in operations according to the
Section 9rall formula. Any remaining funds were to be distributed according to the Section 9rall formula
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Authorization for bus and other projects totded $2.5 million. At least 5.5 percent were to be spent in
non-urbanized aress.

The Section 9 Formula program was authorized a $16.1 billion for the Six-year period. Therewere few
changes in the program dructure. The funds could ke used for highway projects in TMAs if the
requirements of ADA were met, and if the MPO approved, and if there was aba anced local approach to
highway and trangt funding. Operating assi stance caps became subject to an annua inflation adjustment.

Funding for the Section 18 Small Urban and Rurd Trangt program wasraised from 2.93 to 5.5 percent of
the Section 9 program. Funds could be used for a new category of intercity bus service. The Section
16(b)(2) program, which provides trangportation servicesfor ederly and disabled, wasauthorized at 1.34
percent of the Section 9 program. Funds could be used for service contracts and could go to nonprofit

groups.

A new Trangt Planning and Research program was established and funded by a3 percent set aside from
the entire trangit program. This program replaced the Section 6 Research, Section 8 Planning, Section 10
Managerid Training, Section 11(a) University Research, Section 8(h) Rurd Transportation Assistance
Program (RTAP), and Section 20 Human Resources programs. Of these funds, 45 percent wasfor MPOs
for Metropolitan Transportation Planning, 5 percent for RTAP, 10 percent to Statesfor planning, research,
and training, 10 percent for anew Transt Cooperative Research Program (TCRP) to be administered by
the TRB, and 30 percent for aNationa Planning and Research program. The metropolitan trangportation
planning requirements paraleled those in Title 1. An additiond amount was made available for the
Universty Centers program.

Title IV, the Motor Carrier Act of 1991, reauthorized the Motor Carrier Safety Assistance Program
(MCSAP) and required State uniformity in vehicleregistration and fuel tax reporting. MCSAP fundscould
be used for State enforcement of Federd truck and bus safety requirements, drug interdiction, vehicle
weight and traffic enforcement, uniform accident reporting, research and devel opment, and public education.

The Act required that States join the International Registration Plan and the Internationd Fud Tax
Agreement. The Act limited the use of longer combination vehiclesto those States and routes where they
were lawful on June 1, 1991.

TitleV, Intermodd Trangportation, established anationd policy to encourage and promote devel opment of
a nationa intermodal transportation system. It crested an Intermodal Advisory Board and an Office of
Intermodalism in the Office of the Secretary to coordinate policies to promote intermodd transportation,
maintain and disseminate intermoda transportation data, and coordinate intermoda research. The Act
authorized a program to develop modd State intermoda transportation plans, including systems for
collecting intermodd data, at $3 million with no more than $500,000 to any one State. The Act dso
established aNationa Commission on Intermodal Transportation to report to the Congress by September
3, 1993.

Title VI, Research, provided mgor increases in funding for research and gpplied technology. The Act
authorized $108 million to implement the results of the Strategic Highway Research Program (SHRP) and
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for the Long Term Pavement Performance Program. Theresponsbilities of the Nationa Highway Indtitute
were expanded and they were alowed to charge fees to defray the codts of their programs. The Act
authorized the Federd government to engagein collaborative research and devel opment with other private
and public organizations with up to a 50 percent Federd share. A new International Highway
Trangportation Outreach Program was established to inform the U.S. highway community of foreign
innovations and promote U.S. expertise and technology internationaly.

The Act established a Bureau of Transportation Statistics to compile transportation satistics, implement a
long-term data collection program, issue guiddines for data collection, make statistics accessible, and
identify information needs.

The trangt bus testing program was expanded to include emissions and fud economy. A new Nationa
Transt Indtitute was established to develop and adminiger training programs for those involved in
Federal-aid trangit activities. Five new University Trangportation Centerswere added to the origina tento
be funded by FHWA and FTA. In addition, five University Research Indtitutes were established.

Pat B of thisTitle, Inteligent Vehicle-Highway Systems(IVHS) Act, established asix-year program with
funding of $659 million with $501 for the IVHS Corridors program and $158 for IVHS research and
development. The Act required the promotion of compatible standards and protocols to promote the
widespread use of IVHS technologies, the establishment of evaluation guiddinesfor operationa tests, and
the establishment of an IVHS clearinghouse.

The Act dso cdled for the development of a completely automated highway and vehicle system which
would serve as the prototype for future fully automated IVHS systems. The fully automated roadway or
test track was to be in operation by the end of 1997. The IVHS Corridors program was designed to
provide qoerationd tests under rea world conditions. Corridors which meet certain criteria could
participate in the development and implementation of 1VHS technologies.

Part C, Advanced Transportation Systems and Electric V ehicles, established aprogram for advanced mass
transportation sysemsincluding eectric trolley buses, dternative fud buses, or other sysemsthat employ
advanced technology to operate cleanly and efficiently. The Federad government could pay a 50 percent
sharefor at least three consortiato acquire plant Sites, convert the plant facilities, and acquire equipment for
developing or manufacturing these sysems.

Title VIl addressed air transportation.  Title VIII, the Surface Transportation Revenue Act of 1991,
extended the Highway Trust Fund through fisca year 1999. The Act reduced the motor fuel tax rateby 2.5
cents after September 30, 1995 to 11.5 centsfor gasoline and 17.5 centsfor diesel fudl. At that time, the
Mass Transit Account would be credited with 1.5 cents per gdlon of the tax with the remainder going to the
Highway Account.
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CHAPTER 13 — SUSTAINABLE DEVELOPMENT

As the concern for the effects of trangportation on living quality and the environment grew, broader

gpproachesto trangportation planning were being developed. Thisconcern wasbeing expressed not only in
the United State but worldwide. Theterm * sustainable devel opment” became popularized in 1987 whenthe
World Commission on Environment used it to describe a process of economic growth with “the ability to
ensure the needs of the present without compromising the ability of future generations to meet their own
needs.” The globa impact of trangportation on the environment was reemphasized at the United Nations
Conference on the Environment in Rio de Janeiro, Brazil, in 1992 which focused on globd climate change.

To respond to those concerns, the Adminigtration developed The Global Climate Action Plan which
contained nearly 50 initiatives designed to return U.S. greenhouse emissionsto their 1990 levelsby theyear
2000 (Clinton and Gore, 1993). In addition, President Clinton gppointed a Council on Sustainable
Development which completed the report Sustainable Devel opment: A New Consensusfor Prosperity,
Opportunity, and a Healthy Environment for the Future (The Presdent's Council on Sustainable
Development, 1996).

