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INTRODUCTION

In chapter |l, projections were provided for the
1990 demand for passenger and freight serv-
ices. In each case, the forecasts represent the
best estimates available, but they are still only
estimates. Nevertheless, it is apparent that
even if the forecast of 49-percent increase in
overall passenger-miles and 69-percent in-
crease in overall ton-miles is in error either way
by 10 percent, the changes in the next 15 years
will be substantial.

From the planning perspective, this must
be viewed in terms of both problems to be
solved and opportunities to be promoted. The
problems appear in the form of preventing in-
stances of undercapacity, which might stand in
the way of the Nation’s full development, or
minimizing instances of overcapacity, which
might represent poor use of our national re-
sources. The opportunities appear in the form
of action on issues in such a way as to achieve
greater national productivity and efficiency and
better performance of the national transporta-
tion system. In recognizing how vital the proper
resolution of these matters is to our economy,
however, it is also important to assure that in
consonance with the policy principles cited in
chapter Il under “Freight,”” such problems are
resolved and such opportunities are met by
action from the private sector, working through
free market forces to the maximum extent
possible.

This desire mandates the striking of a
delicate balance between Government and the
private sector. In 1976, a number of issues
stand before the Nation: their resolution will
influence considerably the way in which our
system will respond to this increased demand,
and the efficiency with which it will perform in
1990. They include such items as user charges
for the waterways and general aviation; railroad
revitalization; regulatory reform in air and motor
carriers, international aviation; truck sizes and
weights; Amtrak; development of the western
coal fields, and domestic use of Alaskan North
Slope oil and gas. Most of these have strong
transmodal implications, and the Federal action
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eventually adopted in each case will invariably
tend to benefit one mode at the expense of
competing modes.

In order to frame these issues properly, it
is vital to recognize that all transportation com-
ponents constitute an interrelated system, and
we are interested in improving the operation of
that system as a system, rather than as an
assemblage of parts. In order to enlarge upon
this system’s portrayal, however, and increase
our level of understanding, we must differenti-
ate between local and interregional movement;
among modes; and between passenger and
cargo. The relative magnitudes of the Nation's
transportation modes appear in figure C.1.

Part C introduces these analytical separa-
tions. The discussion of freight and passenger
movement is shared by this part (concerned
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with interstate aspects), part D (intrastate,
local, and urban movement), and part E (the
international aspects of our transportation
system). It will also become necessary with
chapters VI through X to differentiate along
modal lines, considering each in order of size of
national expenditure: highway, rail, air, water,
and pipeline. This will follow chapter V, a gen-
eral analysis of intermodal issues. Within each
modal section, references to passengers and
freight will be separated as necessary for
clarity.

These structural differences have been
adopted as useful, but the rich variety and many
human values of transportation preclude their
being especially stringent. For example, the
physical distinction between interstate trans-
portation treated here, State and local trans-
portation treated in part D, and international
transportation treated in part E is often one of
degree rather than kind. In general, interstate
and international transportation are assumed to
be long haul, while State and local transporta-
tion are thought of as short haul. However,
even this simplistic classification suffers limita-
tions: The trip between Detroit, Michigan, and
Windsor, Ontario, is a short daily-commute,
international trip for many workers in the auto
industry; travel from Chicago, lllinois, to Gary,
Indiana, is a local, interstate trip; while the trip
from San Diego to Eureka, California, is an 820-
mile intrastate trip. In addition, a few standard
metropolitan statistical areas (SMSA’s) involve
such large counties (e.g., Tucson, Arizona, or
San Bernardino, California) that a “local” trip
there could not be contained within several
Eastern States.

The decision about which movements are
treated in part C (“Interstate””) as opposed to
those treated in part D (“Intrastate, Local, and
Urban”) is thus necessarily somewhat arbitrary.
For the passenger system, interstate transpor-
tation will include:

e Automobile trips in excess of 30 miles one
way or requiring overnight stay,

e Recreational and off-the-road vehicles,

e Allintercity bus trips,

e All passenger rail except commuter lines,
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e All domestic aviation including recreational
flying,

e All domestic passenger water transportation
including recreational boating.

For the freight system, it will include:

e Intercity trucking movements under Inter-
state Commerce Commission (ICC) regulation
or any movements beyond 100 miles one way
or not completed in the same day;

e Highway facilities of the Interstate System
and those directly under Federal jurisdiction. In
addition, the discussion will include some as-
pects of those State highways used extensively
for interstate or long-haul traffic.

e Allrail freight,

e All domestic air freight,

e All domestic waterborne freight,

e All pipelines except water, sewer, local gas
distribution, and short intraindustry lines.

