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State and Local Transportation
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INTRODUCTION

The 1975 Statement of National Transportation

Policy by the Secretary of Transportation out-

lined his policy concerning Federal, State, and

local relations. It states:
“The Federal interest in interstate
and international transportation is
mandated by the Constitution and
defined by practical requirements of
uniformity and connectivity, and, in
addition, for international transporta-
tion, such Federal interest is circum-
scribed by international law and for-
eign policy. In recent years, laws
have been enacted on mass transit,
environmental quality and energy
conservation which are as con-
cerned with local transportation as
they are with interstate and foreign
commerce. These laws have ex-
panded the definition of Federal in-
terest and require exlensive cooper-
ation among Federal, State and local
governments.

“Now, we must seek a more
rational delineation of responsibility
among the levels of governments.
Most transportation activity involves
primarily local movement. Conse-
quently, the largest share of existing
Federal assistance programs re-
quires shared Federal, State and
local priorities and decisionmaking.
The extent of Federal financial partic-
ipation and program control is a func-
tion of the national priorities served.
As we decentralize authority and in-
crease State and local program flexi-
bility, States and localities must im-
prove program management and,
where possible, increase their finan-
cial participation in projects that pri-
marily benefit their residents. We
have a further responsibility to define
residual Federal interests—connec-
tions to interstate commerce, pre-
serving urban centers, overall na-
tional economic and social well-
being, civil rights, etc.—and to sim-
plify the process by which respon-
siveness to these national priorities is
assured.”
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Roughly half of the Nation’s total expendi-
tures for transportation are used to move peo-
ple and goods locally, in trips of 30 miles or
less. As figure D.1 shows, local transportation
for purposes of this examination has been cate-
gorized as either metropolitan' or small urban
and rural. The Standard Metropolitan Statistical
Area map, found in the envelope inside the
back cover of this book shows the split of the
nation’s land between these two categories as
of 1975. State and/or local governments have
traditionally planned and funded a large portion
of the investment for public facilities and serv-
ices serving local transportation. Their role is

expected to increase. -
METROPOLITAN
TRANSPORTATION
—‘1075 1119 1990 $216 1
STATE AND [
LOCAL
(:)—" TRANSPORTATION
1975 31831 ] 1990 3282 7 SMALL URBAN
AND RURAL
TRANSPORTATION —@
1975 S41 8 l 1990 $48 8

Note.: The amounts shown are the transportation bills for 1975 and 1990 in
billions of dollars

NOTE: The 1980 figures do not include State and local expenditures to
prevent abandonment of uneconomic branch lines.

Figure D.1. Transportation Tree.

In developing this part of the document, it
has been assumed that State and local govern-
ments can best judge what transportation will
best serve their constituents. Thus, the re-
ported intentions of State and local govern-
ments are summarized and presented. How-
ever, State and local governmental expendi-
tures account for only a minor fraction of the
total national expenditures for local transporta-
tion, when compared to private expenditures.
Thus, before presenting such State summaries,
it is useful to put them in context by reviewing
the emerging issues, trends, and forecasts for
local transportation.

'A standard metropolitan statistical area is defined
essentially as a county contaning a central city of over
50,000 population plus any adjoining counties having
suburban characteristics, particularly in regard to commut-
ing to the central county (see fig. D.2).
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CHAPTER XI

State and Local Transportation

EVOLVING STATE TRANSPORTATION
ROLE AND ISSUES

The Evolving Metropolitan Area
Relationship
Recent changes in Federal regulations have
increased transportation planning require-
ments at the local level. The Department of
Transportation regulations require State Gover-
nors to designate a Metropolitan Planning Or-
ganization for each urbanized area as the forum
for cooperative decisionmaking by principal
elected officials of general purpose local gov-
ernment. This will necessitate greater coopera-
tion between State transportation agencies and
local jurisdictions in the future. Transportation
requirements serving interstate and other non-
metropolitan goals will have to be resolved
within the context of metropolitan system re-
quirements and local transportation objectives.
State agencies are also being approached
with increasing frequency to share in meeting
the growing operating deficits of metropolitan
public transit systems. While this is a somewhat
recent phenomenon in most States, it is likely a
permanent and expanding one. In many in-
stances, State transportation agencies and offi-
cials will have to alter in significant ways their
traditional view of the State role. Considered a
purely local problem heretofore, more and
more State agencies are increasingly con-
cerned with the continued viability and service
of local public transportation, both in metropoli-
tan and rural areas, as essential elements of
responsive transportation serving the States’
citizenry. The State role will increasingly ex-
pand to include the local mobility needs of
individuals throughout the State. Further, State
government will be challenged to distribute its
limited financial resources among an enlarging
number of geographic, modal, and program
alternatives. These growing demands will place
increasing burdens upon State agencies to
make economically sound resource allocation
decisions. It is clear that State governments
must play a major role in responding to metro-
politan and other local transportation issues.
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Rural Public Transportation

The growing demands upon State transporta-
tion agencies to address metropolitan area
problems are paralleled by a growing aware-
ness of mobility deficiencies in rural and small
communities in a number of States. While this
phenomenon is not new, it has been attracting
increasing attention as a result of several coin-
ciding trends. The movement of many young
people from rural areas to cities has left many
of our Nation’s smaller communities and rural
areas with an aging population which is increas-
ingly dependent on publicly provided transpor-
tation. Furthermore, intercity motor carriers in
some instances have reduced the frequency of
service provided to smaller communities partly
because such service, largely unprofitable, is
also inconvenient, requiring, as it does, exiting
from the major Interstate Highway routes.

The results of a recent study of the change
in service to smaller and medium-sized com-
munities indicate that the availability and fre-
quency of rail service have declined steadily
since 1950. Air service has shown a change in
character as commuter carriers have replaced
trunk and regional carriers at many of these
communities, often with increases in service
availability and frequency. (See chapters VI
and VIl for more complete discussion of both
rail and air service changes.)

Continuation of Rail Freight Services

Recent critical events resulting in the bank-
ruptcy and reorganization of a number of rail-
roads operating in the eastern part of the Na-
tion have stimulated new and increasing atten-
tion by State government to the present and
future status of continued rail service. In addi-
tion, the Railroad Revitalization and Regulatory
Reform Act of 1976 requires State involvement
in railroad planning and operation as a prereqg-
uisite for Federal financial assistance. The U.S.
Department of Transportation is actively assist-
ing State transportation agencies in establish-
ing railroad planning programs as integral ele-
ments of overall statewide transportation plan-
ning. Further, existing railroad facilities are un-
dergoing extensive evaluation in terms of cur-



rent and future traffic levels and the need to
maintain or improve capacity in specific routes
by the Federal Railroad Administration and by
the individual States. The continued examina-
tion of railroad facilities in relationship to
projections of freight demand has raised the
issue of reducing or abandoning railroad ser-
vice along certain lines which cannot be eco-
nomically served. A report submitted by the
Secretary of Transportation to Congress in
February 1974, stated that 25 percent of the
trackage in the Northeast carries such a low
volume of traffic as to be potentially uneco-
nomic. A more recent study (Preliminary Stan-
aards, Classifications, and Designation of Lines
of Class | Railroads in the United States) by the
Department of Transportation has concluded
that for the part of the Country outside of the
Northeast, there are 25,000 miles of track (ap-
proximately 18 percent of existing mileage and
2.4 percent of carload traffic in the area) that
are potentially uneconomic by the U.S. Railroad
Association planned standard of a line with less
than 70 carloads per mile per year. Although
the Department of Transportation acknowl-
edges that rail abandonment is warranted in
some cases, policymakers should not assume
blanket endorsement of abandonment by the
Department. Before any decision, the effect of
abandonment on the local community must be
considered.

This same DOT study did identify a num-
ber of transportation alternatives which could
be considered as means of providing continued
transportation service to those areas where
continued unprofitable railroad service was un-
justified. State governments in addressing fu-
ture questions of continued railroad service will
require planning and analytic procedures to
arrive at solutions that are economically sound,
socially responsible, and that effectively deal
with possible disruptions to the local economy
should sharp reductions in present railroad ser-
vice ensue.

Financing Future State Transportation
Programs

Severe financial problems have beset a num-
ber of State transportation agencies as a result
of the compounding effects of unprecedented
inflation levels in the construction industry and
declining revenues from user taxes. These
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problems have caused many States to consider
changing present financing mechanisms for de-
ferred investments and maintenance which
have accumulated over the past few years. The
changing roles, responsibilities, and priorities of
State government in the future have also con-
tributed to the need to reexamine present fi-
nancing mechanisms. Debate and legislative
action have already started in a number of
States. Consideration is being given to restruc-
turing State transportation programs and the
manner in which they are implemented, as well
as to methods for increasing user revenues to
account for the increase in the costs of provid-
ing transportation. Fuel taxes and other user
charges are likely to increase in many States.
Several States are considering ad valorem
taxes as a way of automatically adjusting future
revenues to increases in fuel costs. Also under
consideration are a number of alternatives for
change in the Federal transportation programs
and revenue mechanisms that could have di-
rect consequences upon the level and struc-
ture of State transportation programs and re-
venues. Discussion of several highway finance
options can be found in chapter VI.

A current issue of State finance in several
States is the increasing costs of highway devel-
opment and maintenance attendant to the in-
creases in the production and movement of
coal and other energy resources. Section 153
of the Federal-Aid Highway Act of 1976 re-
quires the Secretary of Transportation to report
to the Congress on the results of a study of
“special Federal assistance in the construction
or reconstruction of highways on the Federal-
aid system necessary for the transportation of
coal or other uses in order to promote the
solution of the Nation’s energy problems.”
While there will undoubtedly be increases in
highway maintenance and construction costs
as a result of increased transport of energy
resources, the question remains whether such
increasing costs require special Federal atten-
tion, or if they should be viewed as State and
local production costs associated with in-
creased energy development. If viewed in the
latter manner, one logical solution is for State
and local governments to tax the new energy
resources sufficiently to cover the transporta-
tion costs associated with their production.



General Aviation

The growth in general aviation activity has been
dramatic over the last few decades, although
the national economic downturn of the past few
years has been reflected in a decline in the
annual increase in general aviation during the
last few years. There have been increasing
arguments offered for altering the administra-
tion of the Federal general aviation assistance
program so that State governments would as-
sume greater direct responsibility, with, of
course, a shift of a Federal revenue source to
permit the States to finance the activities. De-
bate preceding passage of the Airport and
Airways Development Act of 1976 included
several proposals for decentralizing the gen-
eral aviation program and placing State govern-
ment in the predominant administrative role.
One section of the 1976 legislation initiated a
State demonstration program for the purpose
of establishing that participating States are ca-
pable of “administering United States grants
for general aviation airports in the State.” Suc-
cess in this demonstration program may result
in a shift in the administrative responsibility for
the general aviation program from the Federal
Government to the States, with a shift of a
Federal revenue source, and reinforce the
need for improved statewide multimodal trans-
portation planning and evaluation capability.

BASIC TRENDS IMPACTING LOCAL
TRANSPORTATION

The 25-year period from the end of the Second
World War until about 1970 was one of rapid
population increase, growth in the economic
well-being of the population, and an expressed
preference for low-density residential environ-
ments and for personal transportation. It was a
period during which there was a massive migra-
tion of people from rural to urban environments.
During this period, there was an enormous
investment of public funds in the creation of
transportation infrastructure, principally in the
highway and air modes. Transportation facili-
ties were built and service was improved to
serve the pattern of development.

In this process, many points of high acces-
sibility were created, the accessibility of major
activity centers tended to be reinforced, and, on
the whole, the productivity of transportation
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networks both at the local urban and regional
levels was improved.

It has been argued that the building of
transportation facilities was a principal causal
agent for dispersed and low-density patterns of
settlement that have developed around Ameri-
can cities. The situation, rather, was typically
one in which land development followed a
laissez-faire pattern. The construction of trans-
portation facilities, notably highways, typically
followed, rather than led, development. The
situation was often self-feeding, as improved
service to new development served as an im-
petus for new or more intensive development
in some locations.

Along with the movement of population,
commercial and industrial activities tended in-
creasingly to concentrate in large metropolitan
areas. At the same time, structural change took
place in the distribution of such activities within
urban environments. Many activities moved out
of the central districts of cities, and, relatively,
the significance of those central districts as
centers of employment has declined. While it
can be argued that in urban areas and else-
where, the public transportation system bene-
fited from the transportation infrastructure that
was created in the postwar era—benefited in
the sense of having better facilities for use,
increased capacities, and increased potential
of productivity—there is no question that, par-
ticularly in urban areas, the adequacy of public
transportation decreased and ridership de-
clined in many instances.

In very recent years, there have been
indications that the pattern is changing. The
rate of population growth is declining, the aver-
age size of households is declining, the rural-to-
urban migration seems to be nearing an end—
at least some preferences seem to have shifted
away from suburban-density living—and so on.
Moreover, while the trend toward suburbaniza-
tion, after 30 years, is still the dominant social
and geographic trend in the American lifestyle,
no trend in lifestyle as broad in its effects can
continue without engendering reaction and
countervailing trends. These countertrends are
just now becoming discernible although are still
of unknown scale. They may, however, become
significant, or even dominant by the 1990’s.



One of the newiy emerged trends that has
become evident since 1970 is a perceptible
shift in migration toward rural areas. It should
be differentiated at the onset from growth on
the fringes of urban areas. Rather, reference
here is to the growth of free-standing rural
communities. Often accompanied by a lifestyle
shift, this movement has stopped the long-term
decline in population of many of our smaller
communities. This new pattern appears to be
resulting in population growth rates that are
more geographically balanced. In the 1970-74
period, 78 percent of all counties were growing
in population, compared to 50 to 55 percent in
the 1950-70 period. This shared growth should
have a stabilizing effect on the Nation as a
whole.

Specific transportation effects will be a
function of how populations distribute them-
selves within the growth areas. If the migrating
populations cluster in small communities, then
the opportunities for improved transportation
services, notably taxi or jitneylike systems, will
exist. If however, the tendency is toward contin-
uation of spread rural densities, the depen-
dence on the auto will persist and perhaps
exacerbate existing transportation problems.

At the same time, there is evidence of
increasing activism in land-use policymaking,
which can have far-reaching implications for
local transportation. In recent sessions of the
Congress, proposed legislation to provide in-
centives for statewide land development plan-
ning has been introduced several times but has
not yet been passed. Some areas, for example,
Petaluma in Marin County, California, and Suf-
folk County, New York, have announced poli-
cies of severely constrained growth. Many
States are considering legislation to protect
prime agricultural land from more intensive de-
velopment. The recent California Coastal Zone
Act imposes severe restrictions on develop-
ment in the defined zone. And the Environmen-
tal Protection Agency’s requirement for envi-
ronmental impact statements and public hear-
ings may be viewed as levers for land develop-
ment control. The current land-use situation
may then be characterized as follows:

e The prospect for a more integrated and com-
prehensive policy approach to land develop-
ment and land-use control coming into being at
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the Federal and State levels during the next 4
or 5 years s high.

e A decrease in average family size, the high
and rising cost of housing, and changes in
population composition are likely to lead to
alterations in housing choices. The emerging
pattern of development is likely to be different
from that which prevailed in the 1950’s and
1960’s.

e Industrial and commercial growth, plant re-
placement, and the like seem also to be under-
going centrifugal change. Again, the scale of
this trend is unclear.

e The rate at which land is converted to urban
uses is likely to change significantly. The higher
costs of construction as well as legislation cir-
cumscribing severely the conversion of agricul-
tural land may well direct intensive develop-
ment to those relatively underdeveloped por-
tions of urban areas in which there is an urban
infrastructure, for example, sewerlines and wa-
terlines, and where some level of transportation
service already exists.

Outlook

The main purposes of local transportation—
goods’ movement and local travel for business
and government purposes; and personal travel
(getting to and from work and school, shopping,
and attending to personal business and family
care, and recreational, religious, and related
pursuits)—are likely to continue unchanged for
the rest of the century. However, the pattern of
origins and destinations for each of these types
of trips is changing, particularly in metropolitan
areas, and these changes are likely to have a
profound influence on future demand for local
transportation.

Forecasts
Few changes are expected in the purposes
served by local transportation over the rest of
the century. However, the travel patterns asso-
ciated with the purposes are expected to con-
tinue to change—caused by shifts in the loca-
tions of various human activities. Business and
government will continue to depend on trans-
portation’s ability to move people and goods
expeditiously.

One major trend that is expected to con-
tinue is the increasing share of population re-



siding within metropolitan areas relative to
small urban and rural areas as shown in figure
XI.1. The expansion of territory within the met-
ropolitan areas occurs when an existing metro-
politan area expands because of growth at its
periphery, and also when small towns grow
sufficiently to be classified as metropolitan ar-
eas. In percentage terms, the metropolitan po-
pulation is expected to increase from roughly
72 percent in 1975 to 85 percent in 1990. The
corresponding growth in metropolitan land area
as a percent of the total U.S. land area is
expected to be from 14 percent in 1975 to 21
percent in 1990. The combination of these two
trends will likely result in the decrease of popu-
lation density of metropolitan areas from about
308 persons per square mile in 1975 to 271
persons per square mile in 1990. Other things
being equal, decreasing densities imply greater
distances between people and, therefore, in-
creasing average trip lengths.
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Figure XI.1. Metropolitan Growth and
Automobile Usage.

Expenditures for travel on roads and high-
ways overwhelmingly dominate the expendi-
tures for travel by other modes. This pattern is
expected to continue. Currently, road and high-
way expenditures account for about 95 to 99
percent of the total expenditures (depending on
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definitions used). By 1990, these correspond-
ing figures are expected to be 93 to 97 percent.

Private and business auto travel alone
currently accounts for roughly 55 percent of the
expenditures, and this figure is expected to
increase to 63 percent by 1990. Small pickup
trucks and vans used largely for personal travel
account for another large and growing percent-
age of local travel.

The density of local movement in metro-
politan areas is now and is expected to con-
tinue to be 16 or 17 times the density in small
urban and rural areas. This is shown in the
following figures which use transportation ex-
penditures per square mile as an indicator of
transport activity.

Annual Local Transportation Expenditures
Per Square Mile
(Constant 1975 $)

1975 1990 Increase

222,775 281,380 26 %
13,695 16,590 22%

1. Metropolitan

2. Small Urban and
Rural

3. Ratio

16.4 17.0

This great and increasing concentration of
transportation in metropolitan areas partially
explains current metropolitan congestion and
air pollution problems. Travel densities in both
the metropolitan and the small urban and rural
areas are expected to increase between 1975
and 1990.

The foregoing estimates are based on a
nationwide highway travel demand measured in
vehicle-miles of travel growing at an overall
annual rate of about 2.2 percent—well below
the growth rates of the past decades. The
greatest percentage growth rates are expected
in small urban areas or cities having current
populations between 5,000 and 50,000, where
an annual growth rate of about 6 percent is
expected. However, such travel accounted for
only 5 percent of the total national travel in
1975 and is expected to account for only 9
percent by 1990.

STATE AND LOCAL PLANNING AND
PLANS

The Federal Government, through laws, regula-
tions, and procedures associated with its aid



programs, has placed a number of planning
requirements on State and local governments.
For example:

e The Department of Transportation:

a. Requires States to do State highway
planning;

b. Encourages States to address possible
rail abandonments, and/or service reductions
in State rail plans;

c. Encourages States to develop State air-
port plans; :

d. Requires State highway safety program
plans;

e. Requires evidence of continuing compre-
hensive, coordinated transportation planning at
the urbanized area or metropolitan level and
requires specific types of plans to be developed
as a condition for receiving certain classes of
Federal funds.

e The Environmental Protection Agency es-
tablished clean air standards and air quality
control regions. It then required each air quality
control region to develop plans for meeting the
Federal clean air standards, assuming automo-
tive emission standards are met.

e The Federal Energy Administration is financ-
ing the development of State energy conserva-
tion plans. One of five major requirements of
these plans is planning for increased use of
carpools, vanpools, and urban mass transpor-
tation.

All these planning requirements converge
on the State and local planners.

Building in part on the work of State and
local governments, the Department of Trans-
portation has historically compiled and pre-
pared nationwide plans. The Federal Highway
Administration has submitted to the Congress a
series of highway-needs reports addressing
future highway developments. The Federal Avi-
ation Administration has published annually a
National Aviation System plan. This plan covers
developments proposed for the air traffic con-
trol, navigation and flight services it provides,
and summarizes its intentions concerning Fed-
eral aid to airports. In 1976, the National High-
way Traffic Safety Administration submitted to
the Congress a Needs Report summarizing the
relative effectiveness of a broad range of possi-
ble highway safety improvements.

In 1972 and 1974, the Department of
Transportation published National Transporta-
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tion Reports. These were broader in scope than
the studies described above. They summarized
departmental analyses and the results of sur-
veys of State and local facilities, programs, and
plans. They made an effort to place the Fed-
eral, State, and local governmental programs in
a context with overall national transportation
developments. However, these documents fo-
cus primarily on the programs that receive sub-
stantial State and local financial support. Thus,
highways, urban mass transportation, and air-
ports eligible for Federal aid were most com-
prehensively treated. States, however, also re-
ported on State or locally supported transporta-
tion developments in other areas such as termi-
nals, parking areas, port developments, etc.
These reports summarized all intended future
State and locally funded transportation devel-
opments.

In 1974, State and local governments
were asked to submit:

e Asof 1972, aninventory of:

a. Physical facilities and equipment,

b. Estimates of transportation movements,

c. Selected estimates of transportation per-
formance.
e For 1972 through 1980, a program indicat-
ing:

d. How the preceding inventory items would
change by 1980,

e. What the costs would be to make the
changes, and

f. The sources of funds anticipated to fi-
nance the changes.
e For 1972 through 1990, a plan showing the
same items as the programs, except for the
sources of funds, in less detail.

For this document they were asked if they
wanted to voluntarily update their 1972-90
plans. It was felt that some States would want
to do so since the original survey was con-
ducted before the petroleum embargo of 1973
and 1974. Fuel price increases since that time
both modified travel patterns and decreased
fuel tax revenues to finance local transportation
developments.

The planned capital investments by State
and local governments add up to about 24
percent of the expected 1975-90 total national
capital investments in transportation. They
cover almost all the capital investments in high-
ways and urban mass transportation, and thus



would be a major determinant of the future of
local transportation.

Fifteen States voluntarily updated their
1972 and 1990 plans. The Department of
Transportation converted all the costs reported
into 1975 dollars. Table XI.1 summarizes by
State the capital costs, and table XI.2 summa-
rizes by State the annual costs (maintenance,
operations, etc.) for highways and urban mass
transportation, which together account for ap-
proximately 92 percent of the State-reported
1972-90 capital investment. The other 8 per-
cent is accounted for by expenditures for air-
ports, parking facilities, marine and other termi-
nals, etc. The 1972-90 capital investment re-
ported, including these items, totals roughly
$690 billion. Highways account for $554 billion
of this, or 80 percent. Urban mass transporta-
tion accounts for another $81 billion or 12
percent.