Passage of the Intermodal Surface Transportation Efficiency Act of 1991 and the Clean Air Act

Amendments of 1990 demondtrated the concern for the air pollution effects of increased motor vehicle
travel. Theactscreated the*conformity” processto assure that transportation plans and projects contribute
totheNAAQS. Thisprocess had amagjor impact on the urban transportation planning process- increesng
its complexity and requiring greater accuracy and precison in the results.

The concern for environmenta qudity and sustainable development brought renewed interest in the
relationship between land use development patterns and transportation demand. Neo-traditiond town
planning was advanced as one gpproach to promoting increased use of trangt, more walking and biking
trips and fewer automobile trips. Thiswasto be achieved with higher densities, mixed use development,
and infill projects designed to improve the overal living environment.

The conformity process and the potentia effects of transportation on development focused attention on the
ability of transportation and air quality modelsto forecast travel demand and air pollution accurately. To
address these concerns, the Federd government established the Travel Modd Improvement program to
develop new and improved travel forecasting techniques for use by states and MPOs.

Charlotte Conference on Moving Urban America

Passage of the Intermoda Surface Trangportation Assistance Act of 1991 and the Clean Air Act
Amendments of 1990 opened anew erain planning and decisionmaking concerning urban trangportation
projects. Theactsprovided greater flexibility while mandating new indtitutiond arrangements, and stronger
environmenta congraints. A conference was held in Charlotte, North Carolina, on May 6-9, 1992, to
provideinitia guidance under these Actson the gpprapriate planning and decisonmaking process needed to
develop projects that would improve urban mobility with emphasis on efficiency, concern for the
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environment, and recognizing the shared respong bilities among responsible agencies, and affected groups.
(Transportation Research Board, 1993)

The conference's five workshops covered: State trangportation plans, State implementation plans (SIPs),
management systems, trangportation improvement programs (TIPs), and metropalitan long-range plans.
Thefindings of the conference address abroad range of issues. The successof flexible funding dependson
decisons that are made cooperatively by State and bcd offidds  Incuson of the EPA without
compromising itsregulatory functioniscritica to successfully blending ar qudity and trangportation planning
into agngle integrated function. States and MPOs must expand participation to involve the full range of
community interestsif the new scope of planning isto be meaningful. Federd guidance should be generd
and flexible; Federd agencies should support locd initiatives undertaken in advance of regulaion and
encourage experimentation. Federa agencies should be dearinghousesto providetimely exchange of idess
and should provide technical assstance to upgrade analytica tools and training needed by the planning
profession.

The multiple factors that must be considered in adopting State and regiona transportation plans should be
expanded to include qudity of lifeissues. Thetrangportation-land use connection demand specid attention.
The complexity of the combined transportation and air qudity planning must be smplified.

The conferees agreed that ISTEA had appropriately moved the planning processinto abroader indtitutiona
context involving more stakeholders and had increased theflexibility for State and locd agenciesto fashion
solutions suited to loca needs and priorities

Travel Model Improvement Program

Passage of the Intermoda Surface Trangportation Efficiency Act of 1991 and the Clean Air Act

Amendments of 1990 brought increased concern about the limitations of travel forecasting proceduresto
meet the requirement of these acts. Current travel forecasting procedures had been in use for dmost 30
years, and dthough someimprovements had been made over the years, these procedureswere basicaly the
same asthose origindly developed in the early 1960's. (Weiner, 1993a and 1993b)

Current procedures were limited in terms of their ability to analyze the types of dternatives envisoned by
theseactsand intheir ability to accurately estimatetheimpacts of thesedternatives. Further, many changes
had occurred in the demographic diversity and development patterns of the nation, in transgportation and
telecommunications technologies, and in computer hardware and software capabilities, such as GIS
techniques, that needed to be incorporated into these procedures.

TheTravel Modd Improvement Program (TMIP) was etablished by the DOT and EPA inthe Fall of 1991
to address these needs. TMIP was directed a upgrading travel andys's and forecasting techniques for
gpplication by State and locd agencies- both for passenger and freight. (Weiner and Ducca, 1996) The
program consisted of five tracks of activity. Track A, Outreach, was designed to improve the state of

practicein State and local transportation agencies using technica assistance, training, manuals of practice,
newdetters, conferences, and clearinghousefunctions. Track B, Near Term Improvements, wasdirected a
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capturing the best new techniques and approaches used in the traditiona travel forecasting process and
makethem generdly availabletoloca planning agencies. 1t focused on making immediateimprovementsto
the exigting procedure to meet the new legidative requirements in atimely manner.

Track C, Long Term Improvements, was intended to cevelop a new generdtion of travel forecasting
procedures. A new gpproach, termed TRangportation ANaysisand SIMulation System (TRANSIMS),
was developed by Los Alamos National Laboratory. TRANSIMS, a regionwide microsmulation
procedure, was acompleteredesign of the entire forecasting process, smulating the behavior of households,
individuals and the operation of vehicles on the trangportation network.

Track D, Data, addressed dataneeds both to support upgrading current methods and to devel op new tech
niques, eventualy leading to guidance on changing data collection programs. The new procedures were
expected to dter dataneeds and usage, €iminating the need for some dataelements and requiring other new
datadements. Track E, Land Use, was designed to improvethe qudity of land use forecasting techniques,
including both the need for regiona forecasting models and the need to understand the effects of urban
desgn on travel.

TMIP evolved from defining user needs, to product development and testing, to product delivery and
implementation. The program provided useful techniques and ass stance to the user community to upgrade
ther travd analyss techniques. It simulated a renewed interest improving the qudity travel andysis
procedures.

Livable Communities I nitiative

The Livable Communities Initiative (LCl) was created by the Federdl Trangt Administration to promote
trangt asthe meansto strengthen the link between transportation and communities. The LCl wasintended
to provide an dternative to low densty sprawl development patterns served primarily by automobileswith
higher density, mixed use development reinforced with travel demand and parking management policies.
(U.S. Dept. of Trangportation, 1996aand 1996b) The LCl was designed to promote and support trangit-
oriented design (TOD) or neo-traditional urban design. (Beimborn, et. d., 1991 and Rabinowitz, €. d.,
1991)

Theobjectivesof the LCI wereto: (1) strengthen thelink between trangt and community planninginduding
supportive land use policies and urban design; (2) stimulate active and diverse paticipation by the
community in the decisonmaking process, (3) increase access to employment, education, and other
community fadlitiesan services; and, (4) leverage resourcesfrom other Federal, State and local programs.