In the material that precedes this part,
passenger transportation and freight transpor-
tation were dealt with as separate entities.
However, it is essential to bear in mind that
passenger and freight movements largely
share the same route facilities. Highways and
airways are used most heavily for passenger
movements, but both carry significant levels of
freight; rail and waterway now primarily handle
freight, but each has small passenger compo-
nents that were larger in earlier periods. The
joint use of facilities by passenger and freight is
also important, because it provides for the shar-
ing of capital costs; on the other hand, it some-
times creates conflicts that may be detrimental
to either or both components, and might require
a higher cost.

In terms of physical requirements, passen-
gers tend to be fairly homogeneous with regard
to size, weight, needs for temperature control
and ventilation, and tolerance for acceleration,
vibration, and noise. In contrast, freight items
include solids, liquids, and gases; they may be
fragile manufactured goods, perishable agricul-
tural products, inert bulk mineral products, or
active, dangerous chemicals. Passengers tend
to act on their own behalf and are self-
motivated. In contrast, freight, whose value
may vary from a few dollars per ton to



thousands of dollars per ounce, is completely
passive and requires directive action over every
phase of the movement.

Chapters V through X present a wealth of
detail about each mode. In each modal chapter,
as orientation for the reader, data on the role of
that mode in the overall system are summa-
rized. The magnitude of modal activity will be
provided, using brief statistics on size of na-
tional expenditure, miles of right-of-way, size of
fleet, tonnage and passengers carried, and so
on. This will be facilitated by the use of the tree
diagram to highlight the relative position and
place of the area under discussion in juxtaposi-
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tion with all others. Recognizing that the past is
prologue, an abbreviated history of the devel-
opment of that mode will be provided as neces-
sary to illustrate the projected future.

For each mode, there are selected issues
that will color and constrain its transition into
the future and that provide certain options to
the Nation. Those that are of an intermodal
nature will be discussed first in chapter V,
those that are unimodal will be found in their
respective modal chapters. To the extent they
can be elaborated, each modal discussion will
consider the projected operations for that
mode in 1990.



CHAPTER V

Transmodal Issues

Ideally, the Nation’s transportation system
should combine competition and coordination
in such a way that the modes each provide
those services for which they are best suited,
but compete in a manner to give the consumer
a broad choice of levels and types of service
and to encourage maximum efficiency. As de-
scribed in Chapter I, in “Modal Complemen-
tarity,” today’s system does operate this way,
displaying both substantial intermodal competi-
tion in most markets and a great deal of inter-
modal complementarity in all markets.

In consonance with its objectives of assur-
ing the national well-being, facilitating interstate
commerce, and promoting the efficient utiliza-
tion of each mode, the Federal Government
has assumed a variety of roles. As these roles
became institutionalized, they have, through
time, led to a posture of inconsistent Govern-
ment treatment and preference in regard to the
various modes.

Major differences in Government posture
toward the various modes are to be found in the
maintenance of right-of-way and the presence
of regulation. Rail and pipeline transportation
differs from water, truck, and air in that the
railroads and the pipelines own their line facili-
ties, pay for the cost of constructing and main-
taining them, and, in some cases, pay property
taxes on these fixed assets, as do other private
enterprises. In contrast, the waterways, the
highways, and the airways are publicly owned.
For those carriers in the latter group, this me-
ans that the rights-of-way are for use by all
comers, each competes by performing services
over common routes, and the very high fixed
right-of-way costs, even when covered by user
charges, have essentially been converted to
variable costs.

The degree to which costs of these public
rights-of-way are recovered by the Federal
Government also differs among the modes.
The Federal Government pays the cost out of
general revenues of improving and maintaining
waterways that may not be navigable in their
natural state. Those who ship via the water-
ways pay nothing for their allocated share of its
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costs. In contrast, those who ship by truck pay
in large part for the costs of highway construc-
tion and maintenance through user charges, in
the form of taxes on motor fuel and tires, and
through licensing fees. These costs are shared
with the private automobile and commercial
bus users who also pay user charges. In addi-
tion, most payments are on a pay as; and if
used, basis. Commercial air carriers, both pas-
senger and freight, similarly help pay for airway
and airport costs.

The differences cited thus far are compli-
cated further by differences in the way the
Government regulates various markets. Using
ton-miles as the indicator of activity, all railroad,
40 percent of truck, and 15 percent of inland
waterway operations are subject to the jurisdic-
tion of the ICC. The preponderance of air
freight, 85 percent of oil pipeline, and all do-
mestic deep sea common carriage operations
(about 5 percent of the total), are regulated by
other agencies. As a result, there exist unregu-
lated competition to service commodity move-
ments in some markets, and restricted compe-
tition in others. Overall, around 60 percent of all
intercity freight ton-miles are subject to eco-
nomic regulation.