Both the planned highway and urban
mass transportation expenditures appear to be
greater than one would expect based on
projections of historical trends.

Table XI.3 shows highway expenditures
for capital and annual costs for the years
1970-74. Capital expenditures have been de-
creasing since 1971, while expenditures for
annual costs were increasing until 1973, and
1974 showed a slight drop. It is reasonable to
expect annual costs to continue to increase
since all the contributing factors such as miles
of facilities, vehicular travel, and operation and
maintenance costs are also projected to in-
crease. The aggregate annual costs reported
by States in table XI.2, $12.8 billion for 1980
and $16.8 billion for 1990, appear to be consis-
tent with current trends and future expecta-
tions.

The State-reported plans indicate a rever-
sal in the recent decreasing trend in capital
costs. The average yearly expenditure rates
imply an expenditure of about $28 billion in
1980 and $47 billion in 1990, clearly beyond
historical rates.

Table XI.4 shows capital and annual cost
data for transit for the years 1970-75. Both cost
components have been increasing at approxi-
mately the same rate. If they were to continue
to grow at about the same rate, annual costs
would be about $4 billion for 1979 and $6 billion
for 1989 and capital costs would grow to about
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$3 billion per year by 1980 and almost $6 billion
by 1990. However, the annual costs reported
by the States for 1979 and 1989 are $6 billion
and $11 billion respectively, considerably
higher than indicated by the trends (50 percent
and 83 percent respectively). The capital costs
reported by the states represent an average
yearly expenditure at almost $4 billion for the
1972-1980 period and $4.5 billion for the 1972-
1990 period. These rates imply an expenditure
of $5.6 billion in 1980 and $7.0 billion in 1990,
slightly above the projection of current trends.

U.S. TERRITORIES, POSSESSIONS, AND
COMMONWEALTH

Although the States differ somewhat in their
transportation problems, assets, and plans, for
purposes of this analysis, they have been dis-
cussed as a single group. The uniqueness of
the States of Hawaii and Alaska, the territories
of Guam and American Samoa, the Virgin Is-
lands, and the Commonwealth of Puerto Rico,
however, warrant individual discussions,
which follow.

Transportation planning for Alaska is
unique for several reasons. The massive land
distribution program in progress and the poten-
tial natural resource and economic develop-
ment require that land use planning, develop-
ment planning, and transportation planning be
well coordinated. In addition, Alaska has many
special features that constrain the growth of
transportation systems. The essence of the
problem is finding the balance between the
interest in developing the resources of Alaska
and the necessity of preserving the environ-
mental quality of the State. The Department of
Transportation, in recognition of this chal-
lenge, has created an Alaskan Transportation
Task Force that involves all elements of the
Department at the headquarters level. The De-
partment is working closely with the State and
other agencies to form a Federal-State Trans-
portation Planning Organization to coordinate
transportation planning with other develop-
ments and interests.

Transportation Planning for Alaska must
consider the special requirements for the three
distinct elements of interstate, intrastate, and
resource development planning.

The location of Hawaii in the middle of the
Pacific places it in a prominent role in interna-



Table XI.1
Capital Costs by State and Mode, 1976 Updated
(Millions of 1975 dollars)

ighway \  Urben Other
Time Small Urban L] Public Row Row  CBD Row Marine  Row Intercity Row  Other Row _ Total Row
Poriod Urban Aggregate Rural Total Percent  Trans. Percent Airports  Percent Parking  Percent Terminals Percent Terminals Percent Systems Parcent Cap. Costs Percent
Nations! 7280 820890 134818 742993 16986089 76 30797897 14 12226137 5 3180847 1 481582 2 774047 0 1,189.0% 1 22246217 7
TOTALS 7290 2516936  47.4079 2568747 65669762 80 8189556 12 32439397 5 7438737 17505937 118518227 0 3722007 1 6908276 ?
Alabama 7280 904.0 2188 11896 23121 81 138 o0 96.49 3 39.96 1 92.75 3 18.28 1 28215 10 285307 7
7290 21463 9346 33230 64039 65 18357 o 134.18 2 4577 1 25248 3 2061 0 69342 9 156577 7
Alaska 72:80 1896 1449 14724 18068 75 9.85 [ 480497 19 27.47 1 20.16 1 66.01 3 1138 0 24014 ?
72:90 7363 576.0 43758 56881 87 23827 o 619.587 9 %21 o 24.23 0 14769 2 7.26 0 663597 ?
Anzona 72:80 8208 845 8908 17961 87 101.18 s 17478 8 00 [ 00 0 00 [ 00 0 20200 7
7290 56146 355.0 39903 99599 o1 62989 8 3084 3 00 0 00 0 00 0 00 o 1092827 7
Arkansas' 72:80 4161 147.7 10214 15852 g7 1298 1 3019 2 0 0 8.81 1 00 [ 017 0 16322 7
72.90 5709 6217 29031 40867 95 33.84 1 78.52 2 00? 0 13.65 o .00 [ 79.75? 2 4,301.4? ?
Caivfornia’ 7280  6.508.3 5998 23406 94487 €3 3633827 24 12883V 9 113427 1 48338 3 29.18 [ 00 0 1490877 7
7290 15,3836 1.326.0 56181 223267 53 1184393 31 350633 9 28817 1 808882 2 72500 0 007 0 3BBUS 7
Colorado 72.80 5851 855 11021 17430 8 70320 27 14136 5 41.32 2 00 o 00 0 1433 1 26432 100
7290 25574 362.4 22868 52066 95  1,221.37  1a 380.24 5 96.41 1 00 0 00 o %77 0 69164 7
Connecticut 72-80 19941 4334 8176 30451 go 256.30 8 60.85 2 00? 0 3.30 0 "7 o 18.58 1 3,395.97 ?
7290 26803 668.1 7704 41188 g4 §5664 11 158.00 3 007 0 9.25 0 1302 0 21107 0 487697  ?
Detaware 72:80 380.4 134 2134 6072 32 177 2 45.62 [ 17.08 2 54.49 7 00 [ 00 [ 7361 100
7290 7577 334 5283 13194 74 28903 16 66.72 4 3208 2 67.78 0 00 ° 00 0 17750 100
Fiorids 7280 29825 8700 15042 53567 83 140.40 2 63343 10 109.10 2 15895 2 00 [ 7208 1 64705 100
7290 15.2254 55449 9.1537 299240 87 289570 8 86490 3 20885 1 1985 1 00 o 18577 0 343154 100
Georgia 7280 11486 2868 19372 33726 61 169481 31 31891 [ 58.09 ' §3.96 1 00 [ .00 0 54964 100
7290 53046 1.3780 84390 131216 77 2,11987 12 149579 9 16633 113301 1 .00 0 00 0 17,085 100
Hawan 72.80 5465 1429 3447 10340 68 58.73 4 37564 25 9.44 1 5252 3 00 [ 1.00 0 15315 100
7290 15671 697.1 14080 36622 71 82748 18 549.74 " 15.44 0 11339 2 00 0 150 0 51698 100
Idaho 72:80 175 480 490.0 5555 88 242 [ 5154 8 1152 2 9.33 1 00 [ 296 [ 6333 100
7290 330 1426 13707 15463 90 49 90 3 78.28 B 1201 1 %12 1 00 0 791 o 17195 100
Ihnois 7280 47185 3802 40318 91005 72 194031 15 1139909 9 79.62 1 11.67 0 28252 2 on 1126653 100
7290 20,1236 17124 162703 38,1063 78 5209797 11 466835 10 11536 [ 63.22 0 42% 1135892 0 487218 7
Indiana’ 7280 14085 2710 36679 53474 94 93147 2 168.94? 3 40.19 1 50.85 1 00 [ 00 0 57005
7290 25508 780.1 80006 113315 92 183977 1 617.31 5 7492 1 80.15 1 00 0 00 o 122818 7
towa 72:80 6859 2825 20871 30855 95 2339 1 84.19 3 56.62 2 00 [ 00 [ 09 o 32198 100
7290 34174 14030 95267 143471 97 2855 0 34863 2 10734 1 .00 0 43 0 2 0 148322 100
Kansas* 7280 10761 1506 10123 22390 98 663 0 3031 1 s o 00 0 00 0 354 o 22799
7290 26988 7199 32849 67036 95 46 00 1 336.32 5 108 0 00 0 00 0 6.34 0 70033 100
Kentucky ' 72:80 6116 206.3 19937 28116 92 35.547 1 20295 7 22.157 1 007 [ .00 0 00 0 3072.22 ?
7290  1.284) 4079 35744 52664 80 468747 7 83379 17 42877 ) 8.17 0 00 0 00 0 66199 7
Louisiana’ 72-80 12328 169.3 24204 38225 g8 75.757 2 78.72 2 70.12 2 28059 6 227 [ 2182 1 4.351.87 14
72.90 45007 21588 63411 130006 84 25763 2 488.12 3 26390 2 1371941 9 1nsa7 1 2553 0 155424 7
Maine 72.80 819 490 5215 6584 93 707 1 1382 2 00 o 2053 3 00 [ 9.16 1 7089 100
72-90 195.6 1908 13402 17266 93 2592 1 5343 ] 9.82 1 2106 1 00 0 18.31 1 18551 100
Maryland 7280 27058 156.0 917.2 37700 57 228866 35 69.36 1 15.50 0 42349 ) 00 [ 00 0 65760 100
7290  6.4098 8005 28678 98781 58 609923 38 154.10 1 46.04 o 7658 4 00 0 00 0 168940 100
Massachusetts’ 7280 18704 496 4347 23847 64 944637 26 282697 8 13297 0 §5.827 2 224 1 00 0o 368047 7
7290  7.9489 2895 13422 95806 78 221885 18 317.08? 3 13290 0 162147 1 07 o 007 0 122912 ?
Michigan® 7280  3.1624 2829 2,1164 55617 142150 504.44 89.08 00 00 213 75789 100
7290 74738 951.4 54322 138574 4.903 907 1,084.78 203.24 00 00 5.32 20,0646 7
Minnesota 72.80 14939 2195 13182 30316 85 179 44 5 21194 6 13342 ) 20,077 1 00 [ 00 0 357647 7
7290 32949 4629 42183 79761 82 109967 11 408.64 4 17330 2 324712 D 00 0 00 0o 96901 7
Mississippt 72.80 3053 2173 18560 23176 97 578 [ 59.907 2 14.70 1 219 o 00 [ 00 0 24601 7
7290 7740 1229 48439 63409 97 1326 0 138022 2 2413 ° 310 ° 00 0 00 0 651947 7
Missour: 7280 19411 1212 19927 40560 85 7651 2 37164 8 70.01 1 00 0 181.42 ) 2238 0 47770 100
7290 7.7382 19196 136887 233465 83 317466 1 981.49 3 33379 1 007 0 22885 1 28597 0 280038 2
Montana’ 72:80 718 1346 8987 11061 94 185 [ 55.76 5 10.63 1 00 [ 00 [ 00 0 19733 100
7290 4327 4402 19702 28431 96 712 [ 103.34 3 19.97 1 00 0 00 [ 00 o 29736 100
Nebraska® 72:80 %73 1235 9003 13911 9 18.61 1 88.95? [ 2803 2 .00 [ 00 [ .00 0 15266 2
7290 7140 2178 26477 36393 90 58.46 1 32320 8 33.00 1 3.32 [ 00 0 00 0 40873 100
Nevada 72:80 296.4 na 2108 5190 83 1.08 [ 10365 17 00 [ 00 o 0 [ 00 0 6237 100
7290 7736 a7 6758 14965 78 1.69 ° 474.21 2 00 0 00 0 00 0 00 0 19724 100
New Hampshie  72.80 1413 156.4 340.1 6378 98 4167 1 6.34 1 5.74 1 007 0 00 0 0> o 65407 7
72:90 2525 2355 8227 13107 9 437 0 18.42 ' 1228 1 13.42 1 00 0 002 o 13927
New Jersey 7280 40465 284 4099 44848 64 1896997 27 380.36 s 007 0 24579 k] w0 o 1627 o 102422
7290 212608 848 22131 235687 79 4851627 16 91270 3 0? 0 29502 1 0? 0o 16.27 0 296343
New Mexico 72:80 1000 1353 6218 8571 92 304 [ 4053 . 21.61 2 00 ° 457 [ 1.04 o 9278 100
72.90 3139 3753 19200 26092 94 691 ° 122,14 4 41.35 1 00 ° X1 o 203 o 27877 100
New York' 72.80 30105 5152 19818 55075 37 726652 49  1,165197 8 89.97 1 38796 3 130797 1 35870 2 1408587 7
7290 24.1369 29142 278630 549151 74 1383419 19 3991357 5 205467 [ 41,807 0 204922 0 80415 17408707 2
Nortn Carolina 72.80 8149 356.8 17851 29558 85 1291 3 220582 7 35, 1134 ) 00 [ 413 0 34748 2
72.90 32178 28930 170650 232358 96 144 287 1 433717 2 20374 1 156.89 1 00 o 367 0 2417487 ?
North Dakota 72.80 283 82,0 6899 8002 96 112 [ 2548 3 5.65 1 00 [ 00 0 00 [ 8324 100
72.90 615 1773 19846 22234 96 195 0 73 ] 1188 1 00 0 00 0 00 0 23090 100
Ohio 7280 34591 6701 7787 49079 88 22398 ) 32650 [ 87.40 2 00 [ 152 [ 0 0 55473 100
7290  10.965.1 11728 18868 140247 86 124798 8 695.73 4 20825 1 48.24 0 ERTERNY .00 0 162259 ?
Oklanoma 72:80 3940 90.4 6672 11516 88 7697 1 100.19 8 4485 3 00 0 00 [ 00 0 13043 7
7290 9427 2202 17579 29298 9 3206 1 148.34 5 10092 3 0 0 00 ° .00 o 32110 100
Oregon 72:80 6305 204.1 13248 21594 77 31964 1 162.36 [ 2803 1ones? ) 81 [ 18.29 1 28081 100
72.90 750 1 4932 26016 38449 70 71513 13 22802 4 4003 1 26406 5 13824 3 4 sa616 100
Pennsylvania 7280 35100 700.5 2,7489 69594 69 1950007 19 426.02 4 178700 2 61933 6 [ 00 0 101424 2
7290 125699 13481 65425 204605 72 4699667 17 124911 4 42877 2 13858 3 30213 1 41768 1 282025 7
Rhode Isiand " 7280 6124 263 46.7 6854 92 3959 5 7.88 ' 127 [ 14.18 2 00 [ 00 0 7473 100
7290 16234 95.1 871 20056 95 5478 3 2891 1 2 0 231 1 1.70 0 00 0 21144 100
South Carolina®  72.80 5006 2601 7292 14899 87 3412 2 61.72 ) 00 o 12207 7 00 o 00 o 17078 100
7290 2040.1 1,2659 30639 63699 91 5852 1 330.56 5 00 0 20908 3 00 o 00 0 69681 100
South Dakota 72:80 157 327 565.6 6139 95 83 [ 2884 4 00 [ 0 [ 00 [ 00 0 6435 100
72:90 836 1931 15496 18263 96 159 o 65.36 3 oG 0 00 o 00 ° 00 0 18933 100
Tennessee’ 72.80 5995 176 15045 23701 95 76.01 3 60.14 2 0 [ 00 [ 00 [ .00 0 25062 100
7290 13180 11104 103061 12,7345 95 393.29 3 345,20 2 00 0 00 0 RE) 0 00 0 134732 100
Texas 7280 175857 25268 113875 31,4990 87 1822477 5 1221227 3 1,34538) 4 24299 1 007 0 007 0 3613102 7
7290 300720 36473 187793 524986 82 5388247 8 1949717 3 3367617 5 445927 1 007 0 007 - 0 96364017 ?
Utsh 72.80 2116 6.4 3839 6319 88 6.41 1 7630 1 00 [ 00 [ 00 [ 00 0 71472 ?
72.90 7092 83.4 11614 19540 88 7950 4 185.32 8 00 ° 00 0 00 0 00 o 22188 2
Vermont 72.80 273 832 3321 4426 98 136 o 6.31 1 266 1 00 [ 00 [ 00 [ 4529 100
72:90 8839 1790 7239 9918 97 223 o 2235 2 5.32 1 .00 0 RF [ 00 o 10218
Vieginia 7280 28074 4432 17997 50503 78 103601 16 97.14 1 60,06 1 23006 4 00 0 ai1s 0 64857 100
7290 71293 10479 39768 12,1540 81 2,194.19 15 31419 2 90.27 1 266.81 2 .00 [ 00?7 o 15019.47 ?
Washington! 7280 21066 451.7 13167 38750 81 209.70 4 14851 3 79.01 2 33964 7 256 o 11282 2 47652 100
7290 32848 14836 37163 84845 78 788 91 7 394.78 4 12522 1 85203 [ 15.80 0 41922 4 108804 100
West Virginis 72:80 656.4 2476 2,046.1 29501 94 9.81 [ 8223 3 007 0 00 [ 00 o 873 3 38 7
7290 10257 3883 3563.1 49771 95 2133 0 11635 2 14942 0 .00 0 o o 8373 2 s34 7
Wisconsin 7280 12004 3039 21637 36680 91 220 32 5 642> 2 1353 [ 38.34 1 1411 [ 9.00 0 403977 2
7290 29373 17147 144675 191195 94 39350 2 495.38 2 18.77 o 7373 ° 66.31 0 18023 1 203464 100
Wyoming 72.80 229 46.9 5289 5987 96 168 0 19.30 3 558 1 00 [ 00 [ 00 [ 6252 100
72.90 107.1 2141 17002 20214 98 395 ] 33.82 2 12,52 1 00 ° 00 0 00 o 20717 100
Washington, D.C.  72:80 6563 00 00 6563 27 150857 62 227.38 9 .56 2 00 0 00 [ 00 0 24418 100
7290 30314 00 0.0 30314 58 166839 32 42087 8 13193 3 00 o 00 o 00 0 52616 100
Puerto Rico 72:80 4580 372 5334 10286 66 28025 18 93377 6 55.95 4 9.23 6 00 o 00 0 156057 ?
7290 805.6 13657 9039 18452 51 99874 28 247,697 7 43.86 1 14s70 4 00 0 33226 9 361342 2
American Somoa  72-80 00 1.6 143 159 29 00 [ 7.97 14 00 [ 13.41 2 00 [ 8642 16 s647 7
72:90 00 27 239 266 36 00 0 17.28 23 00 0 1809 24 00 0 1216 16 741 100
No Response 2 22 2% ) 1 8 105 268
16 15 32 ) 39 a4 125 298

Based on 1974 National Transportation Study Data — Updated with 1976 data for States marked '. A question mark (?) indicates partial data
or no data available.
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Table X1.2
Total Annual Costs of Highways and Transit by State
(Thousands of 1975 dollars; excludes bond interest)

Total
el Urben Public
State Yoar Urban Agwrogete Aurel Towt Traneportation
Alsbama 0 71,341 87,688 118,212 10,183
0 "9 94,813 128,280 12922
Alsska [ 1477 36,310 40,081 5,000
9% 2288 9,131 84,240 8,548
Arizons o 6,184 148,925 201,108 43,149
%0 14818 223,148 324,142 2348
Ackenses' 0 12,268 145,313 176,311 .
% 293% 127,381 177,920 8512
California’ 80 78,418 489,020 1,331,987 883,621
9% 510771 1,847,841 1,166,839
Colorado’ 80 1141 66,968 139,473 28,902
° 14,008 82,684 174,130 765.048
Connecticut 80 21,108 69,018 199,682 76,072
0 24,361 77,307 226,621 128,601
Delawere 80 1778 14491 33,658 8,138
%0 1,986 16,901 0,124 33,246
Floride 0 43,531 215,388 458,226 87,007
%0 108,347 258,624 589,079 206,868
Georpia 0 48572 22,778 112,338 181,686 97.810
9 9497 24.3% 127,074 200910 111,808
Howsii L] 12,508 12,680 a2 56,406 20815
%0 18,823 20473 44,387 82,183 63,286
Idsho 80 4120 543 42,035 51,591 1,198
% am 5,949 47550 58,210 3,289
Iiinois 80 171.822 28,958 344448 544,426 492,084
% 272,268 16,994 232,260 521522 688,961
Indians’ 80 33,180 2,024 90,121 130,334 41,437
% 41,984 12,203 101,597 156,764 68.287
towa 80 38,467 24,996 190,711 254,174 10,318
% 47,962 29,449 21951 296,922 13.4%
Kensas' 80 28,017 18.460 11,522 157.999 8918
9% 33503 22,88 104812 161.170 23,999
Kentucky 0 46,751 21,712 134,548 203,011 22,000
%0 78,690 36,607 226,674 240971 2,319
Louisians’ 90 49.426 21,847 130,581 207,864 6,912
9% 64,873 47,384 141,278 263,832 74,453
Maine 0 10,624 11,128 65,561 87.311 2,663
20 11,897 12,301 71180 95.378 6.778
Maryland 0 150,968 19,906 113,880 284,754 139,689
9% 240,384 32,360 189535 462279 307,502
Messachusetts' 80 296,051 15,507 93,173 404,731 335,239
Y 360,043 18,287 108,089 486.419 562,942
Michigen' 80 238,191 34,199 203,880 418219 162,923
£ 348,906 45,803 254,380 649,178 1,332,501
Minnesots 80 88,551 21,850 200977 311,387 56,836
% 117,367 20,631 262,220 400,227 91,236
Missimippi 80 14663 26,360 120,540 161,572 2902
% 20810 37.088 169,433 227,109 5631
Missouri 8 70,960 12,907 220614 304,480 48,285
90 95,969 18425 378,700 513,004 155,831
Montens' 80 11,000 19,104 63,311 93514 801
%0 14,567 81871 104,123 143561 2,847
Nebraska' 80 20,542 9,646 130,165 167,153 7.383
%0 23,987 22,508 364,751 411,248 18,775
Nevade 20 11,542 478 34,684 48,704 2,645
%0 46822 1219 48,808 66,847 2,981
New Hampatwre 80 12011 16,385 50,218 78,581 2,065
% 18917 21927 45,142 85.986 25851
Now Jorsey 0 296,439 4,035 102,777 403,281 417,927
9% 322,382 439 112,048 435,529 696,386
New Mexico 80 6,147 18,004 61,365 85,608 ane
90 10,114 24,577 78,620 13321 4285
New York 80 669,666 1,720 394,447 1,115,842 1.821.020
%0 776,168 66,270 431,737 1,280,175 3.062,205
North Caroling 80 36,760 33832 240,727 311,328 25,901
% 55,334 56,814 357,694 469,642 48,567
North Dekota 80 2,361 6,828 42822 51,811 823
Y 3122 9,187 57,151 69,463 1,240
Ohio [ 277,548 32,808 414920 726,352 162,247
2 332,693 3421 497,354 869,468 433,895
Okishoma 0 15,686 18,960 131,087 165,742 4079
0 22,047 22,763 160,801 205619 601
Oregon 0 48,204 22,404 125,241 195,849 61,065
) 63828 29820 166,397 260,045 121,084
Pennsyivania 0 255,659 63,108 513,271 832,042 394,756
9% 305,402 79,168 526,39 910,968 533,276
Rhode Isiend’ 80 30,33 1178 9,142 40,654 14,607
%0 50,535 2206 14327 87,158 41,687
South Carolina’ 80 29,436 21.947 80,911 132,204 7,195
% 57,233 .677 157,308 257.219 35653
South Dakota 80 2661 8472 81,723 89,856 1,002
%0 3,804 8876 122118 135,205 1433
Tennessoe' 80 62,844 18,998 120,023 191,866 33.976
90 67,397 24,232 153,090 244,719 8,170
Texes 80 69,941 10,668 173,362 253,968 97,526
%0 144,778 22,081 358,968 525,824 301,961
Uuh 80 14329 3134 60,448 7,91 4,303
% 16,000 3548 70,143 29,779 o
Vermant 0 1,845 5,494 33,608 40,947 827
90 1912 6738 32,582 40,229 1,090
Virginia 80 125,408 30,698 152,063 308,167 96,184
%0 207,937 %7 237.208 491,945 143,181
Washington' 80 72,537 43,087 118,108 233,617 73,862
% 83,383 60,608 154,842 206,801 150,266
West Virginia 80 6,630 5,154 91,086 102,870 7,703
9 6,843 5320 99,478 111,641 10,273
Wisconsin 80 55,991 43387 204.145 303,973 75,458
% 69,856 43887 198,021 311,734 131,183
Wyoming 8 1.280 3995 31910 37,185 207
% 1,850 4.908 40840 47,407 287
Washington, D.C. 80 36,476 0 [ 36,476 52,271
2 44322 0 0 44,322 81,787
Puerto Rico 80 47,782 105% 90,593 148,914 55,689
% 75,014 32,983 215,349 323,348 148,981
American Semos 80 [ [ 299 £ [
%0 0 0 £ 479 0
NATIONAL TOTALS 80 4,750,460 1,000913 7,035,520 12,786,803 6,082,221
%0 6,120,696 1.419.421 9,292,650 16,832,767 11.281.924
(WITHOUT PUERTO RICO AND 80 4,702,878 990,292 76,944,628 12,637,508 5,996,
AMERICAN SAMOA) % 6,045,682 1,386,358 18,121,756 16.166.796 11,132,943

Based on 1974 National Transportation Study Data — Updated with 1976 data for States marked '
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Table XI.3
Actual National Highway Expenditures by
Federal, State, & Local Governments
(Billions of 1975 constant dollars)

Year Annual Costs’

Capital Costs

1970
1971
1972
1973
1974

16.022
16.347
15.794
14.738
14.244

10.027
10.708
11.222
11.614
11.334

'Includes operation, maintenance, administration, and highway patrol.