Under the LCI, 16 projects were funded for atotal cost of $68.9 million with $35.0 million covered by
FTA. These projects included a wide range of facilities as part of transit projects such as a child care
center, police station, community center, bus shelters, information kiosks, improved safety enhancements,
bus and bicycle access, trangit plaza, Head Start facility, hedlth care clinic, and library.
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Energy Policy Act of 1992

TheEnergy Policy Act of 1992 passed after extensve debate. The Act waswideranging covering matters
of energy production, conservation, waste disposd, dternative fuels, andtaxesand tax incentives. Severd
provisons directly related to transportation.

TheAct increased the limit on tax-exempt trangt benefitsto $60 per month for thosetransit ridersreceiving
the benefits. It made parking benefits over $155 per month taxable to the automobile users. These two
provisons moved towards leveling the playing field on subsdies to automobiles and trangt.

A phasein schedule was established for aternative fud vehiclesfor cartain vehicleflegts. Alternative fuels
induded compressed natural gas, ethanol, methanol, propane, ectricity, and hydrogen. The phaseinwas
to reach 75 percent of Federa fleet vehicle acquisitions by 1999, 75 percent of State fleet vehicle
acquisitions by 2000, and 90 percent of acquisitions for certain company vehicle fleets by 1999.

The Act authorized $50 million ayear for 10 yearsfor eectric motor vehicle demonstration programs, and
$40 million for a 5-year period for eectric motor vehicle infrastructure and support systems devel opment
program. It authorized $35 million annudly for three years to demondrate dternative fud urban trangt
buses.

Transportation Implication of Telecommuting

The 1992 DOT Appropriations Act required the Department of Transportation to conduct astudy of the
potentia for telecommuting to reduce traffic congestion and the resulting air pollution, energy consumption,
accidents, and congtruction of new transportation facilities (U.S. Dept. of Trangportation, 1993a).

The dudy reviewed the trends in telecommunicetions, and the factors affecting telecommuting.
Tdecommuting was defined as a worker making an eectronic trip instead of a physicd trip in avehicle.
Teecommuting could be from ahome, atelework center, or from some other remote location. 1t could
occur only one day aweek, or for the mgjority of the week.

The study concluded that telecommuting was being practiced on asubstantial and rapidly increasing scale.
The number of telecommuters was forecasted to grow from 2 million in 1992 to between 7.5 and 15.0
million by 2002. It also suggested that over the next decade telecommuting had the potentid to provide
substantid public benefits in reducing congestion, air pollution, traffic accidents, and energy consumption.
The study cautioned that the emergence of latent travel demand could diminish congestion and air quality
benefits. Telecommunication services and equipment were considered to be adequate for most existing
goplications of telecommuting, but high-bandwidth communication capabilities would be useful currently,
and would be needed in the future,

The study made a number of recommendations, some of which had dready been implemented. Firs, the

DQOT, should actively promote telecommuting as atraffic demand measure to reduce the use of automobiles.
Second, under ISTEA, telecommuting projects should be digible for federad funding to develop
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telecommuting programs which coud include planning, management, organization, promotion, marketing,
training, and public awareness campaigns, but not the acquisition and equipping of facilitiessuch astelework
centers. Thesetelecommuting programs had to be part of atransportation plan and program devel oped by
Stateandlocd agencies. Thelntermoda Surface Trangportation Efficiency Act of 1991 authorized Federd
funding of trangportation projects or programs having air qudity benefits under the Clean Air Act, which
would include awide range of telecommuting activities (Weiner, 1994).

The DOT proposed to work with state and local governments and the private sector to monitor
telecommuting activities and to disseminate relevant information on telecommuting as a travel demand
management measures (COMSIS, . d., 1993).

Metropolitan and Statewide Planning Regulations

Regulation implementing the statewide and metropolitan trangportation planning provisonsof the Intermodd
Surface Transportation Efficiency Act of 1991, were issued in October 1993 (U.S. Dept. of
Trangportation, 1993b). These regulations closdly followed the legidative requirements.

The metropolitan transportation planning regulations addressed the major elements of the process required
to produce the long-range transportation plan and the shorter-term transportation improvement program
(TIP). The regulaions emphasized a forma proactive and inclusive public involvement process that
provided ample opportunity for community participation. It required explicit consderation of the 15
planning factors cited in ISTEA. The regulations provided guidance on the conduct of Mgor Investment
Studies (MIS) for theanalyss of new transportation facilitiesor subgtantia increasein fadility capacity (U.S.
Dept. of Trangportation, 1995).

The regulations addressed the integration of the management systemsinto the overal planning process, and
the linkage between trangportation and air quality planning in the conformity requirements. (Figure 19) It set
forth the financia planning requirements to assure that financia resources were reasonably available to
implement al dements of the trangportation plan. The metropolitan trangportation planning process was
required to be sdlf- certified annually by the states and MPOs, and to bereviewed at |east every threeyears
by FHWA and FTA to determine if the process meets the requirements in the regulations.
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Figure 19
Planning and Management Systems
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The datewide trangportation planning requirements closdy pardided the metropolitan planning
requirements. Stateswererequired to prepare along-range satewideintermoda trangportation planwhich
consdered the 23 factors cited in ISTEA. These plans had to be linked to the metropolitan plans
developed by the MPOs. The statewide transportation planning process had to give sufficient opportunity
to provideinput from users, transportation providers, and the public (U.S. Dept. of Transportation, 1996¢).

States were a so required to prepare a short-term statewide transgportation improvement program (ST1P).
whichincluded dl capital and operating projectsto befunded by thefederal government or requiring federd

action. The STIP had to include the metropolitan TIPS verbatim and be cong stent with the statewide plan.
The STIP had to befinanciadly congtrained by year to those projectsfor which the sources of funding could
beidentified. The statewide transportation planning processwas required to incorporated the results of the
management systems which werefocused on performance improvement and asset management (U.S. Dept.
of Transportation, 1996c).
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Transportation - Air Quality Conformity Regulations

TheU.S. Environmenta Protection Agency issued regulationsfor the trangportation conformity provisonsof
Section 176 of the Clean Air Act Amendments of 1990 (CAAA) in November 1993, after two years of
hested discussions between transportation and environmental groups. (U.S. Environmenta Protection
Agency, 1993) “Conformity" was defined in the CAAA as the assurance that transportation plans and
programs am to meet the same goas s&t forth for air quaity improvementsin state Implementation Plans
(SIPs) for cleaner air. Trangportation conformity was in the 1977 amendments to the Clean Air Act but
was not clearly defined. The CAAA correctly that problem.