In considering the nature of the Nation’s
1990 transportation system, it is important to
remain aware of how dynamically the traffic
shares handled by each mode shift. This is in
response to changing trends in market de-
mand, Government policies, and technological
innovation. This is significant over the years, as
may be seen in table V.1, which shows the
shifts in relative market share over the last half
century for each mode. For these reasons,
those issues that will have particular intermodal
ramifications in the transition to the system of
1990 are treated in this section first, as being of
particular interest and sensitivity.

PASSENGER INTERMODAL ISSUES

The relative share of each mode in competition
for interstate passenger traffic may be seen in
table V.1. Above in “Transportation Today,”
data were provided showing the uneven Fed-



Table V.1

1929-1975 Volume of U.S. Domestic Freight and Passenger Traffic

YEAR
MODE 1929 1939 1944 1949 1959 1969 1974 1975
Billions of Freight Ton-Miles and Percentage of Total
Rail':
Amount 455 339 747 535 582 7742 856 7612
Percent 748 43.1 64.5 47.0 37.5 36.5 35.0 33.5
Trucks:
Amount 20 53 58 127 279 404 495 441
Percent 3.3 6.7 5.0 11.2 18.0 19.1 20.2 19.4
Water*:
Amount 1065 338 220 361 461 528 585 557
Percent 17.4 43.0 19.0 31.7 29.7 249 23.9 245
Qil Pipelines:
Amount 27 56 133 115 227 411 506 510
Percent 44 71 11.5 10.1 14.6 19.4 20.7 22,4
Air:
Amount .003 .01 .07 .20 .80 3.2 3.9 4.0
Percent® — — — — — 0.2 0.2 0.2
Total Ton-Miles 608 786 1,158 1,138 1,550 2,120 2,446 2,273
Billions of Passenger-Miles and Percentage of Total
Private Carrier
Auto:
Amount 175.0 275.4 181.4 409.4 687.4 977.0 1,1434 1,164.0
Percent 79.9 88.6 58.2 85.4 89.9 85.8 85.9 86.1
Air:
Amount — 0.1 - 0.8 21 8.8 11.0 111
Percent — — — 0.2 0.3 0.8 0.8 0.8
Total Private Carrier:
Amount 175.0 275.5 181.4 410.2 689.5 985.8 1,1544  1,175.1
Percent 79.9 88.6 58.2 85.6 90.2 86.6 86.7 86.9
Public Carrier
Air:
Amount — 0.8 2.9 7.8 30.5 1111 135.4 136.9
Percent — 0.3 0.9 1.6 39 9.8 10.1 10.2
Bus:
Amount 6.2 9.5 27.3 24.0 20.4 249 27.6 25.6
Percent 32 3.0 8.8 5.0 2.7 2.2 2.1 1.9
Rail:
Amount 34.0 237 97.7 36.0 22.4 12.3 104 10.0
Percent 15.5 7.6 31.4 7.5 2.9 1.1 0.8 0.7
Water:
Amount 3.3 1.5 2.2 1.4 2.0 3.8 4.0 40
Percent 1.4 0.5 0.7 0.3 0.3 0.3 0.3 0.3
Total Public Carrier:
Amount 44.1 35.5 130.1 69.2 75.3 152.1 177.4 176.6
Percent 20.1 114 41.8 144 9.8 13.4 133 13.1
Total Passenger-
Miles 219.1 311.0 3115 479.4 764.8 1,137.9 1,331.8 1,351.7

'Railroads of all classes, including electric. *Excludes ton-miles of mail and express for 1969 and later. *Preliminary estimate. *Includes Great Lakes, Inland
waterways, and domestic ocean trade. SExcludes ton-miles of domestic ocean trade. ¢Less than one-tenth of 1 percent of all years before 1969. 'A dash
indicates less than 1 million passenger-miles and less than one-tenth of 1 percent.

Source: Derived from data in Transportation Facts and Trends, 1975, Transportation Association of American and Yearbook of Railroad Facts, 1976,

Association of American Railroads.
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eral aid to the competing passenger modes.
The comparative significance of these subsid-
ies may be seen by the following tabulation,
which shows the approximate average out-of-
pocket percentage increases in expenditures
that travelers would pay if Federal subsidies
were removed:

Percent Increase

Mode To Travelers
General Aviation .......ccccvivieennenenee, 15
Local Service Air Carrier......c.ccovvvrveerinnnns 15
Trunk Air Carrier .....ccovevvvieiiinneereiresne s 5
Amtrak Rail Passenger Service.......... 29-160
AULO ... e Nil
BUS ..ottt Nil

The figures indicate what proportion of the true
costs of these services has been passed on to
the general taxpayer.