Source: Highway Statistics, various years, U.S. Department of Transporta-
tion, FHWA.

Table XI1.4
Actual National Transit Expenditures
(Billions of 1975 constant dollars)

Annual Costs?

2.623
2711
2.738
2931
3.386
3.635

Capital Costs '

0.649
0.835
0.877
1.601
1.583
2.037

Year

1970
1971
1972
1973
1974
1975

'Unpublished data, Department of Transportation. )
2Transit Fact Book, 1975-1976 Edition, American Public Transit Association,
Washington, D.C.

tional transportation. First, Hawaii is located in
a strategic position militarily. Second, it has
become an important interim stop for mainte-
nance and refueling of air and water modes
involved in the long distance transportation of
passengers and freight. Third, its natural amen-
ities have attracted a booming tourist trade. A
substantial transportation infrastructure is re-
quired to fulfill these roles.

Transportation planning strategies for Ha-
waii must take into account the unique geogra-
phy of the State, which comprises eight major
islands (one of these, Kahoolawe, is uninha-
bited; another, Niihau, is privately owned with
access restricted to its residents; and another,
Lanai, is owned by Dole Pineapple Corp.). The
major city, Honolulu, is located on the island of
Oahu and is the center of the State’s popula-
tion, commerce, and government. Metropolitan
transportation planning strategies are appropri-
ate for the Honolulu metropolitan area only.
Elsewhere in the State the appropriate local
transportation strategies are those that are ap-
plied to mainland rural and small urban areas.
Transportation between the various Hawaiian
Islands, however, represents a unique chal-
lenge to transportation planners for the State of
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Hawaii.

In view of the expected increases in lei-
sure time, income, and travel for the United
States as a whole, coupled with expected po-
pulation growth in Hawaii, more transportation
facilities will have to be constructed or greater
efficiencies and utilization of existing facilities
will be necessary in the future. Completion of
the Oahu Interstate Highway System should
facilitate the flow of ground transportation. In
addition to the Oahu bus system, which con-
sists of approximately 350 vehicles and main-
tains a high level of ridership, Hawaii has com-
pleted a preliminary engineering study for a
proposed 14-mile fixed guideway rail system for
the city of Honolulu.

Like Alaska and Hawaii, the U.S. posses-
sions of Guam and Samoa, the territory of the
Virgin Islands, and the Commonwealth of
Puerto Rico have transportation needs that
differ substantially from those on the mainland
United States. Furthermore, needs vary signifi-
cantly among the territories. With the exception
of the Commonwealth of Puerto Rico, the terri-
tories are all small, densely populated, tropical
islands. Puerto Rico differs from the others
primarily with respect to size. Contrasts be-
tween the territories with respect to composi-
tion and terrain have important implications for
transportation problems and potential solu-
tions. For example, Guam consists of one is-
land, half of which is plains and half of which is
mountains. The Virgin Islands, on the other
hand, consist of three islands—one that is big
and flat and two that are mountainous. Ameri-
can Samoa consists of four mountainous is-
lands. The high unemployment rate in Puerto
Rico is a factor with great significance for
transportation.

Table XI.5 presents demographic and land
data on the territories. Clearly, the population is
relatively young, growing rapidly, and receiving
lower incomes than persons on the mainland.
The few concentrations of population greater
than or equal to 1,000 implies population dis-
persal, although the compactness of the territo-
ries precludes much separation of persons.
Overall, the three smallest territories have a
combined area less than half the size of an
average U.S. county but a combined population
three times as high.

Pursuant to Section 29(b) of the Federal-



Table XI.5
Demographic and Land Characteristics

Percent Percent Places with
Territory Population Population Change Median Age Pop Under Per Capita Gross Area Populati Esti d
1970 1960-1970 1970 18 Years in 1970 Income 1969' Land and Water Over 1,000 1990 Population
Puerto Rico 2,712,033 15.4 216 43.3 $ 981 3,435 2 3,763,000
Guam 84,996 26.8 20.4 45 $2,008 212 8 184,000
Virgin Islands 62,468 94.6 23.0 20 $2,377 133 3 146,433
American Samoa 27,159 35.4 16.1 55 $ 596 76 5 40,000

'U.S. per capita income 1969 — $3,139. 2Puerto Rico had three places with population over 100,000 and four places with population of 50,000 to 100,000 in 1970.

Source: U.S. Census of Population PC(1) 1970.

Aid Highway Act of 1968, the Secretary of
Transportation submitted a report to Congress,
in April 1970, entitled Territorial Highway Study:
Guam, American Samoa, Virgin Islands. The
primary conclusion of the report was that terri-
torial highway programs would have to be con-
siderably expanded. Transportation problems
were attributed to spiraling traffic growth, out-
moded improvement practices, and the inability
of territory agencies to recruit and retain com-
petent staff members. Accordingly, section 215
concerning territorial highway programs was
added to the Federal-Aid Highway Act of 1970.
The addition provides for a Federal share of 70
percent for construction and improvement of a
system of arterial highways and necessary in-
terisland connectors (e.g., air services and
barges).

The viability of nonautomobile solutions to
transportation problems may also prove prom-
ising, given the high population density and
compactness of the territories. For example,
Puerto Rico has applied for assistance for a
rapid transit system to be constructed incre-
mentally in San Juan and to be coordinated
with short-haul jitneys and bus feeder routes.
The Virgin Islands are attempting to meet the
transportation needs of the elderly and the
handicapped through the acquisition of 13 vehi-
cles to be sent to all 3 islands for transporting
social agency clients. Additionally, bills are
pending before the territorial government of the
Virgin Islands to establish a transportation au-
thority with taxing power to subsidize the public
transportation operation. The long-range plans
for the Virgin Islands include a combination of
automobile restrictions and adequate public
transit. The establishment of public transporta-
tion in Guam would provide needed mobility
and the Department of Transportation has ex-
pressed interest in participating in the acquisi-
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tion of capital stock. However, the territorial
government of Guam has, for the present time,
declined to spend its limited funds on operating
assistance. Consequently, with the exception
of a small number of taxicabs, there is virtually
no public transportation.

In view of the heavy dependence on pe-
destrianism in many parts of the territories,
measures such as construction of curbs and
sidewalks and provision of streetlights and
other pedestrian amenities are desirable. The
development of paths parallel to main roads for
pedestrians and bicycles may reduce the prob-
lems stemming from the pedestrian-automobile
interface. Improvements to paths leading to
villages that are inaccessible by road are also
needed.

Table X1.6 shows capital and annual cost
estimates for the time period 1972-90.

Table X1.6
Total Capital and Annual Costs of Highways
(Millions of adjusted 1975 dollars)

Total Capital Costs
(Millions of Adjusted 1975 Dollars)

Total
Urban
Small Public
Time Urban Transpor-
Territory Period Urban Aggregate Rural Total tation
Puerto 7280 458.0 37.2 533.4 1028.6 280.25
Rico 72-90 805.6 135.7 9039 18452 998.74
American 72-80 0.0 1.6 143 15.9 .00
Samoa 72-90 0.0 2,7 23.0 26.6 .00
Guam 72-80
7290 0.0 76.0 91.4 167.4 0.0

Total Annual Costs—Excluding Bond Interest
(Thousands of Adjusted 1975 Dollars)

80

Puerto 47,782 10,539 90,593 148,914 55,689

Rico 90 75,014 32083 215,349 323,346 148,981
American 80 0 82 299 381 [
Samoa 90 0 80 399 479 0
Guam 80 - - - - -
90 0 2,592 1,542 4,134 0

Source: Based on 1974 National Transportation Report Data.






CHAPTER XII

Metropolitan Transportation

The metropolitan area is in a sense defined by
transportation, because each metropolitan
area contains a common commuting area in
which the preponderance of jobs are in a cen-
tral city or its urbanized fringe.

In 1975, there were over 245 SMSA'’s and
SMSA groups known as standard consolidated
statistical areas (SCSA’s). Figure XlI.1 provides
a perspective of the relative activity of the
modes used in metropolitan transportation.
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1978: $1.2 l 1000: §1.2
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FREIGHT
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TRUCKING

1978: 343.2 | 1000: $81.8

~ NOTE: The amounts shown are the transportation bills for 1975 and 1980
in billions of 1975 dollars.

Figure XIl.1. Transportation Tree.

A stratification of the SMSA’s into size
groups is often used to organize individual city
data, but size alone throws together such
transportation-dissimilar areas as Los Angeles
and Chicago. The approach taken in this docu-
ment is to classify metropolitan areas into four
groups—A, B, C, and D—according to their
transportation and related characteristics, of
which the main ones are relative usage of
public transportation, size, and density. Groups
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A, B, and C, which contain almost all of the
large SMSA/SCSA's, have a relative proclivity
toward public transportation. All the other met-
ropolitan areas are combined in group D. The
SMSA/SCSA composition of groups A, B, and
C are shown in table XII.1.

Table XII.1
1975 SMSA Composition of Transportation Area
Groups A, B, and C.

Dayton, Ohio

Denver—Boulder, Colo.
Hartford, Conn.

Honolulu, Hawaii

Houston, Tex. (SCSA)
Indianapolis, Ind.

Kansas City, Mo.—Kan.
Louisville, Ky.—Ind.

Memphis, Tenn.—Ark.—Miss.
Miami, Fla. (SCSA)

Milwaukes, Wis. (SCSA)
Minneapolis—St. Paul, Minn.-Wis.
Nashville—Davidson, Tenn,

New Orleans, La.

Norfolk—Va. Beach-Portsmouth, Va.—N.C.
Omaha, Neb.—lowa

Portland, Ore.—Wash.
Providence—Warwick—Pawtucket, R.|.—Mass.
Richmond, Va.

Rochester, N.Y.

San Antonio, Texas

San Diego, Calif.

Seattle, Wash. (SCSA)

Syracuse, N.Y.

Group A (“Big 4")

New York, N.Y. (SCSA)
Chicago, I1l. (SCSA)
Philadelphia, Pa. (SCSA)
Boston, Mass. (SCSA)

Group B (“Big 8")
Baltimore, Md.

Cleveland, Ohio (SCSA)
Detroit, Mich. (SCSA)

Los Angeles, Calif. (SCSA)
Pittsburgh, Pa.

St. Louis, Mo,

San Francisco, Calif. (SCSA)
Washington, D.C.

Group C (31 Medium to Large)
Albany—Schenectady—Troy, N.Y,
Atlanta, Georgia

Birmingham, Ala.

Buffalo, N.Y.

Cincinnati, Ohio (SCSA)
Columbus, Ohio

Dallas—Fort Worth, Texas

The four groups of metropolitan areas can
be analyzed as such, or they can be made into
five groups by using only the urbanized area
(UA)' portions of groups A to D and lumping the
remaining non-urbanized portions of all the
SMSA’s into a fifth group. The fifth group is
called “suburbs’ for convenience. The suburb
consists of the portion inside the SMSA bound-
ary and outside the UA boundary; it may contain
both rural and scattered urban areas. The five-
group breakdown provides greater precision for
most purposes than the four-group breakdown
and is, therefore, used more often in this
chapter.

'An urbanized area (UA) is a central city over 50,000 in
population plus the contiguous urbanized portion of its
suburban fringe. The key element in this definition of
‘“urbanized” is that the population density is above 1,000
persons per square mile, i.e., the circumferential boundary
extends outward to the perimeter beyond which the popu-
lation density falls below 1,000 persons per square mile.
Thus, the UA boundary is statistically determined and
does not correspond to political boundaries. The bounda-
ries are redefined after data are available from each
decennial census. Since metropolitan transit services are
generally not considered feasible in densities under 1,000
persons per square mile, UA’s are the most commonly
used areas in local transportation planning.



Figure XIlI.2 illustrates the strong transit
orientation of group A, the older cities whose
development largely preceded the automobile.
In contrast, the suburbs show very few transit
trips and the lowest fraction of nonauto house-
holds.

PERCENT i
IN EACH 24
AREA

TAKING 16
PUBLIC
TRANSP.
TOWORK 8

TRANSIT
TRIPS 400,

32F

PERCENT OF !
HOUSEHOLDS
IN EACH 16
AREA WITH
NOAUTOS

Grp
B

T
0 urbe In o
8 (31 (AN SMSAs T
Large)  Med-  Others) A
Large) L

Areas /

SMS, /
Source: 1970 Census and transit surveys.
Figure XIl.2.

1970 Transportation Characteristics of Area Types.

In 1975, the five groups each had about
one-fifth of the total metropolitan population
(ranging from 18.4 percent for group B to 22.8
percent for group D).

The discussion that follows will explore
present and future transportation problems for
metropolitan areas, both for the movement of
people and of goods.

PERSONAL MOBILITY PROBLEMS

Some problems are inherent in the very con-
centration of people and activity constituting a
metropolitan area. Caesar’s Rome had chariot
traffic congestion which resulted in the inven-
tion of the one-way street. The citizens of an-
cient Babylon may have complained of the
noise and camel droppings from passing cara-
vans. The problems of congestion and pollution
are still with us but we are compounding them
with changes in the configuration of the cities
themselves.
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Changing Trip Patterns
By far the most significant change now occur-
ring in the demand for transportation in metro-
politan areas is changing trip patterns. By this is
meant changes in origins, destinations, or both.
A small variation of several blocks or a half mile
in the origin or destination of everyone’s trips
would not make much difference, and is of little
interest here. However, large changes on the
order of 5 to 10 miles are occurring; these can
dramatically alter the demand for transporta-
tion facilities and services in a metropolitan
area. These changes not only affect the degree
and location of traffic densities, they involve
directional and trip-length changes which have
important independent effects on the most ap-
propriate mode to be used for any given trip.
The underlying cause of these changing
trip patterns is the continuing suburbanization
of both origins and destinations. The initial
suburbanization surge, which occurred early in
the century, was largely restricted to resi-
dences. It tended to create bedroom communi-
ties along the available radial transportation
routes extending from the central-city hub. But
now the exodus is different. The new through-
ways enable commuters to move an additional
5 to 40 miles further out. Jobs and shopping
facilities are also moving out and they now are
being typically served by new suburban belt-
ways. The places of employment in groups A
and B are definitely moving toward the suburbs.
A complete picture of recent trends will proba-
bly not be available until the 1980 census, but
comparisons of 1970 census work-trip data
indicate that there was a loss of over 1 million
jobs in the central cities of groups A and B from
1960 to 1970, a gain of almost 600,000 jobs in
group C, while the metropolitan area jobs out-
side the central cities increased by 6 million in
the same time period. The percentages of po-
pulation in each city-group working outside the
central cities in 1960 and 1970 are:

1960 1970
Group A—Big 4 30 47
Group B—Big 8 53 42
Group C—Other 31 37 46
Total, Groups A,
B, and C 40 51

Over half of the metropolitan area jobs are
now outside the central city and one-third to



one-half are outside the urbanized area in
groups A, B, and C. A continuation of present
trends will result in three-fourths of the SMSA
jobs being located outside the central city by
the last decade of the century. The main origi-
nal reason for the concentration of places of
work in the central city was to reduce the time
and cost of local travel. Under present condi-
tions, there is little savings to be made in
transportation costs by locating in the central
city. Furthermore, the suburbs often have lower
costs for insurance, taxes, rents, and land.

One of the most significant results of the
suburbanization trend is the increase in the
length of the home-to-work trip. The percent-
age of SMSA workers living over 10 miles from
work increased from 23 percent in 1963 to 27
percent in the 1969-70 period. The average trip
length was about 8-1/2 miles in 1970, but this
average is a poor indicator of the energy con-
sumed and pollution generated by the longer
trips. The percentage of trip-miles in each mile-
age class, for SMSA home-to-work trips is as
follows:

Percent of Total Trip-Miles

Miles

1-Way Trip All Private Public
Length Modes Trans. Trans.
Under 10 31 31 38
10-19 38 38 39
20-100 31 31 23
Total 100 100 100

Thus, those living 20 or more miles from
their place of work account for almost a third of
the total trip-miles, and those living 10 or more
miles away account for over two-thirds.

Shopping-trip origins and destinations are
also tending to move toward the suburbs. The
1963 and 1972 censuses of retail trade indicate
the following trends in retail sales:

Percent of SMSA Total
1963 1972

(in central business districts)

Group A—Big 4 10 7
Group B—Big 8 7 4
Group C—Other 31 13 6
Total, Groups A, B,

and C 10 6

Percent of SMSA Total

1963 1972
(outside central cities)
Group A—Big 4 54 63
Group B—Big 8 63 75
Group C—Other 31 46 57
Total, Groups A, B,
and C 54 65

The central business districts (CBD) of the
central cities have also suffered absolute de-
cline in total value of sales in this period, after
accounting for inflation effects. Even where
relatively effective public transportation is avail-
able for CBD shopping in offpeak hours, subur-
ban shopping malls are becoming increasingly
preferred. Retail sales outside the central cities
have grown from about half to about two-thirds
of the SMSA total since 1960. The 1963 and
1972 Censuses of Selected Services show a
similar pattern for amusement places as trip
attractions.

This suburbanization process is mainly
one of increasing the square miles rather than
increasing the population, and we should ex-
pect the data to so indicate.

Figure XII.3 illustrates that, indeed, the
suburbanization process has not resulted in
any significant shifts in the relative size, in
terms of population, among the five groupings
of the metropolitan population. The suburban
percentage of total SMSA population is in-
creasing only slightly.

The suburbanization story begins to un-
fold when we look at the land-area expansion
relative to population increase. The area and
population groupings increased from 1950 to
1975 as follows:

Percent Increase

Area Population

All UA’s 166 81
Group A—Big 4 166 60
Group B—Big 8 163 81
Group C—Other 31 230 87
Group D 172 35
Suburbs 139 82

All SMSA’s 141 81
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Figure XI1.3. Relative Population Trends
of Area Types.

In terms of land area, all the urbanized
~ areas expanded by about 24,000 square miles
from 1950 to 1975. This expansion is enough
land area to contain 80 cities the size of New
York or 186 cities the size of Philadelphia. The
suburban portions of the SMSA'’s expanded by
about 270,000 square miles from 1950 to 1975,
which is more than enough territory to contain
both Japan and the United Kingdom.

Since one major criterion for defining
SMSA boundaries is commuting patterns, this
expansion of SMSA territory reflects the real
explosion in commuting distances that has oc-
curred since 1960. Figure XIl.4 indicates the
additional commuting areas added during the
1960’s. The sources of these data are the
journey-to-work statistics from the 1960 and
1970 Census of Population.

The suburbanization process impacts fu-
ture transportation when the combined effect of
trends in population and land are measured
in terms of population per square mile. Figure
XI1.5 indicates the dramatic drop in population
density occurring in all four urbanized area
groups. The “big 4”” (New York, Chicago, Phila-
delphia, and Boston) are maintaining a higher
density than the other groups, but their percent-
age decrease in density from 1950 to 1975 is
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about average and the drop in absolute terms
of about 2,000 persons per square mile (from
7,355 10 5,311) is greater than average.

In 1920, there were 12 U.S. cities with a
population of half-a-million or more. These con-
stitute our older large cities today. All of them
have lost population since 1970, and all but one
(Los Angeles) have lost population from 1950
to 1975.

The older large cities are, therefore, di-
rectly affecting the suburbanization process.

For all SMSA'’s in 1970, the population of
all the central cities was 3.9 million larger than it
was for these same cities in 1960. However, all
of this increase was the result of adding terri-
tory to the area defined as central city; the 1970
population inside the 1960 city boundaries was
the same as it was in 1960. The combined
effect of this territorial growth without popuia-
tion growth tends to reduce the density of the
central cities. Likewise, the expanding urban-
ized areas annex adjacent territory to further
deflate the average density of the whole urban-
ized area.