The regulations established the procedures and criteria for conformity determinations on transportation
plans, programs, and projects. (Figure 20) Conformity determinations must be madein nonattainment areas
and maintenance aress (areas previoudy in nonattainment but now in attainment). To achieve conformity,
plansmust be andyzed to assure that the resulting air quality emissonswould bewithin thelevel established
by the SIP. The conformity andysismust included| regiondly sgnificant trangportation projects. The STIP
and TIP were also subject to conformity determinations, aswell asindividud transportation projects. The
trangportation plans, STIPsand TIPs, and individua transportation projects must aso seek to implement the
trangportation control measures (TCMs) caled for inthe SIP. (Shrouds, 1995)

The conformity requirements significantly changed the process for developing transportation plans,

programs, and projects, and increased the emphasis on demand management strategies and operational

improvements to the existing transportation infrastructure.  The conformity requirements increased the
demandson travel and air quality forecasting procedures to be more accurate and more sensitive to travel
demand management strategies. They aso caused agreater level of cooperation between the trangportation
and ar quaity agencies.
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Figure 20
Conformity Process
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Transportation Management Systems

The Intermoda Surface Trangportation Efficiency Act of 1991 required states and metropolitan areas to
develop and implement six systems for managing: highway pavement (PMS), bridges (BMS), highway
safety (SMYS), traffic congestion (CMYS), public transportation facilities and equipment (PTMS), and
intermoda trangportation facilities and systems (IMS). These management systems were intended to be
toolsthat provided information to ass st state and local decision makersin sdecting cost-effective policies,
programs, and projects to protect and improves the nation's transportation infrastructure.

ISTEA required that the Sates establish these transportation management systemsin fiscal year 1995 and
certify that they had done so by January 1, 1995. Failureto do so could result in 10 percent of the funds
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apportioned to the state be withheld. States and MPOs were to cooperate in the development and
implementation of the management sysems.  Trangportation needs identified through the management
systems had to be considered in the metropolitan and statewide planning process. INTMAS, CMSshadto
provide for effective management of new and exigting transportation facilities through the use of travel
demand reduction and operational management Strategies.

Interim find regulationswereissued in December, 1993 to implement the management systems provisgonsof
ISTEA. (U.S. Dept. of Transportation, 1993c) They addressed procedures for systematicaly collecting
and andyzing information aswell asintegration of the management sysemsinto theoverdl planning process.

Definitions of the management systemsare shown in Table 14 (U.S. Generd Accounting Office, 1997).

Table 14

Definitions of Transportation Management Systems

M anagement System

Definition

Pavement management
system

This system provides informeation for use in implementing codt- effective
recongtruction, rehabilitation, and preventative maintenance programs
and resultsin pavements designed to accommodate current and
forecasted traffic in a safe, durable, and cost-effective manner.

Bridge management system

This system, among other things, includes procedures for collecting,
processing, and updating bridge inventory data; predicts bridge
deterioration; identifies projects to improve bridge conditions, safety,
and serviceability; estimates costs, and determines least-cost strategies
for bridge maintenance, repair, and rehabilitation.

Safety management system

This system is a systematic process for reducing the number and
severity of traffic accidents by incorporating opportunities to improve
highway safety in al phases of highway planning, design, congtruction,
and maintenance. It includes callecting an andyzing highway sfety
data; disseminating public information and providing educationa
activities, and ensuring coordination among the agencies respongble
for different safety eements (such as vehicle, roadway, and human
factors).

Congestion management
system

This system is a systemétic process that provides information on a
transportation system'’ s performance and dterndtive Strategies to
dleviate congestion and enhance the mobility of persons and goods.
The system includes monitoring and evaluating transportation system
performance, identifying dternative strategies to dleviate congestion,
assessing and implementing codt- effective srategies, and evauating the
effectiveness of the implemented actions.

Public transportation

This system isa systematic process for collecting and andyzing
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management system information on the condition and cogt of trangit assets (e.g.,
maintenance facilities, sations, terminas, equipment, and rolling stock)
on acontinua bag's, identifying needs, and enabling decisonmakersto
select cost-effective srategies for providing and maintaining trangt
assets in serviceable condition.

Intermoda management This syslem is a systemdtic process for identifying linkages between

system modes of trangportation, defining strategies for improving the
effectiveness of modd interactions, and evaluating and implementing
these strategies.

However, there was concern that the management systems had substantially increase the data collection and
reporting burden of the states and MPOs.  Consequently, the requirement for these transportation
management systems was diminated and made optiond at the discretion of the states by the Nationa
Highway System Designation Act of 1995. Neverthdess, many states continued the development and
implementation of these management systems often customized to their own needs. (U.S. Generd
Accounting Office, 1997)

E.O. 12893 Principlesfor Federal Infrastructure Investment

Executive Order 12893, issued on January 26, 1994, st forth the Principles for Federa Infrastructure
Investment, which gpplied to al Federa agencies with infrastructure responsibilities. (Clinton, 1994a) It
required that dl investments be based on a sysematic andyss of benefits and codts, including both
quditative and quantitative measures. These andlyses had to compare a comprehensive set of options
including managing demand, repairing facilities, and expanding facilities.

Theorder cdled for the efficient management of infrastructure including afocus on improving the operation
and maintenance of fadilities, aswdl asthe use of pricing to manage demand. Theorder required agencies
to seek private sector participation ininvestment and management of infrastructure. Federa agencieswere
to encourage sate and locd recipients to implement planning and management systemsthat support these
principles.

E.O. 12898 on Environmental Justice

Presdent Clinton issued Executive Order 12898, “Federd Actions to Address Environmental Justice in
Minority Populations and Low-1ncome Populations,” on February 11,1994, (Clinton, 1994b and 1994c¢)
The order was designed to focus attention on the environmenta and human heslth conditions in minority
communities and low-income communities to ensure that al federd programs and activities do not use
criteria, methods, or practices that discriminate on the basis of race, color, or nationd origin.