From the point of view of national benefits,
there is little justification for these subsidies out
of general revenues on the basis of improved
speed, safety, emissions, or energy use.
Table V.2 presents rough estimates of the
costs per passenger-mile of each mode, includ-
ing social costs such as safety losses, environ-
mental degradation, and petroleum use, which
are generally not adequately reflected in the
prices paid for service. To facilitate compari-
son, the figures have all been converted to
monetary equivalents and then reduced to an
index with the relative costs of auto travel
scaled at 100.

Comparing bus and rail, it appears that
there is little or no justification for subsidizing
rail service in competition with virtually unsubsi-
dized interstate bus services. In fact, the only
justification one can see is the possible need to
keep a national passenger rail system intact in
the event there becomes a liquid fuel shortage
of a permanent nature. If public policy, after
national debate and discussion, does not ac-
cept the justification then a restructuring of the
Nation’s rail passenger services to make them
come closer to economic viability appears war-
ranted. This could mean dropping passenger
service on the least economic lines, shifting the
resources to markets that hold more promise;
providing different types of services at fares
that more nearly approximate costs; and reduc-
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Table V.2
1975 Relative Costs per Passenger-Mile of Various
Interstate Passenger Services'

2

Item Auto Air Bus Rail
Cost 33.80 55.40 25.70 90.60
87.30,
Speed* 59.80 8.33 59.80 48.00
Safety 3.30 .34 10 18
Emission® 2.40 .70 .65 .60
Energy’ .70 1.50 .75 97
180.62°
TOTAL 100.00 66.27 87.00 140.35°

'The figures shown are sensitive to the load factors and speeds used in
calculation.

20nly air carrier is used since the data did not provide enough detail to
sogre?are intercity air taxi from other types of general aviation, nor does it
contain supplemental air carriers (1 to 2% difference in costs).

3Speed used is 38.2 mph indicated as the average speed in the statistical
abstract.

‘The speed only represents the line-haul speed. Terminal times for the
commercial modes have not been included. They would make the auto-
mobile even more attractive.

B?_peed used is 70 mph.

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

'Energy represents the costs of storing the oner?y by barrel at approxi-
mately $1.25 per barrel as discussed in the performance and measures
section.

ing costs of services that are retained. These
topics are discussed in greater depth in
chapter VI, “Railroads.”

Federal subsidies to general aviation and
local service air carriers, except as a matter of
rural development, similarly do not appear justi-
fiable on the basis of the measures shown. This
is discussed in more detail in Chapter VIII.

Table V.2 is based on 1975 statistics. It is
expected that major improvements in terms of
reduced social costs will be made in auto and
air travel. Regulations already in force should
improve auto safety and reduce emissions and
energy consumption per passenger-mile as
more of the fleet meets the relevant standards.
The introduction of technological improve-
ments already under development may de-
crease aviation emissions and energy con-
sumption. Less improvement percentagewise
is expected in bus and rail nonmarket cost
factors.

WATERWAY USER CHARGES

In the early stage of rail development, the
Federal Government provided land grants, spe-
cial loans, and tax benefits to the railroads.
These served legitimate national interests such
as permitting the West to develop more rapidly,
promoting industrial development through in-
creased economies of scale, and enlarging the
market for agricultural, mining, and forestry
products. In addition, the Federal Government



received reduced rates for shipments of mail,
military troops, and Government property from
the land-grant railroads for many years, the
value of which may have exceeded the value of
the land grants. These early subsidies no
longer contribute to rail operation and mainte-
nance costs, nor eliminate the need for a return
on capital for the railroad industry.

The steamboat proved unable to compete
effectively with railroads. By 1880, our internal
waterborne freight operations, preeminent in
the early phases of our Nation’s freight move-
ment, had almost disappeared from the com-
mercial transportation scene. By the first dec-
ade of the 20th century, however, a serious
movement to spur water development had be-
gun, embracing water resource development
projects for such diverse purposes as conserv-
ation, irrigation, recreation, power develop-
ment, flood control, and many others. As only
one of many benefits, the added cost of improv-
ing navigation was viewed as incremental to the
other purposes. Since these projects are paid
for by the Federal Government, many commu-
nities and regions actively promoted them for
their areas.