The decrease in average residential den-
sity, however, is not necessarily an indicator of
a decreasing demand for public transportation.
This is because transit utilization is a function of
many variables: the size, density, and compact-
ness of the CBD; the number of activity centers
and large employment concentrations within
the metropolitan area; the quality of the collec-
tion and distribution service in the low-density
residential neighborhoods; the willingness of
people to walk to transit stops and stations; the
degree of traffic congestion on the urban high-
ways; the amount and cost of parking available
at the nonresidential destinations; etc. In partic-
ular, residential density of a suburb is less
important for transit use than proximity to a
downtown of substantial size. High residential
density by itself will do little for transit if there is
no dominant place to go.

Of course, increasing the density of urban
areas in America flies in the face of a long-term
trend. The huge investment in spread out de-
velopment cannot be easily abandoned. The
current housing stock cannot be recycled ex-
cept over a long period of time. Return to older
cities is furtherdiscouraged by lack of services,
lack of amenities, and high tax rates. Land
development practices favor construction on
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Figure XIL5. Trends in Urban Area
Population Density.

vacant land over recycling and redevelopment.
Nevertheless, with small households for whom
low density is not necessarily an asset, with
more white collar and service occupations
suited to city environments, with a rising con-
cern for preservation of agricultural land and
open spaces, and with renewed interest in and
desire for a more urbane way of life a potential
for reinforcing high-density areas does exist.
Consideration of future demand includes
also the trend in location of nonresidential trip
destinations. The urbanized area groups A, B,
and C, which contain about 60 percent of the
metropolitan population (per fig. XII.3), have
maintained an above-average demand for pub-
lic transportation because of the combined ef-
fect of their age, density, and size. The subur-
banization of nonresidential trip destinations is
most notable in these three groups (A, B, and
C). In group D, which consists of the smaller,
newer, less dense, and more auto-oriented ur-
banized areas, suburban conditions can usually
be found in the outskirts of the central city, and
consequently, there is not as pronounced a
trend in this group toward rural suburbs in terms
of jobs and stores. In many aspects of future
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transportation demand, group D is more similar
to the suburbs than to groups A, B, and C.

Some of the effects of these trip pattern
changes will support automobile transportation.
The ubiquitous nature of travel patterns will
tend to disperse ftraffic flows. Heavily con-
gested travel corridors, including those radial
routes oriented to commuter travel with heavy
peaking characteristics, may gain relief from
these trends. On the other hand, the lessening
of concentration of demand will work to the
disadvantage of traditional transit systems.

The increasingly dispersed nature of
travel patterns will require innovative forms of
transit service. While conventional rail and bus
transit will continue to be the most economical
and efficient type of public transportation in
heavily congested travel corridors, especially
those radial routes oriented to commuter travel,
more flexible forms of transit services will have
to be implemented to serve suburbs-to-suburbs
commuting and other diffuse travel patterns
prevailing in the outlying portions of metropoli-
tan areas.

Local transportation planning will have to
respond to these changes. Historically, urban
planning has been oriented to solving commut-
ing problems, most particularly the suburban-
to-downtown commuting trip. However, this el-
ement of total travel is decreasing in relative
significance. First, in that downtown-oriented
commuting is a decreasing percentage of over-
all work travel. Second, work travel is declining
as a percentage of total travel in urban areas.
Saturday morning shopping trip and weekend
recreation trip congestion, and other flows, are
demanding increasing attention.

Reflecting on these trends leads us to
recognize the role transportation has played
and can play in the future in forming our cities
and improving our national quality of life. Effec-
tive public policy must recognize the dynamics
and the scale of the forces currently affecting
the distribution of population in our cities and
the role Federal and local policies can play in
leading or retarding those forces. Most impor-
tant of all, the exercise of these policies must
proceed from a concrete understanding of our
urban goals. Transportation and other urban
policies can affect land use patterns for good or
ill.



Revitalization of our cities is high on the
national agenda of priorities. It must be recog-
nized, as goals are established, that revitaliza-
tion might take different forms in different cities.
Attempts to regain population lost may be inap-
propriate. Rather, cities should seek to estab-
lish only those levels of density that its public
services can adequately support, providing an
attractive quality of life at reasonable public
cost. Declining center city density may be an
opportunity to selectively prune inadequate
housing and create new public spaces. Revitali-
zation in this sense can mean opening the city
once again to sun and air and making it an
attractive place to be. Actively supported
trends in urban homesteading and restoration
of sound housing can provide a viable and
attractive in-town alternative to suburban life-
styles.

Transportation has made significant con-
tribution to the quality of life in our cities. It has
also been the cause of serious reduction in life
quality in many cases. The capacity of transpor-
tation to contribute to the enhanced quality of
life in our cities and towns is real and direct. To
use it effectively as a tool for that purpose, our
citizens and public leaders must acquire a
greater sense of what they want their cities to
become, and must gain greater understanding
of the role mobility plays in the process of
forming their cities and lifestyles.

Modal Choice Trends

The changing trip patterns described in the
preceding subsection will tend to increase the
relative demand for private motor vehicles over
public transportation for local trips in the ab-
sence of countervailing forces. The decreases
in density and increases in trip length resulting
from the continuation of such trends would tend
to place current public transportation systems
at a disadvantage in regard to costs and ser-
vice. Another factor contributing to auto use is
that a large part of its fixed costs can be
allocated in the mind of the user to overall
convenience rather than to any specific trip.
The cost factors in a typical modal choice
decision (e.g., whether to leave the car in the
driveway and spend 70 cents for bus fare out of
pocket or to drive and spend 70 cents for
gasoline) are usually limited to the variable
costs involved in the judgment. When a high
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value is placed on privacy and personal conve-
nience, conventional public transportation can-
not compete effectively except in circum-
stances where parking costs are imposed or
where the transit rider can use the time profit-
ably while traveling. Trip makers generally ig-
nore societal costs for environmental damage
and energy depletion when choosing between
transportation modes.

Probably the strongest factor in continued
use of the automobile in the absence of coun-
tervailing forces is the long-run trend of increas-
ing consumer affluence. This increase of about
1.9 percent per year in disposable personal
income has enabled the consumer to double
the proportion of his total income spent on
automobiles from 6 percent in 1930 to 12 per-
cent in 1975 without decreasing the amount of
goods and services consumed for nontrans-
portation purposes.

Public local transportation has historically
been a small item in the average national con-
sumer’s budget. The long-run trend in the total
percentage for transit (including commuter rail)
and taxi has decreased from 1.6 percent in
1920 to 0.3 percent in 1975. Figure XII.6 pro-
vides an extrapolation of the components of
these trends. At constant 1975 prices, the ex-
penditures per capita for automobile use in-
creased from $103 in 1920 to $544 in 1975, and
would be about twice as large by the end of the
century. If public transportation is to play an
increasing role in future local travel, a con-
scious public policy choice will have to be made
to dramatically change the relative attractive-
ness of the service characteristics of private
and public transportation. :

The relative importance of public transpor-
tation among problem conditions in SMSA
communities in 1973 is shown in table XIl.2. In
the central cities, inadequate public transporta-
tion ranked with or below street noise, heavy
traffic, crime, and litter as undesirable existing
conditions. Outside the central cities, inade-
quate public transportation ranked second be-
hind noise as an undesirable condition. For
SMSA'’s as a whole, 31 percent of the house-
holds in 1973 expressed dissatisfaction with
the quality of the present public transportation
service.
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Figure XII1.6. Trends in Consumer Expenditures
for Automobile, Transit, and Taxi.

Table XII.2
Percentage of SMSA Households Reporting

Undesirable Community Conditions, 1973

Inside Central Citias Qutside Central Cities
Neighborhood Percent Reporting Percent Wanting Percent Reporting Percent Wanting
or Undesirable to Move Undesirable to Move
Street or Because , or Bw:uu
iti uate of
Condition 'r"'d',‘l!‘"' o of ,'"""' oof
Noise 51 48
Heavy Traffic 35 27
Odors 14 1
Litter 18 10
Abandoned Buildings 8 5 4 3
Deteriorating Housing 12 7
Commercial or Industrial 17 12
Streets Need Repair 12 13
Street Lighting 14 25
Crime 22 12
Schools 6 2 5 1
Shopping Facilities 12 2 12 1

Public Transportation 18 2 43 2

Source: Annual Housing Survey, 1973, Department of Housing and Urban
Development and the Census Bureau.

FINANCING URBAN TRANSPORTATION

Current Problems and Inequities

Two problems stand out in current approaches
to financing urban transportation: increasing
transit operating deficits and underpricing of
urban automobile travel. These problems are
somewhat interrelated. Transit operating defi-
cits are rising as a result of sharply increasing
operating costs and declining revenue. Transit
operators have not been able to hold the line
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against rising operating costs. Some of the
factors, such as inflation and rising fuel costs,
are beyond their control. However, others, such
as rising labor costs and operational inefficien-
cies, are amenable to some control by opera-
tors. As for declining revenue, this has largely
been the result of declining patronage, but not
entirely. In an attempt to stem the tide of reced-
ing ridership, many transit operators—in most
cases the municipalities themselves—have fro-
zen or reduced fares. The problem with this
approach, however, is that transit users are
relatively insensitive to fare reductions and, as
a result, ridership continues to decline and so
does revenue.

Central to this issue is transit’s competi-
tive position with respect to the automobile.
Automobile users do not pay the full costs of
using their vehicles, particularly in peak travel-
hours. Furthermore, auto drivers apparently
base their decisions to take the auto, instead of
transit, on the immediate out-of-pocket costs
rather than the full costs involved. The decision
to own an auto is usually based on general
convenience for a variety of trip purposes, in-
cluding travel at times and to places not served
well by public transportation. Thus, the pur-
chase price of the car may not be perceived as
charged against any specific trip type. Since
auto installment payments occur regularly with
time rather than mileage, the owner of the car
may perceive that he gets the most for his
money by driving more rather than less per
month. The combination of circumstances re-
sults in a driver-perceived competitive advan-
tage for the auto in most cases.

In the long run the underpricing of both
urban automobile and transit travel requires
large subsidies, permits people to live further
away from their jobs and exacerbates urban
sprawl. The move to the suburbs itself often
adds to financing problems by taking the driver
out of the tax base of the central city which
must supply urban transportation facilities. Ac-
tions by the city to increase taxes within its
boundaries may hasten the flight to the sub-
urbs.

In recent years, cities have suffered from
chronic financial problems. A part of the prob-
lem is concerned with the increasing level of
services expected from the city, combined with
a shrinking tax base from which to raise funds.



The political boundaries of most cities are
based on the levels of activity, population, and
transportation that existed many years ago. As
population grew and as faster transportation
allowed even greater commuting distance, the
city spilled over into neighboring counties or
States. What had once been the city’s residen-
tial area became a transitional area needing
more services and producing less tax revenue.
The more affluent who had moved out formed
the tax base of the surrounding suburban coun-
ties, which in many cases could not be tapped
by the city. City efforts to tax the CBD busi-
nesses often succeeded in driving them out,
too.

In recent years, metropolitan agencies
and authorities have been formed that cut
across the many jurisdictions that make up a
metropolitan area. Where these agencies have
had an income source—bridges, airports, tun-
nels, etc.,—they have tended to thrive and
perhaps become too autonomous. Where the
metropolitan agencies have had to depend on
money contributions from member jurisdictions,
they have tended to become less effective and
to come apart under stress. Since the Federal
tax base cuts across local jurisdiction lines,
Federal revenue sharing, returning to the met-
ropolitan agencies some of the tax money
taken from the metropolitan area, will play an
increasingly important role in metropolitan area
transportation financing.

Metropolitan area transportation financial
problems can be seen to be intimately related
with growth and with changing trip patterns.
Each metropolitan area has a unique set of
problems depending on its geography, its size,
its institutions, its history, and its desired future.
The solutions to these unique problems are
best determined at the local level. For this
planning analysis, however, we can summarize
the types of problems, and then proceed to
examine applicable solutions for the different
urban area groups. Problem types include:

e Insufficient service or capacity, either be-
cause of traffic growth or because of shifts in
travel patterns;

e Congestion, as a symptom of insufficient
capacity;

e Adverse environmental impacts, most often
because of motor vehicle noise or air pollution.
Air pollution problems relate strongly to local
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geography and meteorological conditions. Fur-
thermore, stationary sources as well as trans-
portation modes pollute.

e Inefficient use of resources. Energy is a gen-
eral resource consideration but land or capital
may be the most critical resource for a particu-
lar area.

e Inadequate transportation for one or more
groups—handicapped, poor, young, elderly,
unemployed—both in densely populated center
city regions and in suburbs;

o Difficulty in supporting existing public trans-
portation systems or in financing improvements
or additions to the system.

APPROACHES TO SOLVING URBAN
TRANSPORTATION PROBLEMS

The various types of urban transportation sys-
tems can be categorized into five systems,
based on time and distance as shown in figure
XIL7.

PEDESTRIAN I 5-10 MIN

CENTER SYSTEM Im_u_]

COMMUNITY SYSTEM 10-15 MIN

METRO SYSTEM

REGIONAL SYSTEM

L1
0.1 0.5 1.0
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5.0 10.0  50.0100.0 200.0 MILES

Figure XII.7. Time-Distance Relationships of
Urban Transportation Systems.

e Pedestrian system — The original mode but
in present metropolitan areas often limited to
about a quarter of a mile in daylight and fair
weather.

e Center system — Systems to serve trips in
this category effectively are virtually nonexis-
tent now. The trip is one that would be charac-
terized as too long to walk conveniently but
somewhat too short to drive, take a taxi or a
bus. A large number of trips in the central cities
of large metropolitan areas fall into this cate-
gory.

e Community system — The majority of urban
travelers to work, school, recreation shopping,
etc., use the community system—auto, taxi,
bus, transit. This may be the most extensive



system required for many smaller urban areas.
e Metropolitan system — Such a system would
extend across a large metropolitan area, linking
several local community centers and the main
city center but with frequent access to serve
residential areas en route.

e Regional system — Such a system would
link several nearby urban areas with limited en
route access. The trip differs from one usually
termed “intercity”’ in that it would take place
within a “cluster” of urban areas and be made
frequently by many people in the course of
normal daily activity. The trip might technically
be interstate or even international, since such
clusters of activity-linked cities do not respect
political boundaries.

Two trip types that are not strictly intraur-
ban but that need to be included in urban
transportation planning are trips to access
long-distance systems — airports most fre-
quently—and trips to outlying recreation areas.
The facilities for recreational travel pose spe-
cial problems since the end point location is
often dictated by a unique natural feature rather
than transportation convenience and the usage
may be heavy but strongly peaked and sea-
sonal.

Given the types of urban transportation
problems, what should be done about them?
What can be done and what is being done?
First, public transportation service must be im-
proved. This will require a market-oriented
strategy to identify the markets for public trans-
portation, to determine the type(s) of service
that they require, and to provide that service in
a cost-effective manner. Some markets will
require additional or new services of a more
demand-responsive nature to supplement, and
in some instances supplant, conventional mass
transportation services. In the provision of such
tailored services, it is likely that for higher in-
come persons, fares can be set to reflect the
true cost more closely. To implement such a
market-oriented strategy, transit operators will
have to modernize their management practices
and more effectively serve the public. It may
require contracts or other arrangments with
operators of taxi or other paratransit systems to
provide public transportation service during
times and for areas which cannot be served by
mass transportation in a cost-effective manner.
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Second, the imbalance between automo-
bile and transit pricing must be corrected. Auto-
mobile travel must be priced to reflect the full
cost to society of its use. This is most important
for use of automobiles during peak hours in
congestion-prone areas and may be accom-
plished using parking surcharges, supplemen-
tary licensing schemes, or more sophisticated
peak-hour pricing approaches. The imbalance
between automobile and transit prices is not
only related to the actual price differences but
also to the perceived price differences. Transit
riders pay the price of their transit trip in the
form of a fare at the time of use, whereas, many
of the automobile costs are paid in monthly or
yearly payments. Prepayments of transit fares,
perhaps with bulk discounts, might reduce the
perceived cost of transit trips.

Third, transit financing must be placed on
a more solid footing. The proper mix of private
(fares) and public (taxes) funds for public trans-
portation will depend on the objectives sought
by the particular metropolitan area and the
value received. Further, fare cannot be consid-
ered separate from service. There is no way to
increase both ridership and revenue by making
only fare changes. To increase ridership and
revenue will require fare-service packages
which meet travel requirements for particular
market segments of the travel public. Those
persons who are unable to afford higher fares
should receive subsidies directly, and the cost
should be borne by the welfare agencies,
school agencies, or the general fund. Transit
systems should not have to subsidize these
disadvantaged travelers; on the other hand,
transit systems fares for the affluent should not
be limited to what the disadvantaged can pay.

The transit operating deficit would be re-
duced by pricing transit closer to cost and
directly subsidizing transportation-disadvantag-
ed citizens. The remaining deficit should be
funded at a level commensurate with the bene-
fits received in terms of reduced air poliution,
congestion, energy consumption, etc. Cities
with subway systems buy space, in effect, by
having major portions of their transportation
capacity underground. One additional measure
of benefit is the value of real estate which
would have been taken off tax rolls if the same
capacity were added on the surface.



Subway construction is extremely expen-
sive, not only in direct costs, but in disruption to
the economy while the construction is in
progress. A major topic of current transporta-
tion research and development is the investiga-
tion of methods of reducing tunneling costs.
Nevertheless, a city may weigh even the
present high cost of a subway against the loss
of tax base, destruction of buildings, and per-
manent dislocation of a surface freeway sys-
tem plus parking facilities and opt for the sub-
way. Without strong external benefits, it is diffi-
cult to justify the present costs of subway fixed-
rail systems in terms of purely transportation
benefits. Only metropolitan areas with dense
travel corridors and large activity concentra-
tions are likely to be able to generate ridership
sufficient to warrant heavy rail systems. The
rationale of matching cost responsiblity to ben-
efits enjoyed should apply in determining which
level of government should cover these costs.

Planning for Large Metropolitan Areas

The four group-A metropolitan areas — New
York, Chicago, Philadelphia, and Boston —
became fully committed to public transportation
in the first quarter of the century before the
automobile attained its general dominance. Be-
cause of their size, they built extensive rapid
transit systems, and the railroad also provided
relatively good commuting services. They ac-
cordingly find themselves in 1976 with valuable
rapid transit facilities, a high population density,
and a relatively low rate of automobile use for
radially oriented commuting trips. The details of
how each of these four areas should plan for
the future involve local values and choices and
are not appropriate for this document. How-
ever, these four areas share a few characteris-
tics with each other or with other areas which
deserve mention here.

In meeting future demand and future
goals, it would seem reasonable for these ar-
eas to center their plans on modifying, expand-
ing, and supplementing their existing rapid tran-
sit systems. Since this is what they intend to do,
this approach is fully endorsed here. Such sys-
tems will provide strong service for downtown-
oriented trips, and to some extent to trips des-
tined to regional centers as well. Suburban trips
in general and circumferential trips in particular
are likely to remain auto oriented. Taxis and
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paratransit systems will play significant roles in
providing service to local trips for the autoless.
One city in the group has recognized this phi-
losophy by adopting an approach, for the fu-
ture, of auto support to transit in downtown-
oriented travel, and transit support to the auto
in suburban travel. This philosophy can be
expected to gain favor throughout group A and
other cities in the future.

One important problem not solved by ex-
isting rapid transit systems is how to move
people around in the dense CBD’s. The prob-
lem trips are mainly those 1/4 mile to 1-1/2
miles in length to or from the rapid transit
stations, or the intercity terminals. Such trips
may be too long to walk, especially in bad
weather, and buses or taxis on the congested
streets may not be attractive alternatives in
time or cost. A “center system” solution to this
problem would not only help these four cities, it
could prove valuable for use in any congested
part of any urban area and could even serve as
a mini-transit system for small compact cities.
There is no off-the-shelf solution to the prob-
lem, and both institutional and technological
barriers must be overcome in the solution. Pilot
projects to solve the problem, involving market
testing and technological development, should
be sponsored or otherwise supported in several
areas.

The Department’s downtown people mov-
er demonstration program is designed with this
objective in mind. The projects are intended to
show whether relatively simple automated sys-
tems can provide a reliable and economical
solution to the local circulation problems in
congested central areas. Such systems have
proven effective in controlled environments,
such as airports. It is now time to test their
feasibility and public acceptance in the harsher,
more demanding environment of real cities.

The projects will not only provide for the
first time information on the technical feasibility
and cost effectiveness of automated transit
operation, but also will respond to a broader
goal of supporting the effective economic func-
tioning of our central cities.

Another technological approach to a cen-
ter city system could call for utilization of contin-
uous variable speed moving sidewalk systems.
They could be either below ground or elevated
to avoid taking ground space. There have not



yet been any full-scale demonstrations, but
some long moving-belt systems are in use as
“people-movers” in airport terminals.

The institutional problems of new center
city systems are interesting. New York and
Chicago have buildings a quarter of a mile high
in which elevator transportation is provided
without involving any financial, service, jurisdic-
tional, safety, or technical problems. Similarly,
several cities have built systems of pedestrian
skywalks using solely private funds. A parallel
appears to exist to the implementation of
people-mover systems.

The suburban sections of these four large
group A areas have problems and conditions
more like those of small SMSA groups than
those of their own central cities. Bus service in
Tulsa is like bus service feeding the rail or
transit stations in suburban Long Island or New
Jersey. Potential plans and systems for
suburban-type transportation are considered
next.

Suburbs and Small Metropolitan Areas
Most suburbs and the several hundred small-
to-medium SMSA'’s in group D are almost all
auto oriented, and their plans to 1990 should
assume that people will continue to prefer auto-
mobiles over public transportation. Some sig-
nificant transportation development may occur
before 1990 to alter this picture, but any foster-
ing of such a development should occur in
SMSA group Bor Cratherthan D. Most of the
small areas lack the size, density, or both to
support any significant new physical develop-
ments in public transportation. The most benef-
icial focii for their activities appear to be:
(a) improvement of overall transportation sys-
tems management of existing facilities;
(b) preservation and improvement of the lim-
ited transit systems they already have; and
(c) removal of the institutional barriers which
tend to prevent taxi companies from providing
the least costly possible door-to-door service
for the elderly, the handicapped, and for any-
one else who needs transportation.

A few exceptions to the overall pattern
may arise in group D. Some of the faster grow-
ing areas in this group may outgrow it and
graduate to group C. Also some local condi-
tions may warrant the trial of some special
types of transport innovations, particularly such
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systems as paratransit services, auto-free
zones, and other auto controls.