The Executive Order required that environmenta impact process under NEPA be used to address

environmental justice issues. Under that process, federd actions and projects be andyzed to include the
human hedth, economic, and socid effects on minority communities and low-income communities.
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Mitigation measures had to address the sgnificant and adverse environmentd effects on minority
communities and low-income communities. The affected communities must have opportunitiesto provide
input in the identification of impacts and mitigation messures.

InMay 1995, DOT sponsored aConference on Environmentd Justiceand Trangportation: Building Modd
Partnerships to develop strategies and build workable partnerships to address the concerns related to
environmenta justice. The conferees made a number of mgor recommendations. (1) ensuring greater
stakeholder participation and public involvement in transportation decision making; (2) directing resources
to identify and address discriminatory outcomes, diproportionate impacts, and inequitable distribution of
trangportation invesments and their civil rights implications; (3)improving research, data collection, and
asessment techniques, (4) promoting interagency cooperation in transportation planning, devel opment, and
program implementation to achieve livable, hedthy, and sustainable communities (Environmenta Justice
Resource Center, 1996) In April 1997, DOT issued an order that established procedures to achieve
environmenta justices as part of itsmission (U.S. Dept. of Transportation, 1997).

Conference on I nstitutional Aspects of Metropolitan Transportation Planning

After severa years under ISTEA, the DOT and TRB sponsored a conference to assess the progressin
implementing the metropolitan trangportation planning provisions of the act, and the capacity of MPOsto
carry out the provisions of the act (Transportation Research Board, 1995a). The conference brought
together officials from federal and state agencies, MPOs, univergities, consulting firms, and community
activist groups to discuss a wide ranges of issues regarding the metropolitan transportation planning
regulations.

Asbackground for the conference, the U.S. Advisory Commission on Intergovernmenta Relaions(ACIR)
prepared the report, MPO Capacity: Improving the Capacity of Metropolitan Planning Organi zations
to Help Implement National Transportation Policies (Advisory Commisson on Intergovernmental

Redations, 1995). This study reviewed the progress of the transportation planning processin anumber of
metropolitan arees. The study found that MPOs experienced severd changes resulting from ISTEA

including:  increased public paticipation, improved ar qudity andyss procedures, enhanced
intergovernmental coordination, and consderation of intermodal issues. Conversaly, MPOsraised concerns
with regard to: increased regulatory burden and workload levels, uncoordinated deadlines, unachievable
expectations, disrupted rel ationships within the M PO, and strained relationshi pswith the state departments
of trangportation. The report recommended severa actions directed at developing a capacity building

program for MPOs and supporting regulatory relief.

The conferees discussed issues related to: roles and responghilities, public participation, fiscal redlity,
technical linkages, decison making, and integrating related activities into the process. The generd
consensus of the conference participantswasthat ISTEA had provided numerous opportunitiesto enhance
the metropolitan transportation planning process. Although areas of concern were noted, dong with items
that needed further research and possible changes, the overal sentiment supported the basic concepts of
ISTEA.. Therecommendationsfrom the conference were cong stent with and complementary tothoseinthe
ACIR report. They focused on improved technical assistance, procedural development, development of
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training programs and case studies of good practice, and better communication among thoseinvolved inthe
metropolitan transportation planning process around the country. There was dso acal to smplify many
aspects of the process.

Implications of Expanding M etropolitan Highway Capacity

The Clean Air Act Amendments of 1990 and the Intermodal Surface Trangportation Efficiency Act of 1991
focused attention of theissue of the travel inducing effects of expanding highway capacity in metropolitan
areas and the potentia impacts on air qudity and energy consumption. Thisissue of the effect of highway
expangon on induced travel had been debated for many years resulting in much conjecture and no
consensus. The Transportation Research Board undertook astudy to evaluate the evidence regarding the
impactsof highway capacity additionson traffic flow, travel demand, land use, vehicleemissions, air qudlity,
and energy use. (Transportation Research Board, 1995b) Of particular concern wasthe ability of current
forecasting techniquesto accurately estimate theimpacts of expanded highway capacity onimproving treffic
flow and resulting air pollution effects

The study included an extengve review of research and experience. It concluded that current andytica
methods were inadequate for addressng Federd regulatory requirements for estimating emissions and
ambient air qudity. Modded estimateswereimpreciseand limited in their account of changesin traffic flow
characterigtics, tripmaking, and land use attributabl e to transportation investments. Theaccuracy impliedin
EPA's conformity regulations demanded alevel of andytic precision beyond current modeling capabilities.
The complex and indirect relationship between highway capacity additions, air qudity, and energy use,
which is heavily dependent upon local conditions, makes it impossible to generdize about the effects of
added capacity on air quaity and energy use even with improved models.

In the end, the study concluded that polices to curb the growth in motor vehicles would have ardatively
amadl effect on ar qudity. Maor highway capacity additions would likely have grester effects but could
takealonger period toimpact spatid patternsand induced travel, an eventudly air qudity. Improvementsin
vehicle technology woud yield greeter ar quality benefits than the focus on curbing travel growth.

National Highway System Designation Act of 1995

The Intermoda Surface Transportation Efficiency Act of 1991 required the DOT to submit a proposed
Nationa Highway System to provide an interconnected system of principd arterid routeswhich will serve
major popul ation centers, internationa border crossings, ports, airports, public transportation facilities, and
other intermodal transportation facilities and other mgor travel dedtinations, meet nationa defense
requirements, and serve interstate and interregiona travel.

The proposed NHS was devel oped by DOT in cooperation with the states, local officia sand metropolitan
planning organizations and submitted to the Congress on December 9, 1993. The NHS was designated
into law on November 28, 1995 when President Clinton signed the National Highway System Designation
Act of 1995. (Figure 21) The system consisted of 160,00 mileswhich included the Interstate systlem. The
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NHS represented 4 percent of the nation's roads and carried 40 percent of al highway traffic and 70
percent of dl truck traffic. About 90 percent of the population lived within 5 miles of aNHS road.
Figure2l
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In additionto designating the NHS, the 1995 Act repeded the national 55 mile per hour speed limit for cars
and trucks, and removed the funding pendties for States that failed to enact motorcycle hdmet laws.
(Bennett, 1996)

The Act created a State Infrastructure bank (SIB) Pilot Program that could included up to 10 States. The
program no new Federa funds but could be capitalized by State contributing up to 10 percent of severd
categories of funds. These funds had to be matched by 25 percent in no-Federa funds.