National railroad mileage reached its peak
in 1916 at 254,000 miles. It was widely as-
sumed at that time that the development of
commercial navigation on the inland waterways
would serve to restrain increases in rail freight
rates and help solve seasonal rail traffic con-
gestion. These assumptions gained particular
credibility after the outbreak of World War |, a
period during which there were significant in-
creases in rail freight rates and in rail conges-
tion. The Federal Government at that point
began operating a barge service on the Missis-
sippi, lllinois, Missouri, and Warrior Rivers,
thereby initiating the revival of inland water
transportation as a competitor to rail. This oper-
ation continued for many years and was sold to
private interestsin 1953.

At the same time the Federal Government
was initiating its barge operation, the motor
truck and oil pipelines also began to compete
for freight. Truck registrations increased from
approximately 150,000 in 1915 to 1.1 million in
1920, 2.5 million in 1925, and 3.5 million in
1930. Thus, what had been almost a monopoly
by the railroads in the movement of freight from
the period of the War Between the States to
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World War | was subsequently being simulta-
neously subjected to increased competition
from water, motor carriers, and pipelines.

Since 1824, when the Corps of Engineers
embarked upon its civil works mission, through
fiscal year 1975, slightly over $9 billion had
been expended for navigational improvements.
The vast majority of these expenditures have
occurred in the period since 1920. About 55.5
percent of the total $9 billion has been spent for
inland and intracoastal waterways, 37.0 per-
cent for coastal channels, and 7.5 percent for
the Great Lakes system. New construction has
accounted for 63 percent of these costs, while
operations and maintenance have accounted
for 37 percent. In addition to this, the U.S.
Coast Guard expends at least several hundred
million dollars each year in promoting safety
and providing pollution control and navigational
aids for our inland waterways.

With the exception of the St. Lawrence
Seaway and the Panama Canal, virtually no
tolls are now collected by which the beneficiar-
ies pay for these services. Instead, the U.S.
general taxpayer is bearing these costs which,
for fiscal year 1974, were estimated at over
$700 million for the U.S. inland, Great Lakes,
and coastal waters. One of the arguments of-
fered in favor of Federal waterway develop-
ment has been that it results in cheaper cost of
water carriage compared to rail, and that lower
costs to produce a given level of transportation
service are to be preferred. For those water-
ways that are true gifts of nature and require
limited investment and maintenance, the
cheaper-cost contention may be generally va-
lid. However, when there are relatively large
construction and/or maintenance costs asso-
ciated with developing and maintaining a water-
way, the total cost of water transportation to
society may actually be higher in certain areas
than rail transportation despite the cheaper
water rates.

For example, because the users of water
transportation do not pay the full costs of oper-
ating that system, use of that mode may exceed
what would be justified on a purely economic
basis. Thus, in order to avail themselves of
artificially low-cost, line-haul transportation,
shippers of a commodity (e.g., grain) may ac-
cept greater auxiliary distribution costs (extra
handling, trucking costs to a river terminal,



etc.), which are a significant fraction of total
transportation costs. In terms of total resource
costs to society (public and private) the chosen
distribution pattern may be more expensive,
even though each private shipper is properly
responding to his own private costs. This
choice has further impacts on private economic
activity, such as investment in transportation
equipment, terminals, and even production,
which divert the economy from its optimal path.

In addition to distortions of this type, the
modal choice decisions may also impact the
financial viability of water-competitive modes in
such a way as to cause a deterioration in the
price and quality of service enjoyed by other
traffic. Because water transportation does not
pay its full cost, it can charge artificially low
rates which are clearly beyond the results of
any inherent operating advantage. On the other
hand, because rail maintains its own right-of-
way and has a higher proportion of fixed costs
to variable cost than water, any attempt by
railroads to meet the low water rates on water-
competitive commaodities requires that higher
rates be applied on other commodities carried
by rail.

Thus, whatever benefits may be pointed to
in the form of apparently lower prices to some
waterways and some rail users, they do not
reflect the true costs to consumers or the tax-
payers. The subsidies to the waterways, there-
fore, result in a less efficient allocation of na-
tional resources and a higher cost transporta-
tion system, because the allocation of traffic
between the competing modes is not based on
real cost. Three possible solutions to this prob-
lem are a decrease in subsidized services,
giving an equal subsidy to competing modes, or
the imposition of user charges, whereby the
waterway carriers would pay the legitimate
costs of providing their right-of-way.