Cities in group D will be among the fastest
growing in the Country over the next 15 years.
Transportation investments in this period will
have a far more formative effect on the ultimate
shape of these cities than on older cities. The
integration of transport plans with land-use and
environmental plans in these smaller cities will
be imperative. The citizens will have to face the
issue of what they want their city to become
and how transportation can support their goals.

Taxi-Based Systems. In the smaller
group D areas, taxi-based systems will proba-
bly prove the least costly means of satisfying
future demand and community goals regarding
transportation for the elderly, handicapped, and
for others who need an alternative to the auto-
mobile. The unit cost of taxi service can be
lowered by offering group riding at reduced
fares, in addition to regular service. Regulatory
impediments to standard taxis, jitneys, and
other paratransit options should be removed
and large-scale trials of taxi-based systems
should be undertaken in group D areas to test
consumer acceptance and economic feasibil-
ity. The taxi industry provides an effective un-
subsidized service, but is fragmented by regula-

tory constraints which increase costs and im-
pede service. Removal of these constraints

could appreciably improve service by this pri-
vate sector mode. Every effort should be made
to keep taxi systems in the private sector,
without creating publicly funded duplicative
services.

Medium-Sized Metropolitan Areas

The 39 metropolitan areas in groups B and C
can go either way—toward more public trans-
portation like group A, or toward less like
group D. In almost all of them, hard decisions
are yet to be made concerning transportation
plansto 1990.

Decisions have already been made to di-
rect about a fourth of these areas toward more
public transportation. San Francisco and
Cleveland already have rapid transit service in
part of their metropolitan areas, and appear to
favor improving and supplementing it.

Washington, D.C., will soon have an ex-
tensive subway system; Baltimore and Atlanta
will have planned rapid transit systems cover-



ing parts of their areas; and other cities, such as
Miami, Detroit, and Buffalo, probably will have
some fixed guideway transit lines in operation
before 1990. Most areas in groups Band C will
probably emphasize improved bus service sys-
tems such as will be described later in this
section.

In spite of commitments to rapid transit,
none of these areas in groups B and C has yet
developed a system of transit service that can
compete with the automobile in its nonurban-
ized suburbs and in the less dense fringes.
They lack the higher population densities and
historical commitment to public transportation
existing in the group A areas. If the present
trends continue most medium-sized metropoli-
tan areas are unlikely to achieve the level of
density and type of travel corridors that would
suggest rail transit would be cost-effective.

In these communities a comprehensive
bus system would likely be the most successful
strategy. The intent would be to serve house-
holds with automobiles as well as households
without them, and to meet the travel demand of
suburbanites as well as provide access to the
central business district.

Such a future bus system would include,
as an integral part, several different levels of
service responding to different travel needs. It
could offer faster service than the conventional
bus, at less cost than the automobile, for a
significant portion of the peak-period passen-
ger-miles. The “new” bus system would not
necessarily replace the automobile for every
trip, but rather would provide an attractive alter-
native for at least some or some part of the
longer trips and part of all trips that produce
traffic congestion.

The elements of a comprehensive bus
improvement program would be: bus priority
over automobiles, especially in peak periods,
including reserved or preferential lanes, guide-
ways and ramps, and well-organized terminals.
Reliability, comfort, and security would be em-
phasized along with carefully planned schedul-
ing to minimize transfer times.

Such concepts are, of course, not new.
What would be new would be the broad-scale,
comprehensive, regionwide implementation of
such schemes. Partial efforts cannot be consid-
ered a fair test of bus transit’s capacity to
compete with the automobile.
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The test of such an upgraded and mod-
ernized bus system could provide much infor-
mation for local planning and decisionmaking. It
would indicate the degree of public acceptance
of public transportation which could be ex-
pected in the near future in groups B and C
with innovative use of existing technology. If
public acceptance turns out to be significantly
high, all types of metropolitan areas can then
give more serious consideration to alternatives
to auto-dominated suburbanization.

It is in the group B and C cities also that
opportunities for reduction in the number of
miles of city streets, particularly in downtown
areas, are most significant. Contributing to
these opportunities are the following trends:
(a) Operating and maintenance costs for
streets and highways are skyrocketing and will
continue to rise, becoming an increasing bur-
den on local budgets; (b) forecasts of future
population and travel are typically inflated for
many of these areas, in fact, population decline
has been more typical than dramatic increase;
(c) innovative transit technologies and trans-
portation systems management approaches
such as carpooling and exclusive bus lanes
permit greater efficiency on fewer lane-miles of
road space; figure XII.8 illustrates the fuel-
saving and traffic-reducing potential of com-
muter carpools; (d) and finally and perhaps
most significantly, economic trends in down-
town development support this potential. Major
projects creating superblocks or small cities,
where local governments close old streets and
create new pedestrian malls, are burgeoning.
Such development trends and creative plan-
ning can significantly improve the downtown
environment and reduce urban costs. A posi-
tive process of pruning unneeded street space,
creating auto-restricted zones and pedestrian
areas, creating new taxable property, and re-
ducing city maintenance costs can be a major
element in revitalizing cities.

Carpooling and vanpooling have potential
for reducing the number of vehicle-miles
needed to serve the passenger-miles required
by the work force. By so doing, benefits are
achieved in overall cost, in congestion reduc-
tion, in energy consumption, and in pollution
emission. The carpool, if it is to work, requires a
group of people with similar origins, destina-
tions, and schedules who are compatible
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Figure XI1.8. Carpool Effectiveness.

enough to be mutually dependent for transpor-
tation.

Measures to encourage carpooling must
attempt to enhance its benefits, reduce its
costs, or increase the costs of not carpooling.
All are being tried to some degree. The cost
(and inertia) in forming a carpool is being re-
duced by the carpool-matching programs spon-
sored by DOT and many other organizations.
Carpools are given extra parking privileges by
many employers and, in a few places, preferen-
tial traffic lanes. High fuel costs, parking costs,
tolls, etc., generally favor moves away from
single-occupancy autos. Other measures
which can be employed—and are in some cas-
es—are assistance in group purchase of vans
for vanpools, changes in insurance regulations
and liability for pooled vehicles, and flexible
work-hour schedules.

In many ways carpools compete with pub-
lic transit in that the potential users of each are
essentially those who can be moved out of their
private automobiles. The carpool overcomes
public transit’s severe empty backhaul problem
during peak hours and its inflexible route struc-
ture. Public transit, however, may be more at-
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tractive to those who dislike the loss of inde-
pendence in a carpool, to those who cannot
match their origin, destination, and schedule
with others to form a pool, and for those who
have no car and would never drive in a pool.
Some measures aimed at encouraging car-
pools may only succeed in diverting riders from
transit. Flexible working hours may favor car-
pools but staggered hours, which spread the
peak load, would favor transit if the spread is
large enough for the transit vehicles to make an
additional loaded trip.

The carpool can be an excellent emer-
gency tool, since it requires no capital invest-
ment and virtually no time or cost to implement.
There is some merit to the idea that long-term,
nonemergency effort should concentrate on
transit and on developing more efficient, less
polluting automobiles, while the option of ex-
tensive carpooling is kept as an emergency
reserve.

PRESENT PLANS, PERFORMANCE AND
TRENDS

Over the last 10 years or so, metropolitan
planning organizations have progressed sub-
stantially in outlining comprehensive plans for
improving future transportation. These planning
groups possess many of the necessary skills
and resources to expedite their metropolitan
areas efficiently along whichever path and to-
ward whichever set of goals each SMSA se-
lects.

The most recently published summaries of
these plans to the year 1990 are contained in
the 7974 National Transportation Report pub-
lished in 1975 by the Department of Transpor-
tation. Because these summaries did not re-
flect the consequences of the recession or the
fuel shortage, the State planning agencies
were given the opportunity in December 1975
to submit to DOT any changes in the State or
local transportation plans. Fifteen States sub-
mitted revisions in the first part of 1976. In
addition, informal surveys of revised transit
plans were made by the Urban Mass Transpor-
tation Administration and the American Public
Transit Association in the last part of 1975. The
1974 National Transportation Report summa-
rized plans for urbanized areas (that existed in
1970 with the locally forecast 1990 boundaries)
rather than for metropolitan areas. These up-



dated plans are summarized next, along with
some additional data on the nonurbanized
fringes of the metropolitan areas.

Table XII.3 indicates some key supply
measures per capita for public and private
transportation in the four groups of urbanized
areas in 1975, 1980, and 1990. The planned
number of public transportation vehicles per
1,000 people in 1990 ranges from less than a
third of a vehicle in group D areas to almost

one vehicle per 1,000 people in group A areas.
A good supply measure for future private trans-
portation is capacity-miles which are deter-
mined by multiplying miles of highway ianes by
the peak-hour vehicle capacity per lane for
each type of highway. The 1990 capacity-miles
per capita are planned to range from about 1.1
in group A areas to 1.8 in the less congested
group D areas.

Table XII.3
Urbanized Area Summaries of the 1974 National Transportation Study,' Part 1

B.
Big 8:
Los Angeles
Detroit
A. San Francisco C.
A ' 31
Big 4: Washington Other D
New York Cleveland .LM!O Ali
All US. Chicago St. Louis to Other
Urbanized Philadelphia Pittsburgh Medium Urbanized
Category Yoar Areas Boston Baltimore Urbanized Areas
Areas
1975 595 641 738 720 311
5 Bus 1980 684 627 917 863 380
E 1990 678 592 m 1,004 419
" 1975 232 664 201 31 -
c Transit Rail 1980 276 662 379 67 -
. et 1990 376 673 573 291 10
R per 1975 122 440 14 3 1
A Capita - Commuter Rail 1980 129 a5 16 6 1
s 1990 138 521 16 20 1
g 1975 949 1,745 954 754 312
R T"T‘f;rf’s:‘:r'fat on 1980 1,089 1,764 1,312 936 381
A 1990 1,192 1,786 1,299 1,315 431
T| 1975 0.51 0.90 0.48 0.39 0.23
Public Transportation Vehicles (buses
8 andl railcars) oer 1,000 pomle 1980 055 0.88 0.61 0.47 0.26
1990 056 0.83 0.61 054 0.30
1975 ) 33 42 52 49
Freewavs 1980 49 .35 : 46 61 54
1990 59 49 54 69 65
Capacity ' 1975 93 61 3 1.02 118
Miles 0‘?‘" Highways 1980 92 63 87 1.01 116
per and roads)
Copita 1990 92 66 80 1.01 1.16
" 1975 1.37 94 1.33 154 1.67
| All Highways 1980 1.41 .98 1.33 1.61 1.70
: 1990 151 1.15 1.34 1.70 1.81
VX 1975 1,465 1,222 1,786 1,805 1121
v Freeways 1980 1,725 1,388 1975 2,222 1,397
s 1990 2264 1,955 2,491 2,701 1,937
Vehicle- 1975 3,492 2,678 3521 3,709 4,099
Miles Other Highways 1980 4,250 3,330 4,251 4539 4879
per (and roads)
Conia 1990 4,301 3,208 4,684 4318 4970
' 1975 4,958 3,900 5,307 5514 5,220
All Highways 1980 5975 4717 6,226 6,761 6,276
1990 6,565 5,163 7,175 7,019 6,908

'Selected per capita supply plans updated and adjusted in 1976.
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Table Xll.4 indicates the expected per
capita public expenditures required to finance
the total facility purchases planned and the
operation and maintenance of the public trans-
portation and highway systems reflected in the

was reported as total costs over two periods of
time, from 1975 to 1980 and from 1975 to 1990.
These capital costs were converted to an an-
nual basis by two methods identified as “ac-
tual” and “annualized” for purposes of summa-

preceding table. The capital portion of these rization and comparison.
costs was not reported on an annual basis but
Table XIi.4
Urbanized Area Summaries of the 1974 National Transportation Study,' Part 2
B.
Big 8:
Los Angeles
Detroit c
A. San Francisco 31'
Big 4: Washington Other D
New York Cleveland Large All
AN US. Chicago St. Louis to Other
Urbanized Philadelphia Pittsburgh Medium Urbanized
Category Year Areas Boston Baltimore U.A's Areas
1975 23 35 29 21 10
Bus 1980 32 42 42 32 15
Operation 1990 41 51 48 42 .25
~and 1975 18 43 20 6 -
maintetance Rail Transit 1980 30 63 45 14 -
plus 1990 42 70 72 28 4
tct.al 1975 7 24 1 - -
capital
expenditures Commuter Rail 1980 10 36 - -
(1975 1990 8 31 3 1 -
dollars) 1975 8 102 50 27 10
Total Public Transportation 1980 72 141 89 46 15
1990 92 152 123 70 29
1975 75 60 72 101 70
actual
Highways 1980 121 98 108 167 114
1990 159 211 126 138 160
Total Highways and 1975 123 162 122 128 80
Public Transportation 1980 193 239 197 213 129
1990 251 363 249 208 189
1975 22 33 27 19 9
Bus 1980 29 39 38 28 14
Operation 1990 39 52 48 37 20
_and 1975 1 32 7 2 -
maintenance
costs Rail Transit 1980 16 a1 17 5 -
. F:I;S 1990 27 61 38 13
hipikathad 1975 5 17 1 - -
expenditure Commuter Rail 1980 6 22 1 - -
roughly
ammortized 1990 9 35 2 1 -
over 1975 38 82 35 21 9
a 151040 Total | ) 1980 51 101 56 33 14
year Public Transportation
period 1990 75 147 88 51 22
(1975 1975 48 50 50 50 a4
dollars)
Highways 1980 64 65 62 69 59
annualized 1990 75 80 73 77 72

'Per capita costs of public spending for local transportation updated and adjusted in 1976.

The “actual” costs reflect the latest avail-
able actual average data for 1975 and the
average annual capital costs based on those
planned for the period. Thus, some of the
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“actual” capital costs reflect some pre-1975
investment decisions and the cost of some
projects that will provide their main benefits
after 1990.



The “annualized” capital costs were esti-
mated to provide a more realistic basis for
comparing the cost of different modes. A per-
centage of the reported 1975-90 capital costs
was assigned to each of the 3 reporting years.
Although the annualized costs are only rough
estimates, they have the advantage of exclud-
ing the bulk of the pre-1975 investment deci-
sions and the bulk of the costs that are more
properly charged to post-1990 operations.

Table XII.5 summarizes the preceding two
tables in regard to comparing the public trans-

portation and highway plans. Part A of this
table shows the percentage change from 1975
to 1990. Group A areas (the big 4), which
accounted for about half of the U.S. public
transportation seat-miles in 1975, plan for only
a 2-percent increase from 1975 to 1990, while
group B areas plan a 36-percent increase,
group C areas plan a 74-percent increase, and
group D areas, a 38-percent increase. For all
urbanized areas, public transportation seat-
miles have a greater planned 1975-90 increase
than highway capacity-miles.

Table XIL5
Urbanized Area Summaries of the 1974 National Transportation Study,' Part 3
B.
Big 8:
Los Angeles
Detroit c.
A. San Francisco 31
Big 4: Washington Other D
New York Cleveland Large Al
ANUS. Chicago St. Louis to Other
Urbanized Philadelphi Pittsburgh Medium Urbanized
Areas Boston Baltimore UA.s Areas
Category A. Percent change from 1975 to 1990 in per capita/measures
Bus — Seat-Miles 14 -8 -4 39 35
Transit Rail — Seat-Miles 62 1 185 839 (2)
Public Commuter Rail — Seat-Miles 13 18 14 667 (2)
Transportation Total — Seat-Miles 26 2 36 74 38
Total Vehicles 10 -8 27 38 30
Actual ‘Total Costs 9 49 146 159 190
Annualized Total Costs 97 79 151 142 144
Freeway Capacity-Miles 34 48 29 33 33
Other Capacity-Miles -1 8 -12 -1 -2
Total Capacity-Miles 10 22 1 10 8
Freeway Vehicle-Miles 55 60 39 50 73
Highways Other Vehicle-Miles 23 20 33 16 21
Total — Seat Miles 32 32 35 27 32
Actual Total Costs 112 252 75 37 129
Annualized Total Costs 56 60 46 54 64
B. Public Transportation as a percent of total Highway and Public Transportation
Year
1975 38 63 41 21 12
Actual Total Costs
1 1
{percent of Public Transportation) 1980 3 59 45 2 2
Percent of 1990 37 42 49 34 15
Total Highway 1975 a4 62 4 30 17
and Public Annualized Total Costs 1980 5 61 47 23 19
Transportation | (e cent of Public Transportation)
consisting 1990 50 65 55 40 23
of Public —
Transportation . 1975 5 13 4 2 1
Passenger-Miles 1980 5 13 5 3 1
(percent of Public Transportation)
1990 5 11 5 3 1

'Updated and adjusted in 1976. 2Insignificant quantities.

Part B (at bottom of table XII.5) shows
public transportation as a percentage of the
sum of highway and public transportation. Pub-
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lic transportation is expected to require about
half of these total funds in 1990 using the
“annualized” costs, and about 37 percent us-



ing the “actual costs.” The total annual cost
level for urbanized public transportation as re-
ported ranges from about $13 billion to $15
billion in 1990 (at 1975 prices.) This large sum,
or the corresponding large percentage of the
total, does not, according to the State reported
estimates, bring any significant increase in the
proportion of public transportation use. The
bottom line of the table indicates for 1990 a
reported 5-percent share of total miles traveled
on public transportation that is the same as the
shares reported for 1975 and 1980. This con-

stant share of travel in fact represents a sub-
stantial increase in transit activity as overall
travel demand grows.

Table XIl.6 summarizes some cost and
performance data estimates for conventional
private and public transportation in urbanized
areas. The 12 cents per mile shown for automo-
biles represents 18 cents per mile based on
1974 average costs increased to 1975 price
levels including all purchase, operating, and
maintenance costs, divided by an assumed
average auto occupancy of 1.5.

Table XII.6
Urbanized Area Summaries of the 1974 National Transportation Study,' Part 4

Big 8:
Los Angeles
Detroit
A. San Francisco §1
Big 4: Washington
New Yok  Cleveland P ~
AIlUS. Chicago St. Louis to Other
Urbanized  Philadelphi Pittsburgh Medi Urbanized
Category Year Areas Boston Baltimore UA's Areas
Automobile (assuming in- 1975
Total creaseq mpg offsets increased 1980 12 12 12 12 12
Cost per fuel prices, and 1.5 psngrs
Passenger- per car) 1990
Mile 1975 12 12 13 1" 15
Annualized Public
Cents, 1975 Transportation Costs 1980 1 14 15 13 18
prices 1990 19 21 19 14 20
(includes 1975 15 14 18 14 16
oM Actual Public
and Capital Transportation Costs 1980 2 19 2 18 9
Costs) 1990 23 21 26 19 27
1975 28 25 32 24 30
Automabiles {and other 1980 2 25 30 28 30
Average private vehicles)
Speed 1990 26 26 34 26 27
(mph) 1975 14 18 15 13 15
Public Transportation 1980 15 18 17 14 14
1990 19 20 23 19 14
Highway Capacity- 1975 4,309 4,854 5,632 4,033 3,687
. Miles per 1980 4,058 4,420 5,081 3,986 3,487
Accessi- Square mile
bility — . 1990 3,928 4,604 4,660 3,990 3,269
((eservice . Public Transportation 1975 2,979 8,866 4,102 1,970 686
per squar mi
mﬂe) Seat-miles per 1980 3,149 8,089 5,086 2,287 778
Square mile
(1,000) 1990 3,102 7122 4,488 3,111 779
1975 24 2.6 2.1 1.7 3.2
i 1980 24 28 2.1 1.7 3.2
Fatalities Highways “
Per 1990 2.1 1.8 2.0 15 3.0
1;10 million 1975 .8 1.0 3 8 2
assenger-
Miles Public Transportation 1980 5 8 1 3 2
1990 .5 8 1 4 9
Average age of Public Transportation Vehicles 1975 " 12 10 9 1
1980 9 1 8 7 7
1990 9 12 9 7 7
1975 3,625 4,143 3,978 3577 3,119
Highway Vehicle-Miles per Capacity-Mile 1980 4,252 4811 4,697 4,190 3,693
1990 4,351 4503 5,359 4,126 3,820

'Comparative costs and performance of public and private transportation updated and adjusted in 1976.
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‘Table XII.6 does indicate some trends
favoring public transportation. The average
speed of the automobile is decreasing and the
average speed of public transportation is in-
creasing, although auto remains faster on the
average. Highway capacity-miles per square
mile will remain about the same, but vehicle-
miles of travel per capacity-mile are reported
increasing, indicating more congestion. This is
reflected in the slower highway speeds. The
fatality rate will continue to be much lower for
public transportation than for the automobile.
Also, the goals of energy conservation and
reduction of air pollution strongly favor in-
creased use of public transportation.

A comparison of the total cost places the
automobile in perspective with transit modes.
Using a national average for all urbanized ar-
eas, when the traveler’'s own time en route is
valued near the average wage rate—at $5 per
hour—then the automobile emerges as the
lowest cost mode. Table XII.7 shows the index
based on these national averages of the dollar
cost for the trip, the time cost, the cost of
accidental death and injury, the cost of pollu-
tion, and the cost of dependence on imported
petroleum, all adjusted to a level of 100 for the
auto. The costs are approximations, especially
the external factors of safety, pollution, and
energy. The corresponding figures for a given
location, corridor, or travel situation (e.g.,
peakhour travel) may vary substantially from
the national averages. In particular, mass trans-
portation experiences high load factors in cer-
tain corridors and peakhour conditions, thus
lowering the costs per passenger-mile. In these
conditions, the transit costs per passenger-mile
may be significantly less than those of the
automobile.

The costs in table XI1.7 are dominated by
the time cost of the traveler. Where the auto-
mobile is significantly faster than bus or rail
transit, those modes will remain, on the aver-
age, more costly to the user than the auto
despite their better performance in safety and
emission and energy efficiency. It is important
to remember, however, that table XIl.7 does
use national averages. Where travel times are
less than auto travel times the total transit costs
are likely to be less than those of the auto. In
some places, the ambient air quality may be so
precarious that great value can be placed on
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not adding to pollution; at some times, the value
of saving energy may be higher; and in some
circumstances, traffic conditions could greatly
enhance the relative safety of transit. Finally,
some people who must value their time below
the average amount will see transit as the best
buy; others will encounter urgent circum-
stances where the most expeditious mode
available would be most cost effective.

Table XI1.7
1975 Relative Costs per Passenger-Mile of
Various Urban and Local Passenger Services

Transit Heavy Light School

Item Auto Taxi Bus Rait 1 Rail? Bus
Cost 21.6 116.1 459 29.7 29.7 108
Speed® 75.7 75.7 129.8 838 121.7 1298
Safety 13 23 .03 .04 .02 4
Emissions* 1.1 1.1 4 3 3 A
Energy® 3 3 14 14 1 1

Total 100 195.5 176.3 113.98 151.82 1415

'Heavy rail is defined as subway and elevated rail.