The Act diminated the requirement in ISTEA for management systems making them optiond by the States.
It added a sixteenth factor, recreationa travel and tourism, to be considered by MPOs in developing
trangportation plans and programs. It dso clarified that transportation conformity requirements of ISTEA
and the Clean Air Act apply only to nonattainment areas or those areas subject to maintenance plans.

Major Investment Studies

Prior totheIntermoda Surface Trangportation Efficiency Act of 1991, the Federa Highway Adminigtration
(FHWA) and Federd Trangt Adminigtration (FTA) had different project development procedures for
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maor projects, specificaly FTA's Alternatives Andysis requirements and FHWA's highway corridor
planning procedures. (Cook, et. d., 1996) These procedureswere replaced by the requirements of Mgor
Investment Studies (MIS) which wereincorporated into the M etropolitan Planning regulationsimplementing
the metropolitan planning requirements of ISTEA. (U.S. Dept. of Trangportation, 1993)

The MIS regulations required that for any mgjor trangportation investment a study evauate dl reasonable
dternative multimodal transportation improvement strategiesto addressthe problemswithin the corridor of
subarea The MIS was to be a cooperative process among the various agencies and stakeholders to
edablish a range of dterndive investments or drategies, and evaduate the effectiveness and cost
effectiveness of thedternativesin attaining loca, State, and nationa goalsand objectives. Theprocesswas
to include condgderation of direct and indirect costs of the dternatives and such factors as mobility

improvements, socid, economic and environmenta cogts, safety, operating efficiency, land use, economic
development, financing, and energy consumption. The public involvement process had to be proactive to
provide opportunities for various interest groups to participate. The analysis was to be consistent with
Executive Order 12893 on Principles for Federd Infrastructure Investments.

A conference was held on February 25-28, 1996, in San Francisco, Cdiforniato determine how well the
process was working after more than two years of experience. The conference focused on: policy issues,
the rdation of MISto the overdl planning and project devel opment process, management and ingtitutiona
issues affecting MIS, and the decision process for the MIS. The conference concluded that MIS was a
useful technique which focused on defining problems, then built a process to reach a consensus on

appropriate solutions. 1t reflected the objectives of ISTEA of improved mobility, intermodalism, innovation,
flexibility, improved ar qudity, usng new technologies, involving the public in decisonmaking, coordination
of trangportation investment with land use, environment, and other community interests.

The guidance on MIS provided sufficient flexibility to adapt to locad conditions. However, further
improvements were needed in the areas of collaborative relationships anong the various leves of
government and across transportation modes aswell as clarification between the MIS processand NEPA
procedures. MIS needed to be more fully integrated into the metropolitan planning process, and financid
planning should accompany dternatives andyss. The experience with M1S needed to be more generaly
disseminated. A continuing education process needed to be carried out for decisonmakers, the public, and
other stakeholders for an effective MIS process.

National Transportation System

In late 1993, Secretary Pefia unveiled the proposed Nationa Highway System (NHS) and stated his
intention to launch work on aNationa Transportation System (NTS) initiative. 1ndoing so, hesetinmation
a process that would draw upon the Nationa Performance Review (NPR) for direction, influence the
development of a Departmental proposa for the reauthorization of the surface trangportation financia

assistance programs, and begin to position the Department to assess and analyze the performance of the
transportation system from the customer'sperspective. TheNTSinitiativewasembodied inthefirst god of
Secretary Pefids Strategic Plan for the Department, “ Tie America Together.”

166



The Secretary directed that extensve public hearings be held to involve the trangportation community and
interested citizens in the development of a comprehensive NTS. There was widespread concern and
oppositiontotheinitid ideaof developing amap of adesgnated NTS. Asaresult, the Department shelved
the idea of developing a specific NTS map. The NTS initiative was refocused on the development of a
processfor evaluating the nation's trangportation system. The NTS evolved to embody anumber of ideas:

* A concept that recognizes the interaction between the nation's gods and objectives and the
components of the nation's transportation system;

* A method of looking at the total trangportation system and focusing on the socid and economic
outcomes that are ultimately what the customers use trangportation to accomplish;

» Aningtitutiona framework for acooperative partnership among the Federd government, Stateand
local agencies, the private sector, and the generd public;

» A technicd process bringing the user perspectiveto the forefront with anaytical and measurement
tools to build the capability to assess performance, identify issues and problems, evauate policy
options, and develop Strategies; and,

» A drategic planning structure for the future development of the nation's trangportation system.

A Progress Report on the National Transportation System Initiativewas produced that described the
development and use of aset of nationa trangportation performance measuresand anationd trangportation
network analysis capability. These tools would be used in the assessment of the nation's trangportation
system, the identification and andyss of key issues effecting trangportation, and the andyss of palicy,
program management and regulatory options. Theresultsof those effortswereintended for presentationin
biennid reports on the date of the nationd transportation system. (U.S. Department of Trangportation,
1996)

Making the Land Use, Transportation, Air Quality Connection (LUTRAQ)

In 1990, the 1,000 Friends of Oregon created the Making the Land Use, Transportation, Air Qudlity
Connection (LUTRAQ) project in response to aproposa to build a bypass around the southwest side of
Portland, Oregon. The project anayzed the use of transit oriented development (TOD) in conjunctionwith
alight rall system asan dternativeto aproposed highway bypasswith moretradition low density suburban
development patterns. The land use development using neo-traditiona town planning principles was
designed to encourage more walking, biking, and trangt use as an dternative to the increased use of
automobiles. (Bartholomew, 1995 and 1,00 Friends of Oregon, 1997)

LUTRAQ reviewed current land use-trangportation models, implemented improvements to the modding
capability, developed a land use-trangportation dternative around alight rail line and TOD, andyzed the
highway bypass and light rail dternatives and, developed a series of implementation actions for the light
rall/TOD dternative.
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The study concluded that thelight rail/TOD strategy could sgnificantly reduce congestion, automobiletrips,
VMT, and air pollution emissions over the highway bypassdternative. 1t wasthe only dternativeto satisfy
the Clean Air Act requirements. The Portland arearegiona government endorsed the LUTRAQ planand
incorporated its components into the region's 50-year land use and transportation plan.
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CHAPTER 14 — CONCLUDING REMARKS

Urban trangportation planning evolved from highway and trangit planning activitiesin the 1930s and 1940s.
These efforts were primarily intended to improve the design and operation of individua transportation

facilities. Thefocuswas on upgrading and expanding facilities. Early urban trangportation planning studies
were primarily sysems-oriented with a twenty-year time horizon and region-wide in scope. This was
largely the result of legidation for the Nationd System of Interstate and Defense Highwayswhich required
that these mgor highways be designed for traffic projected twenty yearsinto the future. Asaresult, the
focus of the planning process through the decade of the 1960s was on this long-range time horizon and
broad regiona scale.