The decision as to which of the three
alternatives is preferable should be based on
the benefits and costs to the Nation as well as
considerations of equity between modes, re-
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gions, direct users, and taxpayers in general. If
the latter solution—recovery of Federal expen-
diture—is adopted as national policy, the de-
sign of the user-charge scheme still remains an
important issue. Should charges reflect the
costs of the particular waterways on which
each cargo movement occurs, or should a
systemwide toll level be adopted under which
the least costly waterway subsidizes the most
costly? How should new construction costs be
amortized so as not to knock out a new water-
way before developing its market? Do some
alternatives with respect to the timing of imple-
mentation make better sense for an orderly
policy transition?

Charging on a segment-by-segment basis
would appear to be most compatible with the
economic arguments presented above. In addi-
tion, it would tend to encourage efficiency in
Federal investments for navigation, since users
promoting each potential investment would
know that they would be required to pay their
cost, or stand the test of the marketplace. The
charges could be levied through such mecha-
nisms as a lockage fee or as a segment ton-
nage tax upon cargo being carried over a spe-
cific waterway segment, or a combination of
both.

Those who resist segment charges point
out that such a collection system would be very
unwieldy. They also suggest that the Nation’s
navigable waterways should be recognized as
a system rather than as a number of separate
segments.

Under a systemwide scheme, it is argued,
it would be possible to collect user charges
through a fuel tax. This would be less expensive
to collect and more politically acceptable.’ The
major disadvantage of a fuel tax is that the
more efficient parts of the system (i.e., low
Federal cost relative to ton-miles of traffic)
would subsidize the less efficient parts of the
system. For example, the Missouri, Arkansas,
and Kentucky Rivers received 18.9 percent of
Federal operations and maintenance expendi-

'There may also be a problem in that ships in U.S.
foreign trade would have the opportunity to avoid the tax
by bunkering bonded fuels or fueling in foreign ports. It has
been proposed that tonnage duties now in existence (one
of the Nation’s earliest cost-sharing arrangements)
should be considered a user charge in lieu of an uncollect-
able fuel tax on vessels in foreign trade.



Whatever course is chosen, there should
be no attempt to recapture expenditures, capi-
tal or operations, that were made prior to the
time Congress authorizes the change in public
policy. Further, any change should be accom-
plished gradually. The water carriage industry
developed on the basis of low cost and on the
assumption that there would be no user
charges. The transition into full cost recovery
should be managed in such a way that it does
not force into premature obsolescence the
large number of capital investments made by
industry along the waterways on the basis of
very low costs for water transportation, nor
unduly impair the economic health of the water
carrier industry, which presently accounts for
over 11 percent of the Nation’s ton-miles and
16 percent of the total tonnage of intercity
freight. Waterway-user charges should be
phased in in small increments, observing the
impacts on the health of the industry after each
increment.

As noted earlier, improving navigation is
only one of a number of benefits of some water
resource development projects. Without addi-
tional data and analysis, the proportion of total
costs of these projects that should be allocated
to the commercial users of the waterway can-
not be determined.

Recognizing that these uncertainties con-
cerning the implementation of waterway-user
charges exist, it is nevertheless possible to
scale the problem by examining the severest
case. !f the entire $700 million subsidy were to
be allocated to the 557 billion ton-miles moved
in 1975, the average cost increase nationwide
would be 0.126 cents per ton-mile. The impacts
of this increase would vary by toll type. To
recover all of the operations, maintenance, and
repair outlays for the Mississippi River system,
including the Gulf Intracoastal Waterway, a uni-
form fuel tax would add costs of 0.08 cents, or
eight-tenths of a mill per ton-mile. Although it
varies by commodity and movement, this would
appear to cause a 5- to 15-percent increase
over existing barge rates. Under a segment-toll
basis, on the other hand, to recover the costs of
new construction might increase the rates by
30 to 50 percent.

While it would be of interest to speculate
what such increases might imply in the sense of
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diversion of traffic to the railroads, there are two
reasons why this should not be done on the
basis of such aggregate input. First, there are
substantial differences in transportation costs
per ton-mile, depending upon the commodity,
region, and season. In addition, depending
upon what user-charge mechanism is eventu-
ally established, there also may be substantial
differences in the allocations of cost, by region
and by tonnage.

It is also difficult to anticipate what the
reaction of the competing railroads will be. The
railroad industry, which also is eligible to re-
ceive substantial Federal financial support un-
der the Railroad Revitalization and Regulatory
Reform (RRRR) Act of 1976, is discussed in
chapter VII. It may be assumed that upon im-
position of waterway-user charges, the compet-
ing railroads will adjust their tariffs in order to
achieve that combination of new volume and
higher contribution that will maximize their own
overall profitability and thus reduce their need
for federally guaranteed loans. Thus, the
railroad’s competitive reaction to waterway-
user charges may not be so much a matter of
diverting water traffic as a changing of rail
tariffs. This also will vary region by region and
commodity by commodity.