2 ight rail is defined as trolley service.

3The average auto and taxi speed used in the calculations is 18 mph; for
transit and school buses 10.4 mph; for heavy rail 16 mph and for light rail 11
mph.

“The total damage of all air polluting activities is estimated at $48 billion. A
weighted percentage of the tons emitted by mode is used to derive the cost
of emissions.

sEnergy represents the cost of storing the energy by barrel at approximately
$1.25 per barrel as discussed in the performance measures section.

Table XII.7 demonstrates that each mode
has its own unique pattern of positive and
negative attributes. For the future, the safety,
emissions, and energy costs of the auto will be
reduced, and increasing affluence will raise the
value of time. If transit modes are not to lose
their market share, then their door-to-door per-
formance must improve. For those times and
places where the external cost factors are very
high and the automobile user does not normally
pay those costs, it is perfectly appropriate to
take action to make those costs—or their
equivalents—directly perceptible to the trav-
eler. In a central city with chronically poor air
quality, the auto-restricted zone is beneficial; in
a less dense downtown with favorable meteo-
rological conditions, the auto-restricted zone
may be less appropriate.

The point to be remembered is this: All of
the modes—including some possibly not devel-
oped yet—can have their place under some
circumstances. The appropriate circumstances
and modes depend on the special set of char-
acteristics of each metropolitan area and the
particular location in that area. The choices can



best be made by those at the local level most
familiar with those circumstances.

The preceding analyses do not include the
increasingly popular metropolitan ring beyond
the expanding urbanized area boundaries. The
reported plans do not reflect intentions to pro-
vide any significant amount of public transpor-
tation in this ring, but, unless substantial
change in public policy occurs, highways will
continue to be expanded and upgraded in this
ring, so that the ring can be expected to con-
tinue its role as a magnet to those in the more
congested urbanized areas. The nonurbanized
portion of the 1990 metropolitan areas will have
about 62 percent of the total metropolitan high-
way mileage and will require about 37 percent
of the total metropolitan highway funds for new
and improved highways.

In 1974, the total expenditures for both
capital and maintenance highway functions in
the United States was $20 billion. Of this total
almost half can be identified as being in the
1974 SMSA's. It appears, therefore, that over
the next 15 years, State and local highway
agencies are planning to increase the portion of
their expenditures in SMSA’s from about 50
percent to about 75 percent. Most of this in-
crease is due to the expansion of the metropoli-
tan areas and the resulting decrease in land
classified as rural. Highway investment in major
arterials will be required under present public
policy, as these outer fringe areas develop.
Unless public policy changes, it is expected
that a substantial portion of highway funds will
go into developing these facilities.

Finally, it should be noted that the supply
plans and trends for transit vehicles do not
provide enough capacity to handle more than a
small fraction of the total travel demand within
urbanized areas. In the nonurbanized portions
of SMSA’s, transit service is almost nonexis-
tent, and the plans do not indicate present
intentions to provide any significant amount of
service. In the urbanized areas, the planned
number of transit vehicles for 1990 reported in
the 7974 National Transportation Report in-
creases only slightly over the low 1975 number
per square mile. These trends are shown in
figure XII.9.
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Figure XIL.9. Trends in Transit Vehicles
per Square Mile.

To conclude: (a) The plans for public facil-
ities, services, and trends for metropolitan
transportation are adequate to meet the de-
mands of continued suburbanization if im-
proved technology can handle the problems of
energy and air pollution. Although the planned
expenditures are extensive they do not appear
to be keeping pace with the forecast growth in
total urban travel. (b) These plans and trends
are woefully inadequate for meeting any signifi-
cant portion of future demands and goals for
metropolitan transportation that have the inten-
tion of diverting travel from private to public
transportation. (c) In the absence of dramatic
shifts in attitude, regulatory practices regarding
land use or auto use, and upgrading of present
transit facilities, there is considerable doubt if
there can be a great shift from auto to public
transit.



TRANSPORTATION SYSTEM
MANAGEMENT

It is becoming increasingly obvious that the
concept of making more efficient use of exist-
ing transportation resources and facilities must
be an essential part of the effort to improve
urban mobility. This concept is described as
“transportation system management” and is
strongly endorsed by the U.S. Department of
Transportation.

Urban areas have indicated (in their sub-
missions to the Department’s National Trans-
portation Study 1974) that they were planning
to give increasing emphasis to low capital and
operational types of improvements. The im-
pacts of these types of improvements, how-
ever, were not readily apparent in the submitted
plans and programs. It is probable that these
impacts have not been fully assessed. Urban
areas in the United States are only beginning to
consider a total management approach to serv-
ing travel, including restraints on automobiles,
which is gaining wide acceptance in Europe.

Under this concept, automobiles, public
transit, taxis, trucks, pedestrians, and bicycles
are all considered as elements of one single
urban transportation system. The task of trans-
portation system management, or TSM, is to
coordinate and harmonize these individual ele-
ments through operating, service, and regula-
tory policies in order to maximize the efficiency
and productivity of the system, as a whole.
There are four major categories of actions
which comprise TSM: (a) actions to insure the
efficient use of existing road space, (b) actions
to reduce vehicle use in congested areas,
(c) actions to improve transit service, and
(d) actions to improve internal transit manage-
ment efficiency. Recognizing that each urban
area is unique, with different needs and differ-
ent problems, these four categories offer an
extensive array of strategies from which any
urban area—small as well as large—can select
the strategy that fits its needs best.

Actions to Insure the Efficient Use of
Existing Road Space

This category of actions may represent the
single most effective set of measures to im-
prove the efficiency and productivity of the
entire urban transportation system. Measures
included in this category are the traditional
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traffic engineering and operations improve-
ments; preferential treatment strategies for
transit and other high-occupancy vehicles; pro-
vision for pedestrians and bicycles; manage-
ment and control of parking; changes in work
schedules, fare structures, and automobile tolls
to adjust the demand for transportation serv-
ices and facilities.

Traffic Engineering and Operations Im-
provements. The range of traffic engineering
and operation techniques available includes
better channelization of traffic, one-way
streets, better signalization, progressively
timed traffic signals, reversible traffic lanes to
adjust to directional flows, ramp metering, and
computerized traffic control.

Preferential Treatment for Transit and
Other High-Occupancy Vehicles. Increasing
the efficiency of existing roadways may be
accomplished also by giving preference to
high-capacity vehicles. For example, an exclu-
sive bus lane can comfortably accommodate
peak-hour volumes of over 25,000 passengers,
or over eight times more people than in a
normal mixed traffic lane. Reflecting an aware-
ness of this increase in efficiency a number of
metropolitan areas across the Country have
implemented such programs.

Options include different types of exclu-
sive or preferential lanes on urban freeways
and city streets; exclusive freeway access
ramps; bus streets; transit preemption of traffic
signals; special turning lanes or transit exemp-
tion from turning restrictions; and strict enforce-
ment of reserved transit rights-of-way.

Management and Control of Parking Park-
ing policies must address the fundamental
question of managing the number of vehicles
permitted to park in the central area. One action
that encourages people not to drive into the
center city is to provide convenient fringe or
corridor parking facilities which act as staging
points for express transit or ridesharing trips
into town.

A major supply of commuter parking
space is provided by employers who frequently
charge little or nothing. This is essentially a
subsidy to their employees who commute by
automobile. Recognizing that the existence of
assured parking spaces only entices people to
drive to work, the emphasis is shifting toward a
policy of restricting the parking space available.



Walking and Biking. \n some cases, im-
provements in urban mobility do not necessar-
ily involve buses, cars, minibuses, or other
vehicles generallv associated with streets and
highways. Increasing the opportunity for people
to walk or to ride bicycles is a technique that
offers benefits in terms of improved urban mo-
bility, improved air quality, and an enhanced
urban environment.

The establishment of a pedestrian prefer-
ence network entails eliminating impediments
to walking including: vertical change, vehicle
delays, discontinuity of direction, incompre-
hensible signs, insufficient sidewalk capacity,
slippery or rough surfaces, auto fumes and
noise, and other threats to safety. Applying
urban design principles with respect to widths,
heights, distances, and placement and appear-
ance of both functional and visual amenities
may promote harmony between the individual
and his surroundings. The enjoyment of a walk-
ing trip may be enhanced by functional ameni-
ties such as benches for resting, shelters for
protection from inclement weather and the sun,
restrooms, telephones, and trash receptacles.
Trees, flowers, plants, sculpture, fountains, art
displays, etc., also contribute to the quality of
the urban pedestrian experience.

The transit preference network shares
many aspects of the pedestrian preference
network, because the pedestrian mode is fre-
quently combined with a transit long-haul
mode. Therefore, benches, shelters, etc., can
benefit both pedestrians and transit users if bus
stops are appropriately situated. However,
some accommodation to transit in the auto-
transit interface is necessary to reduce transit
travel time and promote both access to trip
destinations and internal circulation.

The construction of bikeways has been
accelerating in recent years which may help to
reduce the increase in motor vehicle-bicycle
accidents. The number of fatalities increased
from 570 in 1962 to 1,100 in 1972. Three
distinctive types of bikeways are being con-
structed. Class | designates a facility on a com-
pletely separate right-of-way for exclusive use
of bicycles. Crossflows by pedestrians and mo-
torists are minimized. Class |l facilities are also
exclusive, although parking and crossflows by
both motorists and pedestrians may be permit-
ted. Class |l bikeways consist of a right-of-way
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shared by bicycles and moving vehicles or
pedestrians. Signs on the pavement or on verti-
cal posts by the side of the road indicate that
the route is for bicycles. Obviously, Class |
bikeways are the most protected from intrusion.
Class Il bikeways differ from nonbikeways
only in that they are chosen because of low-
traffic volumes, and drivers are warned of the
possible presence of cyclists.

Promotion of bicycling in urban areas re-
sembles promotion of pedestrianism in many
respects. Cyclists need continuous, clearly
marked, and safe routes over fairly level terrain.
Interesting scenery and diversity are desirable.
Bicycling can be meshed with pedestrianism
and transit. In Washington, D.C., Atlanta, and
San Francisco, the rapid rail transit systems are
providing lockers where bicycles can be stored
safely. A special bus, the “pedal hopper,”
transports 24 bicycles and their riders at one
time from Oakland and Berkeley to San Fran-
cisco.

Changes in Work Schedules, Fare Struc-
tures, and Automobile Tolls to Adjust the
Demand for Services and Facilities. Most city
streets experience the greatest demand, and
therefore congestion, during peak-period com-
muting hours.

Some relief from the rush-hour crunch is
offered by staggered work-hour programs,
which spread employees’ arrival and departure
times over a longer interval, thus smoothing the
difference between peak and nonpeak use of
street space and transit vehicles. There are
several types of modified work schedules in-
cluding staggered hours, flexitime, and the
compressed or shortened workweek.

Local governments have the option of
imposing differential toll charges for bridges,
tunnels, and major access roads, varying ac-
cording to the time of day, to discourage driving
into a central area during peakhours. The rela-
tive ease of implementing toll charges en-
hances the attractiveness of this regulatory
scheme.

Actions To Reduce Vehicle Use in
Congested Areas

Perhaps the most underutilized transportation
resource on American streets is the private
automobile. Carpooling, vanpooling, and other
ridesharing programs can do much to reduce



the number of vehicles on the road by increas-
ing the number of passengers which each vehi-
cle carries. Progress in this area alone can
eliminate many of our urban transportation
problems at no extra cost to the community and
at great personal savings to those participating
in shared rides. (See fig. XII.8 on potential
shared-ride impacts.) Providing incentives such
as preferential parking, flexible working hours,
use of company-owned vehicles, use of priority
lanes, and commuter-matching services is an
attempt to break the American habit of driver-
only trips.

A complementary but somewhat different
concept for attaining transportation policy ob-
jectives is the notion of auto-restricted zones, a
multipurpose package for urban redevelop-
ment which promotes integrated land-use and
transportation planning. The primary goals of
auto-restricted zones are to combat urban con-
gestion, halt air quality deterioration and noise,
revitalize city centers, and more equitably dis-
tribute public space and investment among
users of various modes.

An objective of auto-restricted zones is
the enhancement of alternate travel modes via
the establishment of pedestrian,” bicycle, and
transit networks in order to minimize intermodal
conflict and reduce traffic in downtown areas.
While pedestrian malls or pedestrian/transit
malls facilitate internal circulation and safety,
detrimental effects may be produced on nearby
and adjacent streets unless a comprehensive
systemwide approach is taken. For example, if
streets in proximity to an auto-restricted zone
have insufficient capacity to handle traffic di-
verted because of the restriction, congestion
will be created or exacerbated. Consequently,
instead of enhancing the image of the down-
town, flexible trip purposes such as shopping
may be shifted to other locations. On the other
hand, a comprehensive program incorporates
efforts to maximize external access through
various means including improved transit ser-
vice, increased capacity on streets surrounding
the auto-restricted zone, and establishment of
bike paths or exclusive bikelanes coupled with
adequate and secure bicycle parking facilities.
Because onstreet parking in an auto-restricted
zone is usually converted to additional pedes-
trian walkways or bicycle or transit lanes, park-
ing spaces in the vicinity are at a premium. The
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parking rate structure should be revised to
encourage short-term rather than long-term
use.

The concept of auto-restricted zones
should not be misconstrued to mean total elimi-
nation of vehicular traffic, with the possible
exception of public transportation, 24 hours a
day. Depending on the rationale for establish-
ing automobile traffic restrictions and the mix of
benefits and disbenefits that would presumably
accrue from an auto-restricted zone in a partic-
ular community, the extent of restriction (total,
sector, or parking ban), the type of vehicle
restricted (all automotive vehicles or all cars),
and the duration of restriction (weekdays,
weekends, all day, peak periods, or noon) are
determined. Specific implementation measures
which are also influenced by a specific situation
and include physical, operational, regulatory,
and economic measures discussed above in
reference to TSM are also applicable to auto-
restricted zones.

Given the goal of redistributing public
space and investment to achieve a more equi-
table balance among users of various modes,
efforts to diminish auto dominance and to facili-
tate pedestrianism and the use of transit and
bicycles are desirable. The selection of a site
for traffic regulation and restriction should fol-
low the assessment of existing conditions. A
good location for an auto-restricted zone is an
area where pedestrian and transit use are prev-
alent, e.g.,, the major downtown shopping
street. The removal of impediments to pedestri-
ans and transit users may be expected to en-
courage greater use and enjoyment of these
modes. An area with diverse uses (e.g., offices
and shopping) which are separated by traffic
may also benefit from auto restrictions or the
construction of underpasses, overpasses, or
skyways. Restriction of traffic in historic dis-
tricts and at tourist attractions may not only
remove the cause of an inequitable distribution
of public space but also an unesthetic intrusion.
This program having been implemented in vary-
ing degrees, in more than 70 American and 130
European cities, public response has been fa-
vorable and the effect on retail sales has been
good.

Reducing vehicle use in a more extensive
area can be achieved through differential park-
ing surchages, time-of-day user charges, and



area licensing. As mentioned earlier, there are
definite hurdles to be overcome in any system
of congestion pricing, but the idea is not entirely
theoretical. The city of Singapore has intro-
duced a scheme that requires all automobile
drivers entering the CBD during the morning
rush hour to purchase and display a daily or
monthly license in the windshield. The lessons
being learned in this project are likely to be
helpful to American and European cities which
so far have been hesitant to try out such
management programs.

The Urban Mass Transportation Adminis-
tration (UMTA), in cooperation with the Federal
Highway Administration (FHWA), is conducting
demonstrations of auto-restricted zones in se-
lected cities and also planning demonstrations
of congestion pricing.

Actions To Improve Transit Service

The third category of transportation system
management actions recognizes the critical
role that better transit service plays in any
successful program to improve mobility. Prefer-
ential treatment schemes and vehicle restric-
tion measures will be relatively much less effec-
tive if a quality transit service does not exist to
provide people with a realistic alternative to the
private automobile. The primary elements in
improved transit service are reduced travel-
time, more availability, reliability, and frequency
of service.

Increasing the frequency of buses and
offering express bus service in coordination
with local collection and distribution services
can attract new ridership by making traveltime
by transit more competitive with that of the
automobile.

Local collection and distribution functions
can be performed by the commuter driving to a
convenient fringe or corridor parking area and
transferring to an express shuttle service to
downtown activity centers. These park-and-
ride areas are being made more attractive by
providing shelters and other amenities. The
feeder service can also be provided by
demand-responsive systems such as dial-a-
ride which can be booked in advance on a
regular subscription basis. Dial-a-ride service
has particular applicability to low-density areas,
not only for the feeder service, but as local
circulation service for the community.
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The inherent flexibility of paratransit can
be applied in a number of imaginative ways in
denser urban environments. Like the driver-
only private automobile, the urban taxicab rep-
resents another underutilized transportation re-
source. Taxis could be used much more effi-
ciently as people-movers if local regulations
permitted them to act as jitneys.

Today, however, such service can be
seen as complementary, not only from an en-
ergy conservation point of view but also in
terms of transit. For example, taxis could be
contracted to run jitney operations on regular
transit routes at low-demand times (such as
early morning, later evening, and on week-
ends), when ridership does not justify the use of
45-passenger transit service, and at peak com-
muter hours by traveling heavily used corridors
offering a premium public transit service with-
out frequent stops to those willing to pay the
extra cost.

Other actions, which can be taken to im-
prove public transit service, relate to better
passenger information systems and simplified
fare collections methods and policies.

The local fare policy itself must be scruti-
nized to be sure it reflects the overall transpor-
tation objectives. For example, many areas
have instituted no-fare or low-fare policies in
well-defined, critical areas, such as the CBD, to
encourage ridership. Others have applied the
practice to a wider area.

Actions To Increase Internal Transit
Management Efficiency

The fourth category of transportation system
management actions suggests improvements
in the internal management of transit opera-
tions which can contribute to the efficiency and
productivity of the existing resources.

It is essential to transit system reliability
that a dedicated maintenance program be con-
ducted. Other internal actions include develop-
ing cost accounting, systems analysis, and
other management tools to the point where
they can be used to improve decisionmaking.
Transit operations can also begin to benefit
from emerging surveillance and communica-
tions technology for real-time monitoring and
control capability.

One of the most important and frequently
overlooked areas of management responsibil-



ity is marketing. Modern marketing in the transit
industry implies a responsiveness to the ser-
vice needs of current and potential transit pa-
trons and a capability to tailor transit service to
meet the public needs in a variety of ways.

METROPOLITAN FREIGHT

Freight movement in metropolitan areas consti-
tutes a major portion of transportation activity,
accounting for a significant proportion of total
transportation costs, congestion, and adverse
impact on the environment. Moreover, indices
of metropolitan freight activity suggest that this
sector is growing as fast as, or faster than,
passenger transport.

Although less than 2 percent of total
freight ton-miles were attributed to metropolitan
freight movements in 1975, expenditures on
this activity accounted for approximately 32
percent of the total transportation bill, or $43.2
billion, compared to intercity freight, which ac-
counted for only 52 percent of the total trans-
portation bill in producing 36 percent of all ton-
miles. The local trucking share of the GNP has
increased 15 percent in the last 10 years while
the intercity share has declined 17 percent.

Metropolitan freight activity cannot be uni-
formly considered a significant problem in all
metropolitan areas (although a more efficient
use of resources is always a planning goal).
The two forms of freight movement that affect
the metropolitan areas are the intercity move-
ment which is routed through these areas and
the intracity terminal and distribution activity
inside the areas.

The amount of through truck travel is not
uniformly divided between the metropolitan ar-
eas. Although trucks usually try to avoid rush-
hour traffic and other congestion, in those ar-
eas with a heavy concentration of through traf-
fic, trucks are often responsible for the majority
of adverse impacts. Congestion, air and noise
pollution, and changing land use may be attrib-
uted to metropolitan freight movement.

As cities expanded and changed, many
terminals and other freight facilities found their
early locations no longer desirable from the
standpoint of efficiency. The public also may
have found their location objectionable. There
has been a trend to consolidate and move
these facilities to perimeter areas; this in-
creases the efficiency of the metropolitan
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freight movement and has a less adverse effect
on other urban activities. Therefore, the charac-
ter and scale of metropolitan freight activity
vary greatly among metropolitan areas. The
impact of freight movement on a metropolitan
areais dependent upon:
e The ability of the physical network to support
the traffic, and
e The current land use, including industrial and
warehouse locations.

Metropolitan freight movement has been
and will continue to be primarily a private sector

activity. Where shipping costs influence the
prices of commodities or the impact of freight
activity on other metropolitan functions is sub-
stantial, the involvement of local public officials
is warranted. Experience has shown that when
the metropolitan goods distribution process is
not treated as a system, major inefficiencies
are possible.

Background

Metropolitan freight movement includes the
transportation of and terminal activities asso-
ciated with the movement of goods as opposed
to the movement of people in metropolitan
areas. It includes movement of goods into and
out of the area, through the area, as well as
within the area by all modes. Such movement
includes the transmission of electricity; pipeline
movement of petroleum, gas, water, and waste;
the collection and movement of trash and mail;
service truck movements not identified as per-
sonal movements; and those person trips in-
volving substantial movement of goods (e.g.,
shopping trips).

Although commodities flowing /into or out
of a metropolitan area frequently utilize all
modes, the flows typically are concentrated
along a few well-defined routes. The arriving
commodities usually are transported in large
vehicles (or containers) which require special
facilities for unloading. Those commodities
destined for local consumption (and in some
cases for processing before they are trans-
ported elsewhere) must be transferred at some
point from an intercity to a local carrier.

Metropolitan freight movement is primarily
an intracity phenomenon with about three times
as many tons loaded onto trucks or into cars
during the various steps of goods distribution
within the city as are transported into the city by



truck. The data in this section are based on an
independent indepth study of the freight move-
ment in 248 urbanized areas and therefore may
not be comparable with the National forecasts.
Of the total 80 billion miles per year of freight
transportation in the 248 largest cities, 70 per-
cent are related to shopping trips and another
27 percent to local truck distribution. This
leaves only about 3 percent related to the
pickup/delivery and line-haul of a city’s freight
to and from it by truck.

The total 80 billion miles used for metro-
politan freight movement make up about 20
percent of the approximately 393 billion total
vehicle-miles in urbanized areas. Of this total,
local pickup/delivery trucks make up 14 per-
cent, and over-the-road trucks make up less
than 1 percent.