Gradudly, gtarting in the early 1970s, planning processesturned their attention to shorter-teemtimehorizons
and the corridor-level scde. Thiscameabout astheresult of aredlization that long- range planning had been
dominated by concern for major regiond highway and trangt fadilitieswith only minor attention being paid to
lesser facilities and the opportunity to improve the efficiency of theexisting system. Thisshift wasrenforced
by theincreasing difficultiesand cogt in congtructing new facilities, growing environmenta concerns, and the
Arab oil embargo.

Early efforts with programs such as TOPICS and express bus priorities eventudly broadened into the
drategy of trangportation system management. TSM encompassed awhol e range of techniquestoincreese
the utilization and productivity of exiding vehides and fadilities. It shifted the emphass from facility
expanson to provison of trangportation service. The federal government took the lead in pressing for
changes that would produce greater attentionto TSM. At first therewas considerableresistance. Neither
ingtitutions nor techniques were immediately able to address TSM options. A period of learning and
adaptation was necessary to redirect planning processes so that they could perform this new type of
planning. During the 1980s, urban trangportation planning had become primarily short-term oriented in
most urbanized aress.

By the early 1990s, there were mgor changes underway that would have sgnificant effects on urban
transportation and urban transportation planning. The eraof mgor new highway congtruction was over in
most urban areas. However, the growth in urban travel was continuing unabated. With only limited
highway expanson possible, new approaches needed to be found to servethistravel demand. Moreover,
the growthin traffic congestion was contributing to degradation of the urban environment and urban life, and
needed to be abated. Previous attempits at the selected gpplication of transportation system management
measures (TSM) had proven to have limited impacts on congestion, providing the need for more
comprehengveand integrated srategies. In addition, anumber of new technologieswere reaching the point
of gpplication, induding intdligent vehicdle highway systems (IVHS) and magneticaly levitated trains.

Many trangportation agencies entered into strategic management and planning processes to identify the
scope and nature of these changes, to devel op strategies to address these issues, and to better orient their
organization to function inthisnew environment. They shifted their focustoward longer term time horizons,
moreintegrated transportation management strategies, wider geographic gpplication of these strategies, and
a renewed interest in technologica dternatives. Approaching the year 2000, the focus of urban
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transportation planning shifted to addressing growing congestion, meeting the NAAQS, reducing globa
warming, and supporting sustainable development. There were dso changes to make the urban
trangportation planning process more inclusive for citizen groups and individuas.

Through its evolutionary devel opment, the urban transportation planning process had been cdled upon to
address a continuous stream of new issues and concerns, methodologica developments, advances in
technology, and changing atitudes. Usudly it wasthe requirements from the federal government to which
the planning processwasresponding. Mg or new issues began affecting urban trangportation planning inthe
latter haf of the 1960s and on through the 1970s. The ligt of issues included safety, citizen involvement,
preservation of park land and natural areas, equal opportunity for disadvantaged persons, environmenta
concerns (particularly air qudity), transportation for the elderly and handicapped, energy conservation and
revitalization of urban centers. More recently these have been joined by concernsfor deterioration of the
highway and trangt infrastructure and its effect on economic growth. Traffic congestion, ar qudity, globd
warming, and sustainable development have now become the mgor concerns of urban trangportation

planning.

During this same period there have been advocates for various transportation options as solutions to this
vadt array of problemsand concerns. They ran the gamut from new highways, express buses, heavy and
light rail trangt systems, pricing, automated guideway trangt, paratrangt, brokerage, dua-mode trangt,
IVHS and maglev. It was difficult a times to determine whether these options were advanced as the
answer to dl of these problems or for just some of them. Trangportation system management was an
attempt to integrate the short-term, low capita optionsinto reinforcing strategiesto accomplish one or more
objectives. Transportation demand management seeksto merge various strategiesto affect travel behavior
anditseffectson congestion and air quality. Alternatives andysiswas designed to eva uate tradeoffsamong
various mgor investments options as well as transportation management techniques. However, broader
evaluation approaches are needed to assess effects of awide array of Strategies on travel demand, land
development and environmenta quality.

Trangportation planning techniques have aso evolved during thistime. Procedures for specific purposes
were integrated into an urban travel forecasting process in the early urban transportation studies in the
1950s. Through the 1960simprovementsin planning techniqueswere made primarily by practitioners, and
these new gpproaches were integrated into practice fairly easly. The FHWA and UMTA carried out
extendve activitiesto develop and disseminate andytica techniques and computer programsfor useby sate
andloca governments. The Urban Trangportation Planning System (UTPS) became the standard computer
battery for urban trangportation andysis by the mid 1970s.

During the 1970s new travel forecasting techniques were developed for the most part by the research
community largely in universities. These disaggregate travel forecasting approaches differed from the
aggregate approaches being used in practice a the time. They used new mathematical techniques and
theoretica bases from econometrics and psychometrics that were difficult for practitioners to learn.

Moreover, the new techniques were not easly integrated into conventional planning practices.
Communication between researchers and practitionerswasfitful. While researcherswere developing more
gppropriate waysto analyzing thiscomplex array of issuesand options, practitioners stayed wedded to the
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older techniques. The gap between research and practiceisonly gradualy being closed. Therequirements
of the Clean Air Act Amendmentsof 1990 areforcing areevauation of travel forecasting proceduresthat is
likely to bring sgnificant improvements.

Microcomputers have becomeintegrated into al aspect of urban transportation planning and theuse of GIS
is oreading.  But, few agencies have the resources to develop their own software and are |eft to the
vagariesof the commercia market. Moreover, microcomputers are now availableto smaler agenciesand
eveninterest groups. This providesthe opportunity for andysestobe carried out by these organizations but
may increase the difficulty of achieving consensus.