In light of the above, it is difficult to deter-
mine the extent, if any, to which the subsidy to
the water carriers led to the decline of the
railroads in the context of the many other rail-
road problems. One of the Nation’s most suc-
cessful railroads serves routes that involve di-
rect head-to-head competition with water trans-
portation, including connections between cities
such as Chicago, St. Louis, Memphis, New
Orleans, Omaha, Kansas City, Tulsa, and Gal-
veston. Further, water competition is compara-
tively limited in the 17-State northeast-midwest
quadrant of the Nation, where the viability of the
railroads reached acute proportions with the
bankruptcy of 8 railroads carrying roughly 45
percent of the region’s ton-mile freight volume.

A rudimentary means has been developed
for estimating how much diversion would take
place, if any, and on what routes. This analytical
mechanism has not yet been fully refined, but
several tentative estimates have been made
using different domestic water transportation
user charge alternatives. The estimates of the



1990 impact of waterway user charges incorpo-
rated in the estimates shown earlier in table
1.2 were based on a 1.4 mill per ton-mile
ubiquitous charge. The revenue from such a
charge is estimated to be sufficient to cover all
the forecast Federal domestic-marine expendi-
tures. In the analysis the tariffs of the compet-
ing modes were held constant.

The results indicate that if all the other
interstate transportation policies considered in
this document, except for waterway user
charges were implemented, the following
would be the outcome in 1990. Rail revenues
would be lower by $33 million per year; truck
revenues would be lower by $11 million; and
pipeline revenues would be lower by almost
$15 million. The domestic marine industry
would earn about $21 million more in revenues
but the U.S. taxpayer would have to pay ap-
proximately $1 billion more in taxes. In sum-
mary, other modes would lose $60 million, and
the taxpayers more than a billion dollars annu-
ally to benefit the marine industry by $21 mil-
lion. However, those who continued to ship by
water would have to pick up the bill. Though
these dollar values are large, they are small
relative to the total revenues of each of the
modes involved. The largest percentage would
mean a change of less than 1 percent in
domestic-marine industry revenues.

Considerable public debate and a far more
detailed study of these impacts may be ex-
pected before the final determination of this
issue. What is clear, however, is that (a) to the
degree that user charges are imposed, water-
way improvements and maintenance would
properly be paid for by those who receive the
benefits and (b) the financial health of the
competing railroads may be improved, thereby
perhaps reducing the need for additional future
Federal financial support. The general taxpayer
thus is likely to benefit in two ways.

Users of domestic marine transportation
should support such user charges, otherwise it
will become increasingly hard for the Con-
gress to vote appropriations for domestic
marine developments over the arguments of
the competing modes, such as rail, pipelines,
and motor carriers.

The situation with respect to waterway
user charges and pipelines is somewhat analo-
gous to that of the railroads. However, marine
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transport and pipeline competition is largely
limited to the movement of petroleum and pe-
troleum products. Furthermore, pipelines are
almost totally unsubsidized by the Federal
Government.

TRAILER-ON-FLAT-CAR MOVEMENT

From the long-range planning perspective, the
national freight system will more closely ap-
proach its maximum potential when the inher-
ent line-haul efficiencies of the railroads are
combined with the inherent collection and dis-
tribution potentials of truck and the bulk-cargo
carrying capacity of the waterways. The shifting
to rail of some portion of the freight now moving
by highways also represents a possible solution
to both increasingly crowded highways and the
underutilization of the national rail system.

This suggests an integrated system of
freight transportation in which both railroad
companies and motor carriers are partners,
each performing that part of the total transpor-
tation function for which it is best suited, cou-
pled with their sharing in the rewards that such
a system would generate. In such a system,
motor carriers would perform pickup and deliv-
ery services and short-haul intercity move-
ments. The railroad would be responsible for
the line-haul portion of long-distance move-
ments. In popular terms, this has been charac-
terized as the rail mode serving as the whole-
saler and the trucking mode serving as the
retailer. Intermodal terminals could be operated
by the railroads alone, or jointly with the motor
carriers, or by a third party.

Since the present concept of intermodal
service began in the midfifties, this service has
never reached its full fruition; both engineering
and institutional explanations have been at-
tempted. The development of intermodal termi-
nals, transfer-handling equipment, and rolling-
stock has been, at best, intermittent and spo-
radic.