When freight movements are compared to
passenger movements in urban areas, a num-
ber of similarities stand out: both are sensitive
to the level of economic activity within a metro-
politan area; both have pronounced peaks dur-
ing weekdays; both are transported predomi-
nantly by motor vehicle (and frequently over the
same rights-of-way at the same time); and for
both the bulk of travel occurs on weekdays
during the daylight hours. However, there are
important differences: in contrast to passenger
movements, goods movements tend to be
more predictable, and susceptible to analysis.
They are also more sensitive to seasonal and
exogenous economic forces, e.g., Federal
monetary policies to stimulate construction.
Since goods are inanimate, documentation is
essential. Moving goods typically requires more
modal interchanges and transfers, and usually
a series of one-way flows from origins which
are not as dispersed as passenger origins.
Goods are much less homogeneous than pas-
sengers and require more specialized transpor-
tation services, e.g., refrigeration and haz-
ardous-material safety precautions.

Recent statistics reflect the increasing
amount of resources devoted to movement of
goods within a metropolitan area. Between
1960 and 1970, truck travel in urban areas
increased 80 percent as against 74 percent for
passenger car travel. Current data indicate that
expenditures on local trucking through 1980 will
increase at faster annual rates than auto travel
and intercity truck transport. Table XII.8 dis-
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plays the 1990 estimated urban goods move-
ment activity.

Table XI1.8
1990 Estimated Urban Good Movement Activity
1973 1990
Activi Activi
Category Leve‘ly Lw'etly Change Percent
{mitlions) {millions) (millions) Change
Tons Picked Up and
Delivered 3,079 5,161 2,082 67.6
Pickup and Delivery
Stops Made 21,513 35,225 13,712 63.7
Vehicle Miles of
Travel 27,705 51,234 23,529 849
Cost (1975 dollars) 43,401 80,551 37,151 85.6
Gallons of Fuel
Consumed 5,712 10,397 4,685 82.0
Air Emissions {tons)
Carbon Monoxide 6.28 11.88 5.60 89.1
Hydrocarbons .77 1.42 .65 84.4
Nitrogen Oxide .35 .64 .29 82.8

In the next 15 years, metropolitan freight
movement should continue to produce major
impacts on urban life. Further, these impacts
appear to be growing faster than other growth
indices. Between 1973 and 1990, the costs of
urban freight movement will grow at an annual
rate of 3.8 percent in real dollars while fuel
consumption will grow at an annual rate of 3.5
percent. This compares with an annual growth
rate in tons handled of 3.1 percent and an
underlying population growth of only 1.1 per-
cent.

Issues

The current issues in the urban freight sector
can be divided into two areas:

e An economic problem of the efficient use of
resources including external effects of the
present system, and

e A social problem caused by the impact on
independent operators (both distributors and
retailers) of the current trends of urban goods
movement.

The Economic Problem. The current urban
freight infrastructure is able to transport the
quantity of freight demanded at a cost borne by
the consumer. The cost of urban goods move-
ment is reflected in both the selling price of
goods and services consumed by the urban
community and social cost of the impacts. If
urban goods movement is conducted effi-
ciently, these costs are minimized. Since there
are inefficiencies created by insufficient tech-
nology, incomplete application of existing tech-
nology or restrictive institutional constraints,




costs of urban goods movement are elevated
above necessary levels. Therefore, the current
level of service could be maintained with a
reduction in the use of scarce resources (or
alternately, more or improved service could be
provided at the present consumption rate). The
economic problem is twofold:

e The externalities imposed by the urban
freight activity on the rest of the community,
and

e The inefficiencies in the physical distribution
process resulting in higher out-of-pocket costs
for goods transported.

Both result in a lower real income for individu-
als.

The externalities or impacts on urbanized
areas are numerous. Six major areas of impact
have been identified: congestion, energy con-
sumption, noise and air pollution, inefficient
land use, safety, and infrastructure durability.
The transportation associated with urban
freight movement has a primary impact on each
of these areas.

e Congestion — The movement of freight,
when combined with movement of people over
the same streets and highways at the same
time, impedes the efficient and timely move-
ment of both.

e Energy consumption — Delays and ineffi-
cient distribution patterns and techniques result
in excess energy consumption in the form of
gallons of petroleum wasted.

e Noise and air pollution — Incremental emis-
sion add to the level of surrounding pollution.
Thus, additional pollution added to an already
high level of pollution may bring the total to an
undesirable level—truck traffic in the CBD at
peak hour being a good example. On the other
hand, even relatively small amounts of pollution
at places and times where the level of pollution
is low may become a focal point of attention
(e.g., refuse trucks in residential areas during
early morning hours).

e /nefficient land use — The coincidence of
goods and people movement increases the
pressure to build additional facilities at the ex-
pense of alternative land uses. Land used for
shippers and receiver docks and terminals not
only cannot be used for other purposes, but
affects the use and value of the surrounding
land.
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e Safety — Both the cargo and the vehicle are
prone to damage. Accident rates are higher for
trucks than for autos during daylight hours; and
cargo theft, which ranges from petty thievery to
truck hijacking, occurs in virtually all urban ar-
eas. Both costs of these incidents are passed
on to the individual in the form of higher prices
and increase conflict between the movement of
people and freight.

® Infrastructure durability — There is an in-
crease in pavement wear and structural failure
of street and roads, since the design specifica-
tions may not have anticipated the heavy loads
incurred from the freight traffic.

As freight activity increases within a con-
stant environment of operational and institu-
tional constraints, the negative impact of the
system’s inefficiencies on transportation costs
(and, therefore, on commodity prices), on de-
lays to passengers, and on the environment
(particularly noise and air pollution) becomes
significant in the economic function of the city.

The major inefficiencies in the operational
aspect of the urban freight movement are the
following:

e Delay — In many cities trucks spend most of
the workday immobile as they are stranded in
traffic, wait in queues to load or unload, or wait
while their drivers search for consignees.

® Load factors — The vehicles usually operate
well below their capacity, resulting in many
trucks doing the work of a few, frequently with
empty return trips.

In addition to the inefficiencies cited
above, the resulting higher costs contribute to
the erosion of the urban economic base.

The Social Issue. The current trend in popu-
lation distribution toward continued suburbani-
zation has been discussed in the previous sec-
tions. Accompanying the suburbanization is a
trend of agglomeration both of industries in-
volved in urban freight movement (i.e., food
industries, service industries, etc.) and of the
retailers involved in urban freight movement
(i.e., supermarkets, shopping centers, etc.). As
this dispersion of population and, therefore,
urban freight movement increases, the distribu-
tion service areas also increase. Therefore,
ubiquitous distribution ability is required by the
large consumers while large distributors find
only big shipment sizes profitable for the in-



creased size of the service area. The trend is
one of large industries operating on large
consumers.

This current trend, shown in table XI1.8, of
increasing the distance between deliveries (as
evidenced in the differing rates of increase for
pickup and delivery stops made and vehicle-
miles traveled) results most from both the in-
creased agglomeration activity and the general
reduction in urban density associated with the
migration of manufacturing and wholesale ac-
tivities from the central city to the urban fringe.

The negative impact of this trend is
strongly felt by the small independent opera-
tors—both distributors and retailers. The small
distributor cannot service the areas required by
consolidated stores. The small independent
retailer alone bears the cost of the large ship-
ment sizes, since he is not operating in con-
junction with other retailers.

The trend toward consolidation also im-
pacts the individual consumers. The total cost
to society of urban freight movement includes
the automobile shopping trips involved in the
movement of goods to the home as well as the
commercial costs. Therefore, as the increase in
service area continues (shopping centers be-
come more dispersed), the total social cost,
which must include not only the reduced costs
due to economies of scale of the larger opera-
tion but also the increase in transportation
costs to the consumer (including social costs of
pollution, congestion, etc.) to and from the
agglomerated area, may well be increasing
rather than decreasing.

Future Alternatives

The Social Problem. The alternatives for
solving the social aspect of the urban goods
movement problem depend on the direction the
local area wishes to take. The local decision-
makers considering the benefits and costs of
this trend on their local economy must be
aware of the total economic and social costs of
urban goods movement in their communities. If
the benefits are considered substantial, and the
trend toward agglomeration encouraged, then
the local area must make provisions for the
people displaced by the shift, the land-use
effects, and increased consumer travel costs. If
the costs are considered too high, then two
alternate strategies can be pursued:
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e Encouraging organization of distributors and
experimentation with more efficient distribution
processes, and

e Encouraging organization of retailers and ex-
perimentation of joint activities so that the deliv-
eries could become economically feasible for
the large distributors.

The Economic Problem. There are a num-
ber of improvements which can be accom-
plished in approximately a year or less by better
management and administration of the existing
transportation system. For example, some ci-
ties have arranged for most truck pickups to
take place in the morning, and delivery in the
afternoons. Certainly, efforts can be made to
minimize conflicts with peak-hour traffic. Where
rescheduling is successful, driver and vehicle
time per consignment is reduced, and there is
less congestion from interference with other
traffic, less air pollution, energy consumption,
and possibly noise per operation. There also
may be less accident exposure, since the rate
of accidents per million vehicle-miles for trucks
in urban areas is greater than for automobiles.
The same considerations apply to evening de-
liveries. Some chain stores prefer to deliver
after normal hours. In order for this to be suc-
cessful, there must be participation from a suffi-
cient number of stores to make it worthwhile.
Although one experiment—London’s “Opera-
tion Moondrop”’—demonstrated that this may
not always be feasible, the increased costs of
daytime deliveries as a result of queues and
delays will make this alternative more attrac-
tive, particularly if secure “‘key rooms’ or con-
tainers are available for drivers to leave the
consignments.

Other alternatives which may be imple-
mented in a year or less include:
e Traffic engineering to improve flows of a//
vehicles, or to reserve certain traffic lanes for
truck use part of the day;
e Auto-free zones with exclusive access for
pickup and delivery (PUD), emergency, and
public transportation vehicles;
e Prepaid shipments to save 5 to 10 minutes
per consignment;
e Use of taxicabs, where appropriate, to inte-
grate small shipment PUD into their operations
(e.g., when cruising);
® Dijal-a-truck similar to the dial-a-ride concept
for passengers;



e /mproved route scheduling to reduce the
distance a truck must cover to serve a particu-
lar group of customers;

e /mproved route consolidation to reduce the
number of trucks required to serve a given area;
e Economic incentives (e.g., road pricing) to
increase the price of travel in congested areas
during certain hours of the day, and thereby
encourage a number of other alternatives pro-
posed here (e.g., improving routing, scheduling,
and consolidation); and

e Local regulation permitting only a limited
number of trucks providing distribution services
to operate in congested downtown areas.

LONG-RANGE IMPROVEMENTS

Finally, there are improvements which require
construction of new rights-of-way or of new
systems or major modifications in existing sys-
tems and which consequently require a long-
range perspective, i.e., 3 to 5 years as a mini-
mum, and in some cases 10 to 20 years or
more. Such improvements include:

e /mproved urban design to better provide for
freight flows (e.g., Etarea, a new town planned
as a satellite city for Prague) and designed to
minimize freight costs by means of automated
distribution systems linking households to retail
outlets;
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e /mproved building design to include solid
waste disposal systems (e.g., in Sweden and
Disney World, Florida) and underground (or at
least offstreet) truck docks;

e /mproved truck design to meet the special
requirements of urban PUD (e.g., an electric
engine to improve fuel economy and reduce
noise and air pollution, greater security against
theft and hijacking, a configuration and turning
radius compatible with urban conditions, and
innovations in carousel container systems to
facilitate locating shipments on the vehicle,
loading and unloading);

e New systems designed exclusively for freight
(e.g., automated underground systems or
pneumatic tubes of the type used to transport
mail in Paris and London) or for joint use of
passengers and freight (e.g., automated guide-
way transit with interchangeable freight or pas-
senger vehicles, with the network laid out ex-
plicitly to serve both types of demand); and

e Communications technology advances to
improve communications between shippers,
carriers, receivers, and urban traffic control
centers; to reduce the numbers of person trips
(and the induced freight flow); and to reduce
the flow of printed media which requires physi-
cal movement.






CHAPTER XIII

Small Urban and Rural Transportation

This section addresses transportation outside
the metropolitan areas—transportation in the
scattered small towns and cities and in rural
counties. The economy of such areas is usually
supported by agriculture, forestry, mining, or
some other relatively undiversified economic
base. Recreational attractions such as seaside
and mountain parks and resorts provide both
local economic support and added reasons for
local travel. As of the end of 1975, slightly more
than 58 million people or 27 percent of the
Nation’s population resided in these areas
which are outside the metropolitan areas previ-
ously described. Based on planning assump-
tions, 38 million people or 15 percent of the
population is expected to reside .outside the
metropolitan areas by 1990. This does not
imply an outmigration from existing rural areas.

On the contrary, it results from such rural areas
being defined increasingly as urban.

The local transportation in these areas
takes place almost entirely by automotive vehi-
cles, and as figure Xlll.1 shows, 96 percent of
the amounts spent for local passenger travel
was spent on personal auto travel. In these
areas, local trucks move the preponderance of
goods.

AUTOMOBILES

1975: $24.4 ] 1990: $32.1

TAXIS AND
OTHER PUBLIC
TRANSPORTATION

PASSENGER

1975: $0.3 | 1990: $0.4

1975:8254 | 1990 $329
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1975: $41.8 [ 1990: $46.6
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NOTE: The amounts shown are the transportation bills for 1975 and 1990
in billions of 1975 dollars.

'"Main treatment and transportation bills included in Interstate section and
Tree 1C; the trend is towards more local jurisdiction.

*Low-density lines which may be abandoned are of State and local concern;
the transportation bills are included in Tree 6.
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Figure XIll.1. Transportation Tree.




PASSENGER TRANSPORTATION

The transportation problems in the nonmetro-
politan small urban and rural areas differ sub-
stantially from the problems in metropolitan
areas. In contrast to metropolitan areas and
interstate facilities, congestion, parking, and
pollution are rarely pervasive problems in non-
metropolitan areas. Additionally, diversion of
persons from single occupancy automobiles to
other modes does not result in as great a net
benefit as it does in metropolitan areas. In fact,
the lack of alternatives to the private automo-
bile is perhaps the major transportation prob-
lem in nonmetropolitan areas, although the
automobile is the ideal mode, because of the
characteristics of these areas as well as the
vehicle and service characteristics of automo-
biles. The almost exclusive dependence on the
automobile is not bad except insofar as it has
inhibited the establishment of alternatives for
persons who, for reasons such as low income
and physical handicaps, lack automobiles. Un-
fortunately, a substantial number of persons in
nonmetropolitan areas fall in this category.
Therefore, transportation planning for small ur-
ban and rural areas between 1975 and 1990
must, by necessity, focus on this group which
differs from other groups because of its
immobility.

Tripmaking

The importance of the private vehicle to non-
metropolitan residents can be deduced from
the very high percentage of licensed drivers in
the small towns and cities and in rural counties.
Table Xlll.1 shows the inverse relationship be-
tween the size of place of residence and per-
cent of residents licensed to drive. Additionally,
vehicle ownership is also higher in nonmetro-
politan areas than in SMSA’s. In 1973, 36.5
million vehicles—among them 27.1 million au-
tos and 9.4 million trucks—were registered in
nonmetropolitan areas. The percentage of
households lacking either a truck or an automo-
bile declined from 14.1 percent in 1970 to 13
percent in 1975. This compares with a decline
from 17 percent to 15.7 percent for the United
States as a whole during the same period.
Whereas only one-fourth of nonmetropolitan
households had trucks in 1971, nearly a third
had trucks in 1974. The small percentage of
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households with a truck but no automobile
increased from 0.9 percent in 1970 to 1.9 per-
centin 1975.

Table XIlII.1
Percent of Persons 16 Years of Age and Older
With Driver Licenses by Place of Residence

N Percent with driver licenses Total drivers

Place of Males Females Total | (thousands)
Unincorporated areas 90.0 68.8 79.2 35,961
Incorporated places

Under 5,000 90.9 67.4 78.8 10,755

5,000 - 24,999 90.5 66.9 78.2 18,280
25,000 - 49,999 87.8 66.4 76.6 7,286
50,000 - 99,999 86.2 59.5 71.8 7,962
100,000 - 999,999 84.5 54.5 68.3 16,852
1,000,000 and over 68.2 325 48.8 6,090
All incorporated places 85.4 58.1 709 67,025
All areas and places 87.0 61.5 736 102,986

Source: Based upon unpublished table H-1 from the Nationwide Personal
Transportation Survey conducted by the Bureau of the Census for the Federal
Highway Administration, 1969-70.

Private vehicles provide ideal transporta-
tion for nonmetropolitan areas, and extremely
low use is made of other transportation modes.
Table XIII.2 shows the modal split for the jour-
ney to work. Seventy-nine percent of nonme-
tropolitan workers relied on automobiles for the
journey to work, 9 percent walked to work, and
6 percent worked at home. The less than 1.5
percent who used cabs or buses indicates the
absence of alternatives to the automobile.

TABLE XI11.2
Modal Split of the Joumey to Work
in Non-Metropolitan Areas

Total
Percent Numb
) h

Urban
Percent N
ds) (th

Rural

Mode Numb

b Percent
ds)

All Workers 22,730
15,001 66 6,778 68 8,224 65
2,953 13 1,318 13 1,634 13

203 0.9 117 1 85 0.7

Taxicab 88 0.4 76 0.8 13 0.1
Walk 2,054 9 1,143 1 an 7
1,502 7 219 2 1,283 10
930 4 345 3 573 4

9,996 12,734
Private Car Driver
Private Car Passengers

Bus or Stieetcar

Worked at Home
Other

According to Department of Transporta-
tion surveys, three-fourths of the residents of
unincorporated places who used private trans-
portation for the worktrip had no public trans-
portation alternative. Public transit is not an
alternative for the 89.3 percent of workers from
towns under 5,000 who used private transpor-



tation to work. Similarly, 68.2 percent of the
workers living in towns with populations be-
tween 5,000 and 24,999 and 51 percent of the
workers living in towns with populations be-
tween 25,000 and 49,999 depend, by neces-
sity, on automobiles or trucks to get to their
work.

One reason for the lack of public transpor-
tation is the high operating cost for long trips in
low-density areas with dispersed trip ends. Ag-
gregated journey-to-work data for all modes
reveal that the average home-to-work trip
length is 11.7 miles in unincorporated areas
and 8.2 to 9.3 miles in small urban places.

Although data on the number of bus sys-
tems in nonmetropolitan areas are sparse, the
American Public Transit Association has
recorded some statistics broken down by popu-
lation size. For example, the number of transit
systems for “urban places” populated by less
than 50,000 declined from 395in 1972t0 313 in
1974. Considering that there were 3,042 non-
metropolitan communities according to the
1970 U.S. Census, not to mention the number
of metropolitan “urban places” with popula-
tions under 50,000, the gross lack of bus trans-
portation is apparent. The drop in revenue pas-
sengers for small urban places from 104 million
in 1973 to 77 million in 1974, a decrease of 26
percent following a drop of 53 percent between
1960 and 1973, may be a consequence of
diminishing bus service.

Very little information about taxicabs in
nonmetropolitan areas exists. One study of
taxicabs indicated that cabs were more plentiful
in small cities than in large cities across the
United States. The median ratio of active taxi-
cabs to 1,000 population in these small cities
was 1.22 in contrast to a ratio of 0.57 for large
cities. On the other hand, the Senate Commit-
tee on Agriculture and Forestry contends that
taxis are primarily an urban mode, noting that
57 percent of West Virginia's cabs were located
in 10 counties while 8 counties had only 1 cab
and 10 had none.

The International Taxicab Association
(ITA) reported 161 nonmetropolitan areas in its
membership as of mid-November 1975. Using
the number of licenses as a proxy for active
cabs, the cab per 1,000 population ratio for ITA
nonmetropolitan members was 0.87 for cities
with populations 26,000 to 50,000, 0.71 for
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cities between 6,000 and 25,000, and 4.85 for
places between 1,000 and 5,000. The ratio for
the smallest areas is probably highly inflated
because the sample consisted of only five ar-
eas. In view of the fact that ITA is a voluntary
organization and charges members dues of $4
per cab with a minimum of $25, it is safe to
assume that many small areas are not ITA

mebmbers, although they may have at least one
cab.

Therefore, it seems probable that some
taxicab service exists in nonmetropolitan areas,
although the extent and adequacy of service
cannot be readily determined. Given the high
automobile ownership in nonmetropolitan ar-
eas, it may be hypothesized that cabs are used
infrequently and predominantly by people who
do not have automobiles available to them.

Characteristics of Autoless Persons

Most likely to be adversely affected by the lack
of public transportation are the poor, the aged,
and the handicapped. (See ““Services to Spe-
cial Populations” section for general discussion
of these groups.) In 1974, 39.9 percent of
persons in households with income below the
poverty level lived in nonmetropolitan areas.
This was a decrease from 40.1 percent in 1973
and 43.8 percent in 1969. It is interesting to
note that the percentage of households without
a car or truck (13.7 percent) corresponds to the
percentage below the poverty level (14 per-
cent) in 1973. If the assumption is made that
disposable personal income continues to in-
crease in constant dollars at the present rate of
1.9 percent per year for both metropolitan as
well as nonmetropolitan areas (see the Plan-
ning Assumptions section of ch. 1), then only a
small percentage of households should be
without private vehicles in the future.

The elderly are probably relatively the
worst off with respect to the lack of public
transportation. Some of the 24.6 percent of
nonmetropolitan families who depended on so-
cial security income in 1973 may have been
unable to afford the cost of a private vehicle—
operation, maintenance, repair, and insur-
ance—let alone the cost of a replacement vehi-
cle when it becomes necessary. An automo-
bile, however, may be less of a financial burden
to the elderly of the future for several reasons.
First, although 20.3 percent of nonmetropolitan



residents over 65 had incomes below the pov-
erty level in 1975, the diminishing poverty pre-
dicted for the population as a whole should
reduce considerably the proportion of poor el-
derly. Furthermore, most future retirees will be
covered by social security insurance which now
escalates at a rate more nearly commensurate
with increases in the cost of living. The aged in
1990 will include some of the younger members
of the aged population of the 1970’s, plus some
persons who are middle aged in the 1970’s.
The latter differ markedly from the former in
terms of education and lifetime earnings.
Whereas over half the over-65-year-old popula-
tion in 1970 had only an elementary school
education, over half of the population over 50
had at least a high school education.

An increasing percentage of elderly per-
sons living in low-density areas both within and
outside SMSA’s may be expected in the future.
As long as the elderly are not mobility restricted
(over 80 percent of the elderly in 1970 did not
have health-related mobility constraints), many
will remain in the low-density automobile-
dependent areas where they spent their work-
ing years or will migrate into low-density auto-
mobile-dependent areas blessed with natural
amenities such as lakes and mountains. Thus,
lifestyle rather than age will dictate residential
location choice, activity patterns, and travel
demands.