The 1990s have brought new challengesto urban transportation planning organizations. After adecade of
decentrdization of authority and responsibility, urban transportation planning isfaced with the problems of
low density land development patterns, congestion and air pollution which need to be addressed at the
regiond scae or even on a Statewide basis. Theinditutiona arrangement in most urban, however, areas
does not lend itsdlf to the coordination and integration of the various ements needed to bring about more
efficient land use patterns. The indtitutiona arrangement is fragmented verticaly between various level of
government; horizontally among the large number of loca units of government; and functionaly among

transportation, land use, air quality, and other service aress. Thereis little effort aimed at merging these
inditutions in most urban regions.  In a few ingances, states have begun to provide some inditutiond

integration. But, increased coordination between air quaity and transportation plannerswill be needed if the
requirements of the 1990 Clean Air Act Amendments are to be met.

The demands on urban transportation planning arenow greater than ever. Therange of issuesthat need to
be addressed is continuing to lengthen. Anaytical requirementsare more comprehensive and exacting than
previoudy wastrue. Some gtates have requirements beyond those of Federal agencies. However, little
effort is being made to assst urban trangportation planning agencies to meet these demands and

requirements. Funding for research and development had gradudly declined and the funding for urban
transportation planning had not kept pace with increasing requirements. The Travel Modd Improvement
Program (TMIP) was one modest effort to fill these needs.

The budgets of urban trangportation planning agenciesaredtill tight. Thereislittlemoney for methodologicd
development or research. Data bases in many aress are old and agencies face difficulties in collecting
large-scale regional data sets such as home-interview, origin-destination surveys. The NPTS and Census
UTPP have provided an opportunity for the updating of older data bases at a reduced cost. However,
many urban transportation planning agencies had not upgraded their travel forecasting proceduresfor some
time and alarge scale effort will be needed to carry out this task.

All of this demondtrates that urban transportation planning istill dynamic and changing to further adapt to
new issues and needs.
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APPENDIX B — L1ST OF ABBREVIATIONS

AASHO
AASHTO
AGT
ANPRM
APTA
ATA
BART
BOB
BPR
BTS
3C
CAFE
CATI
CATS
CMS
CEQ
COG
CuUTS
CUTD
DMATS
DPM
DOE
DOT
DEIS
EIS
E.O.
EPA
ERGS
FARE
FAUS
FHWA
FONSI
FTA
FY
GIS
GRT
HEW
HHFA
HHS
HOV
HPMS

American Association of State Highway Officids
American Associaion of State Highway and Trangportation Officids
Automated Guideway Trangt

Advanced Notice of Proposed Rulemaking
American Public Trangt Association

American Trangt Association

Bay Area Rapid Trangt

Bureau of the Budget

Bureau of Public Roads

Bureau of Transportation Statistics

Continuing, Comprehensive, and Cooperative
Corporate Average Fuel Economy
Computer- Ass sted Telephone Interviewing
Chicago Area Transportation Study

Congestion Management System

Council on Environmental Quality

Council of Governments

Characteristics of Urban Trangportation Systems
Characteristics of Urban Transportation Demand
Detroit Metropolitan Area Traffic Study
Downtown People Mover

Department of Energy

Department of Transportation

Draft Environmenta Impact Statement
Environmenta Impact Statement

Executive Order

Environmenta Protection Agency

Electronic Route Guidance System

Uniform Financid Accounting and Reporting Elements
Federal Aid Urban System

Federd Highway Adminigration

Finding of No Significant Impact

Federa Trangt Adminigtration

Fiscal Year

Geographic Information Systems

Group Rapid Transit

Department of Hedlth, Education, and Welfare
Housing and Home Finance Agency

Department of Health and Human Services

High Occupancy Vehicle

Highway Performance Monitoring System

201



HP&R
HRB
HUD
ICE
IM
IIM
IPG
IRT
ISTEA
ITE
ITLUP
IVHS
LCl
LPO
LRV
LRT
LUTRAQ
MIS
MPO
MSA
NCHRP
NEPA
NHS
NMI
NPTS
NPRM
NTS
OMB
OTA
QRS
PATS
PCC
PLANPAC
PPM
PRT
3R
4R
SEWRPC
SHRP
SIP
SLRV
SLT
SMD

Highway Planning and Research

Highway Research Board

Department of Housing and Urban Deve opment
Interstate Cost Estimate

Instructional Memorandum

| nspection/Mai ntenance Program

Intermoda Planning Group

Ingtitute for Rapid Trangt

Intermoda Surface Transportation Efficiency Act of 1991
Ingtitute of Trangportation Engineers

Integrated Transportation and Land-Use Package
Intelligent Vehide-Highway Systems

Livable Communities Initiative

Lead Planning Organization

Light Rall Vehide

Light Rall Trangt

Making the Land Use, Transportation. Air Quality Connection
Magor Investment Study

Metropolitan Planning Organization

Metropolitan Statistical Area

National Cooperative Highway Research Program
Nationa Environmenta Policy Act of 1969
Nationd Highway System

National Maglev Initiative

Nationwide Persona Transportation Study

Notice of Proposed Rulemaking

National Transportation System

Office of Management and Budget

Office of Technology Assessment

Quick Response System

Pittsburgh Area Transportation Study

Electric Railway Presidents Conference Committee
Panning Package (of computer programs)

Policy and Procedure Memorandum

Persona Rapid Trangt

Resurfacing, Restoration, and Rehabilitation
Resurfacing, Restoration, Rehabilitation and Reconstruction
Southeastern Wisconsn Regiond Planning Commission
Strategic Highway Research Program

State Implementation Plan

Standard Light Rall Vehicle

Shuttle Loop Trangt

Service and Methods Demongtration
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SMSA
SOV
STIP
STP
TAG
TCM
TCP
TCRP
TDM
TRO
TIGER
TIP
TMA
TMA
TMIP
TOD
TOPICS
TRANSIMS
TRB
TSM
UMTA
UPWP
UTCS
UTPP
UTPS

Standard Metropolitan Statistical Area

Single Occupancy Vehicle

Statewide Transportation Improvement Program
Surface Transportation Program

Trangportation Alternatives Group
Transportation Control Measure

Trangportation Control Plan

Transt Cooperative Research Program
Trangportation Demand Management

Trip Reduction Ordinance

Topologicdly Integrated Geographic Encoding and Reference
Transportation Improvement Program
Trangportation Management Association
Trangportation Management Area

Travel Mode Improvement Program
Trangt-Oriented Design

Traffic Operations Program to Improve Capacity and Safety
Trangportation Smulation and Andyss Sysem
Transportation Research Board

Trangportation System Management

Urban Mass Trangportation Administration
Unified Planning Work Program

Urban Traffic Control Systems

Urban Transportation Planning Package

Urban Trangportation Planning System
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