Advances in medicine and safety and in-
creases in longevity will result in more people
living to the age of 80 and beyond. Unlike
persons just past retirement, physiological
changes in very old persons will probably inter-
fere with mobility. If the very old continue to live
in the low-density areas where many of them
were living after retirement, some form of public
transportation will be imperative. Although the
number of their activities and trips is likely to be
curtailed, some tripmaking will be necessary.
Even though they will constitute the primary
users of public transportation, barring a fuel-
shortage-induced diversion from the automo-
bile, small numbers of nondrivers and persons
in one- and zero-car households may also use
public transportation.

Transit Options
The mixture of modes and services that will be
implemented in a nonmetropolitan area will

362

naturally depend on the circumstances and
characteristics of a particular area. The State
may take an active role in planning for these
areas because of the shift in population growth
to nonmetropolitan areas and increased na-
tional attention to problems of rural areas. Fur-
thermore, States are familiar with local prob-
lems including problems of the rural-urban in-
terface and can provide technical assistance.
An indication of State interest is the work under
way as of June 1975 in Pennsylvania, Massa-
chusetts, New York, West Virginia, Tennessee,
North and South Carolina, lowa, and Oregon.

Except for the larger towns of 25,000 to
50,000 population or areas where trip ends are
somewhat concentrated, demand-responsive
rather than fixed-route services are recom-
mended, especially since the majority of poten-
tial riders are elderly and handicapped. Further-
more, demand-responsive systems may be es-
tablished without preconceived estimates of
demand. Although operating costs of flexible-
route buses are approximately 50 percent
higher than fixed routes for the same vehicle
productivity, if demand is less than 100
passengers/square mile/hour, the flexible-
routes provide superior service for the same
total cost.

One way to minimize cost for components
other than labor is to use existing vehicles and
facilities. For example, various kinds of buses
can be used for carrying persons from few or
many origins to one destination. However,
school buses and military vehicles may be un-
comfortable and poorly designed for physically
handicapped and elderly persons. Table XIl.3
presents data on State statutes and regulations
dealing with the use of school buses for
nonschool-related transport. Precedents set in
England and Scandinavia for transporting rural
residents in postal vehicles may provide some
insight into the use of mail delivery trucks.
Probably passenger and mail separation would
be required. The use of public agency vehicles
for persons other than clients may be pro-
scribed by statutes or regulations atany level of
government.

The proliferation of Federal social service
programs (93 as of 1974), which include trans-
portation costs in permitted supportive serv-
ices, has contributed to the inefficiency of rural
transportation. Using 2 percent of authorized or




Table XII1.3
Summary of State Statutes and Regulations on Use
of School Buses for Nonschool Uses as of
September 1974

Status of State Number States

Have statutes explicitly allowing 1"
use of school buses by elderly for
transport

Colorado, Idaho, Indiana, Kansas
lowa, Michigan, Nebraska, New York,
South Dakota, Washington, West
Virginia

Have statutes explicitly allowing 8
more general uses of school buses

in which the elderly could partici-

pate

Leave use decision as local option 13
(either through absence of any State

law or broad interpretation of law)

Kentucky, Maine, Minnesota,
Montana, Nevada, New Mexico,
Oregon, Virginia

Alabama, Alaska, Arizona, Arkansas,
California, Connecticut, Maryland,
New Hampshire, North Dakota,
Tennessee, Utah, Vermont, Wyoming

Prohibit use of school buses for 14
nonschool uses (either through

restrictive statute or narrow

interpretation)

Florida, Georgia, !llinois, Louisiana,
Missouri, Mississippi, North Carolina,
New Jersey, Ohio, Oklshoma,
Pennsylvania, South Carolina,

Texas, Wisconsin

Hawaii, Massachusetts, District of

Columbia, Delaware, Rhode
Island

States primarily served by privately 5'
owned school bus fleet on which
there are some restrictions on
availability of vehicles.

TOTAL 51'

'Includes the District of Columbia.
Source: Telephone survey of the States and the District of Columbia.

appropriated program funds as a rough approx-
imation for transportation expenditures, $540
million would have been available from Federal
social service programs alone in 1974. Be-
cause most programs are aimed at a very
restricted target group, and, therefore, sharing
of vehicles by clients of different categorical
programs is generally precluded, this has led to
both redundancies and exclusions in the trans-
portation services provided.

Low-cost transportation, which may be
less stigmatized and more universally benefi-
cial than social-service-related transportation,
may be obtained by strengthening or formaliz-
ing existing “friends and neighbors” carpool-
ing. Although both free and compensatory ride
services are possibilities, the former may be
easier to implement because for-hire regula-
tions and subsequently higher-than-regular pri-
vate automobile insurance rates are probably
circumvented by voluntary service. Mobility
clubs can be established to match potential
riders with drivers. If dispatching is voluntary,
the cost of a mobility club is minimal—office
rent, phone, and electricity.

In areas where taxicab service exists,
lower fares and more efficient vehicle use may
be produced if ordinances and State laws pro-
hibiting jitney service and shared rides are re-
vised. Communities interested in providing
more comprehensive public transportation than
would result from the above approach may
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establish a combination of taxicab exclusive
ride and demand-responsive services at differ-
ent fares. Past experience with dispatching
demand-activated service and low-demand
densities probably make taxicab operations
better candidates than transit operations for
providing demand-responsive service.

The delivery of commodities or services to
users has had only limited testing. Its effective-
ness seems limited to meeting only a selected
proportion of overall needs.

Federal interest in rural transportation as a
primary function rather than adjunct to social
service programs is indicated in the Federal-Aid
Highway Act of 1973 and Section 4(c) of the
Urban Mass Transit Act of 1974. The first es-
tablished the Rural Highway Public Transporta-
tion Demonstration Program for 2 years begin-
ning in fiscal year 1975. The second provides
$500 million during the period from 1975 to
1980 for planning and program development,
demonstration projects, and capital assistance
in nonurbanized areas.

A System for Emergency Action

It has been demonstrated many times in recent
years that lives can be saved and injuries re-
duced by expeditious treatment of those experi-
encing potentially fatal or crippling attacks of
illness or injury. Expeditious transportation can
be the key to bringing emergency medical care
and patients together in time to save lives.
Larger urban areas are likely to be served well
by local hospitals and ambulances or other
rescue services. However, some rural areas
are remote from hospitals and surface ambu-
lance service may be relatively slow and ex-
pensive.

Today, the combination of resources
needed to provide vastly improved emergency
service nationwide to those who are isolated, in
need, and whose location is known appears to
be available. Earlier in this document, a figure
of $400,000 per life saved was attributed to
other lifesaving proposals. If only 1 rescue
attempt in 100 saved a life, it would be worth
spending up to an average of $4,000 on each
rescue attempt.

It appears there might be substantial gains
from nationwide design and implementation of
a national rescue system. This system would
serve isolated persons needing emergency aid



using netted communications and helicopters
and other expeditious forms of transport.

While many worthwhile programs con-
tinue to improve the overall readiness for re-
sponse to transportation emergencies and pro-
vide transportation for response to other emer-
gencies, there is often a lack of coordination,
standardization, and overall direction. This defi-
ciency can lead to inadequate cross-utilization
of resources in a geographical area, omissions
in coverage, substandard training, and confu-
sion in control and coordination during an
emergency. While such confusion is not inten-
tional or the fault of one individual, it may
indicate symptoms of deficiencies in organiza-
tion, control, and policy direction.

It is envisioned that improved emergency
response could be achieved by a systems ap-
proach to organization, and integration of re-
sources into a cohesive and efficient network of
services available on a nationwide basis.

Such a system could be built on the serv-

ices that already exist and serve some areas.
These include:
e SAR — The National Search and Rescue
Plan, an outgrowth of the air-sea rescue serv-
ices of World War I, is administered through
an interagency committee chaired by the Com-
mandant of the Coast Guard. The military serv-
ices are represented through Department of
Defense membership with the Federal Commu-
nications Commission, Department of Com-
merce, and NASA as participating members.
Other elements of the Department of Transpor-
tation are also represented. The worldwide net-
work is primarily aviation- and maritime-
accident-response-oriented although it also as-
sists local communities in civil search efforts
through mutual support agreements in many
areas.

An ancillary organization has recently
been formed, the National Association of SAR
Coordinators. This organization is essentially a
federation of State SAR coordinators repre-
senting participating States. Its goal might be
stated as coordination, standardization, promo-
tion, and enhancement of the search and res-
cue activities and capabilities of the various
States. Itis a private foundation.

e EMS — Emergency medical services include
the expeditious treatment of emergency medi-
cal problems through improved medical serv-
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ices, transportation, communications, equip-
ment, and training. Although this activity in-
cludes transportation to medical facilities from
residences, a primary emphasis has been re-
sponding to transportation accidents, specifi-
cally highway injuries. The Department of
Health, Education, and Welfare chairs an inter-
agency committee (mandated by Congres-
sional action) containing membership from De-
partment of Transportation as well as members
representing other interested government and
private agencies.
e MAST — Military Assistance to Safety and
Traffic is a joint Department of Transportation-
Department of Defense program under which
specified Army and Air Force helicopter orga-
nizations are made available to local authorities
when possible (as a secondary function) to
assist in emergency air ambulance evacuation
and transportation. This program augments but
does not replace civil ambulance capability in
specified areas of the Nation.
Cities, counties, metropolitan areas, and local
jurisdictions participate in emergency services
and offer many resources such as ambulances,
rescue squads, hospitals, fire rescue organiza-
tions, mountain climbing expertise, security po-
lice organizations, 911-emergency telephone
service, communications networks, etc. These
resources are operated privately as govern-
ment-sponsored volunteer services.

It is recommended that a study be under-
taken to design such a system, basing the
design where practical on existing activities.

SMALL URBAN AND RURAL AREA
FREIGHT

Freight movement in rural and small urban
areas is dominated by the movement of goods
between production/consumption sites and the
long-haul intercity modes. The efficiency of
rural freight movement is a function of the
characteristics of the interstate networks and
their interface with the rural market. This sec-
tion looks at the basic problems associated
with this interface, while the problems and is-
sues of the direct intercity freight modes are
considered elsewhere.

Changes, analogous to the rural demo-
graphic shifts outlined above, are anticipated to
continue to have an effect on the agricultural
and manufacturing sectors of the rural econ-



omy. Basically, these are (a) intensified farm
production and exportation with attendant spe-
cialized and seasonal transportation demands,
and (b) increased rural manufacturing and con-
sequent increased production of high-value
goods.

At the same time, the supply of transporta-
tion services has been affected by the improve-
ments in the rural secondary, primary, and inter-
state highway systems, lessening, but not al-
ways ending, what was once nearly total de-
pendence on an extensive rail branchline net-
work. As an indication of the trend of improve-
ments in road service capacity, surfaced rural
collector road mileage increased from 27 per-
cent to 77 percent of the total mileage in the
period 1962 to 1972.

The resulting decline in use and impor-
tance of many branchlines has led to proposals
to abandon substantial numbers of branch-
lines, with consequent effects on a small but
significant number of branchline-dependent
shippers. The necessary shift to other modes of
freight shipment is not, in most cases, expected
to place a significant physical strain on other
freight modes, or incur economic hardships to
shippers. Nevertheless, strong feelings persist
as to the need to retain segments of the rail
network that are, by some estimates, clearly
inefficient for the services they provide.

The Issue of Rail Abandonment
The decline in rural branchline accessibility is
primarily the result of two factors: (a) neglect
and abandonment of excess underutilized ca-
pacity, a legacy of the historical overbuilding of
the rail system, and (b) changes in rail opera-
tions and specialization in rail car characteris-
tics.

Most of the Nation’s branchline network
was developed when direct service required a
rail link to almost every shipper. Since the early
part of this century when most of the present
network was in place, competitive and more
effective distribution systems have come into
being which can serve local shippers much
better than railroad branchlines. While the via-
bility of branchlines declined, regulatory poli-
cies adopted a viewpoint that, as long as part of
the railroad was profitable, the branchlines
would be kept open if the ‘‘public convenience
and necessity’ require it, as that term has been

355

defined by the Interstate Commerce Commis-
sion.

While rail abandonment has cut the
amount of rail line in the United States from an
historical high of 254,000 miles in 1916 to
200,000 miles in 1974, the pressures for ratio-
nalization of the rail system have intensified in
recent years. As an indication of the magnitude
of excess trackage, the 1976 ConRail
reorganization plan for the Northeast identified
7,371 miles of uneconomic rail line eligible for
abandonment or subsidy in 16 States. (A line is
considered uneconomic if it fails to generate
revenue to cover operating and maintenance
expenses.) This represents 25 percent of the
total mileage subject to consolidation, but this
portion of the system generated only 2.2 per-
cent of the total traffic. It is estimated that each
mile incurs a loss of $4,000 annually.

When the ConRail plan was implemented
in 1976, provisions in the Railroad Reorgani-
zation provided for Federal and State subsidies
to retain light-density lines in service which
were identified as providing an essential ser-
vice. The Federal participation in this subsidy is
scheduled to be eliminated after 5 years. As a
result of this provision, 3,200 miles of otherwise
uneconomic lines are being retained through
subsidy.

The Railroad Revitalization and Regula-
tory Reform Act of 1976 has extended this
policy to the remaining States, subject to State
establishment of a State rail plan. Under this
Act, the Secretary of Transportation is autho-
rized to provide financial assistance to the
States for rail freight assistance programs in
four areas:

e Rail service continuation payments,

e Purchasing an abandoned rail line for possi-
ble use in the future (rail banking),

e Rehabilitating and improving rail lines,

e Providing alternate distribution means if such
means would be less expensive than rail ser-
vice.

The Federal share of the costs of any rail
service assistance program shall be as follows:
(a) 100 percent for the period from July 1,
1976, to June 30, 1977; (b) 90 percent for the
period from July 1, 1977, to June 30, 1978;
(c) 80 percent for the period from July 1, 1978,
to June 30, 1979; and (d) 70 percent for the
period from July 1, 1979, to June 30, 1981. For
the period from July 1, 1979, to June 30, 1981,



the Secretary may make such adjustments in
the percentage level of the Federal share as
may be necessary and appropriate so as not to
exceed the maximum amount of funds autho-
rized.

It is a State responsibility to develop gen-
eral evaluation criteria.

Under this program, approximately 4,200
miles of light-density lines are being reviewed
for subsidy or abandonment in the 33 States
outside the Northeast, and likewise, 1,800
miles owned by solvent lines in the Northeast.
Decisions have not been made as to how much
is to be retained in service through use of
subsidy payments to offset operating losses; an
estimate is approximately one-third to one-half
of the eligible amount. It can be anticipated that
more lines will be abandoned in the future as
more measures of the economics of rail-
road/shipper profit maximization become avail-
able and the responsibility for subsidy pay-
ments is further shifted to the individual States.

The DOT, in an analysis of the potential for
rail abandonment outside of the Northeast, es-
timates a possible excess supply of uneco-
nomic light-density lines of 25,500 miles, 976
segments of an average length of 26 miles (see
table XIIl.4). This may be an overestimate in
that the impact of abandonment on other lines
has not been considered, but the implication is
that approximately 20 percent of the existing
rail lines in the United States are not viable by
economic criteria, and thus are candidates for
abandonment. Such abandonment, however,
must consider future shifts in traffic patterns
such as those resulting from the development
of Western coal.

Table XIll.4
Miles of Uneconomic Light-Density Lines

Percent
1] i

Region Existing | I!ight—Density Light-Density
Miles (1974) Lines? Lines
(miles) (miles) (percent)
South Atlantic 16,688 1,100 6.6
East South Central 14,911 900 6.C
West South Central 25,577 3,600 14.1
West North Central 48,337 13,700 284
Mountain 20,266 3,600 178
Pacific 15,183 2,600 1741
Midwest-Northeast ® 61,184 15,575 25.4
Total 202,146 41,075 20.3

'Association of American Railroads, Yearbook of Railroad Facts,
Washington, D.C.

2From computer analysis.

317-State ConRail region.

The impact of this amount of abandon-
ment is estimated by the DOT to be primarily on
the agricultural sector, with the lumber and
wood products sector moderately affected (see
table XII1.5). If the assumed 25,500 miles in the
31 States outside the Northeast were aban-
doned, estimates are that 4 to 5.5 billion ton-
miles (620,000 rail-car loads) of traffic will be
diverted to other modes, primarily trucking. The
switch to trucking would result in 150 to 300
million additional truck-miles annually, or, com-
pared to the 40 billion truck-miles in the United
States, a less-than-1-percent increase. Fuel
consumption would increase by 0.05 percent
within the trucking industry (an additional 30 to
50 million gallons annually). The operation of
the 25,500 miles of uneconomic light-density
lines causes an annual loss of $150 million;
abandonment would result in an 18-percent
increase in railroad net revenues, at the present
time.

Table XII.5

Estimated Use of Uneconomic Light-Density (ULD)
Lines Outside the Northeast

Rail Shipments
(million tons)

Commodity Percent of
National Regional On ULD Total on
Total Total Lines ' uLo
Agriculture
Wheat 445 40.9 8.8 215
Corn 31.6 18.0 3.0 16.7
Other 46.6 30.7 46 15.0
Fertilizer 173 11.6 1.2 10.3
Coal 288 56.1 5 9

Manufactured 370.3 207.4 3.7 1:8
Products

131 States outside the Northeast.
Source: Federal Railroad Administration.

Changes in rail operations and railcar fleet
characteristics are a major factor affecting rural
light-density rail line viability. The trend in rail
operations is toward specialized high capacity
(e.g., 100-ton hopper) cars and large lot or unit
trains, and many of the light-density branch
lines are not capable of handling this size of car
or train. In the last 15 years, the number of
covered hopper cars has increased 293 per-
cent, while the number of narrow-door boxcars
(the type of car usable for branchline service)
has declined by 50 percent.

While the annual highway needs study of
FHWA indicates the costs of improving a large
amount of rural roads to a level of service
compatible with heavy truck traffic, the cost of
providing alternative routes to uneconomic
light-density lines is a small percentage of this




amount. Although highway maintenance costs
tend to increase with additional truck traffic,
weighed against the cost of upgrading branch
rail lines to 25 mph, the incremental require-
ment for highway costs is slight.

Large-volume shipments (i.e., grain)
would be the type of freight movement most
affected by rail abandonment. To gain the low
cost of large-volume movements, modern cen-
tralized terminals generating multiple carloads
are required. They produce savings for carriers
and shippers compared with scattered loading
points blanketing the branchline network. The
fractionalized nature of scattered sidings along
branchlines will not allow these economies.
The understanding of logistical systems is
reaching the point where alternatives to
branchlines that will benefit both shippers and
carriers are starting to emerge.

Rural Freight Transportation Alternatives
Given that rural transportation problems result
from changes in the rural/intercity freight inter-
face, several alternatives can be offered. The
options are primarily (a) preserving rail service
by improving the viability of uneconomic light-
density lines, or (b) increased use of trucking,
either for direct shipment or transshipment to
other modes. Optimal solutions are likely to be
some combination of these alternatives.

e /mproving the viability of uneconomic lines
through cost reduction — This can be achieved
through curtailment of way maintenance, re-
duction of train crew size, reduction of train
frequency, reduction or elimination of property
taxes, operation of line as a short-line railroad,
and redefinition of line segments. Table XIII.6
summarizes the relative advantages of these
measures.

Table XIII.6
Overview of Specific Cost Reduction Measures to Improve Viability

Action Economic Advantages

Economic Disadvantages Feasibility Considerations

Curtailment of Way
Maintenance

Up to 75 percent reduction in
immediate right-of-way costs

Reduction of Train
Crew Size

15-40 percent reduction in labor
costs; up to $15 million in reduced
deficits annually

Reduction of Train
Frequency

6-20 percent reduction in total
costs; up to $25 million in reduced
deficits annually

Reduction/Elimination
of Property Taxes

10-25 percent reduction in
right-of-way costs

Transfer of Ownership Costs of operation may be restruc-
tured and reduced; possible future

renegotiation of rates by shippers

Operation of Line as
Short-Line Railroad

40-60 percent reduction in labor
costs; service improvements; sub-
stantial cost savings

Redefinition of Line
Segments

Concentrate demands for service;
reduce unprofitable operations

Accident risks, increased rehabili-

No apparent legal restrictions

tation costs later in time or
eventual loss of the operational
capability

Possible displacement of labor

Service reduction to shippers

Possible prohibition by State
law; contrary to current collec-
tive agreements

Labor negotiations likely

consignees; possible displacement
of labor

State funding for local tax replace-
ment may be required

Possible increase in total transit

Possible State constitutional
prohibition against selective
taxation; possible prohibition
of the tax replacement by
State law

ICC approval required

time would increase inventory
costs; possible adverse changes
in equipment availability

Capital amortization; possible
difficulties in arranging favorable

Possible conflicts regarding
reversion of property rights

rate divisions

Some shippers may lose direct

Regulatory approval required

service, increased costs result

e Truck/rail transshipment — Most bulk com-
modities are trucked at least some distance to
rail terminals. Abandoning branchlines would
increase the distance and thus incur additional
marginal trucking costs, which may possibly be
compensated by lower rail costs. For other
shipping with direct access to branchlines,
overall costs would be higher. An additional
cost may be the necessity to upgrade certain
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roads and bridges. This alternative can be eco-
nomically favorable for shipments beyond 400
to 500 miles.

For bulk commaodity shipments (i.e., grain),
truck transshipment can be combined with a
rationalization of subterminals to make effec-
tive use of unit trains or other means of long-
haul movement of freight. The alternative is
often proposed by rail abandonment studies as



a cost-effective alternative to the storage and
shipment needs of grain production.

e Direct trucking — This is the fastest mode of
freight movement and is currently used for most
high-valued shipments. Because of the rela-
tively high cost for transporting bulk commodi-
ties, little diversion may be expected from long-
haul, low-value commodities.

e Trailer on Flat Car/Container on Flat Car
(TOFC/COFC) — The primary advantage of
containers is reduced handling, thus less dam-
age and loss of the contents. This mode is
economically appropriate for medium- and
high-valued shipments of over 400 miles, but its
usefulness is limited by the need for loading
facilities, low backhaul potential, high invest-
ment costs, and for local loading of agricultural
commodities, loss of quality control (e.g., drying
of grain). For bulk quantities, unit train opera-
tions may prove to be a better alternative.
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o Truck/barge — Barge movement of bulk
freight can be cheaper than rail, depending on
the availability and directness of waterways.
Combined with truck transshipment of less than
300 miles, this can be economically competi-
tive to rail shipment. Its attractiveness could be
enhanced by the increased use of barges suit-
able for direct loading on oceangoing ships,
such as LASH and SEABEE.

e Relocation of firms — As borne out in several
retrospective studies on the effects of rail aban-
donment, a common consequence is reloca-
tion of firms to a surviving shipping point. This
move is often combined with a redefinition of
firm functions. The amount of relocation, on an
aggregate scale, is difficult to estimate as each
case depends on the particular situation.