Findings from the National Intermoaal
Network Feasibility Study suggest that the
present practices typical of trailer-on-flat-car
(TOFC) and container-on-flat-car (COFC) oper-
ations often are more expensive than highway
costs, and are, in the long run, not likely to
succeed to improve the present relative market
position of railroads in carrying goods suitable
for containerization. With few exceptions, most



“piggyback” terminals are congested and
costly to operate, subject to labor costs and
with few mechanized transfer systems. Most
intermodel flatcars operate in a nationwide
pool; this means they must handle a variety of
trailers and containers and also be capable
(structurally) of moving as part of convention-
al freight trains. Many TOFC terminals are still
of the “circus-style” drive-on type, which the
cars must accommodate, as well as the more
modern lift-on/lift-off type. Today’s equipment
designs make no promise of keeping air drag
ataminimum although this one factor aloneis
believed to be significant in determining total
train air resistance, even at relatively low
speeds.

Ironically, the revolution of marine-truck
(including both roll-on/roll-off and contain-
er/chassis) containerization, as exemplified by
the sea-land service, received its impetus from
the early rail-truck movement. It demonstrates
how responsive to shippers’ needs a well-
designed and executed system based on
marine-truck containerization can be; it reduces
transfer handling costs, reduces loss and dam-
age costs for the carriers involved, improves
process control, significantly reduces packag-
ing costs for the shipper, and permits the reduc-
tion of vessel turnaround time from 3-4 days to
12-24 hours, thereby increasing the utilization
of high-cost, line-haul equipment.

One explanation of why rail-truck intermo-
dalism has not displayed growth comparable to
that of marine-truck is because of the very
nature of the two land modes of transport: They
compete for the same market. There is no real
alternative in the case of maritime transport
except perhaps the intracoastal competition
with the railroads.

Moreover, only 10 percent of rail intermo-
dal container traffic involves international ship-
ments; therefore, maritime containerization has
not had an appreciable effect upon the growth
of aland-based container system.

The limited growth of both TOFC and
COFC service has also been attributed to poor
operating practices, rate schedules, billing
practices, and to some extent, competition
among the railroads themselves. Conse-
quently, facilities and equipment investments
have suffered in this somewhat uncertain envi-
ronment. More fundamental reasons, perhaps,
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for why the latent promise of such services has
never been realized are that the rail flatcars
themselves are often as heavy, if not heavier,
than the trailer loads they carry (thereby raising
questions of energy efficiency), and that the
circuitry and yard delays resulting from present
railroad operating practices tend to offset what-
ever commercial time and cost advantages
were expected to result from such integrated
service.

With regard to the prospects for the future,
it is believed that very large volumes of traffic,
which might be handled more efficiently by a
highway-rail-highway intermodal operation,
move today solely by highway even though they
entail higher labor costs per unit of payload,
higher fuel consumption, higher highway main-
tenance costs as truck axle weights increase,
delays due to highway congestion, and poorer
relative safety. The differences in costs for
TOFC/COFC versus the competing services
are substantial.

The findings from the National Intermodal
Network Feasibility Study suggest that solid
“unit” trains for TOFC/COFC traffic exclusively
could operate profitably, given sufficient vol-
ume to justify operation independent of
“mixed” freight trains. The circumstances that
would encourage higher levels of highway-rail-
highway movement are believed to include
(a) shorter terminal-to-terminal running times;
(b) more frequent service; (c) lighter weight
line-haul equipment; (d) consolidated termi-
nals; (e) more adequate management informa-
tion and operating control systems; and
(f) faster, more efficient modal transfer de-
vices.

These are believed realizable only with a
sufficient level of traffic to justify the investment
and the more costly level of service required.
The Department of Transportation is now initia-
ting a demonstration project that will test, over
3 years, the viability of such service in heavy
freight corridors using high-speed trains dedi-
cated solely to TOFC service.

TRUCK SIZE AND WEIGHT

For more than a decade, twin 40-foot
truck/trailer combinations have operated
safely and efficiently on some toll road seg-
ments of the Interstate Highway System. A
major improvement in the efficiency of motor



carrier movement on the Interstate Highway
network can be realized through modification of
truck size limits without modification to existing
axle load limits. Allowing multiple-trailer trucks
such as those operating today (e.g., twin 40-
foot trailers and triple 27-foot trailers), using
specially qualified drivers, would at literally no
added expense decrease truck operating
costs, traffic congestion, emissions, and en-
ergy consumption, while maintaining or improv-
ing safety. Allowing such increased sizes to
operate on the interstate highways could possi-
bly result in up to 30 percent increased trucking
efficiencies for those commodities affected. If
axle loadings do not increase, such operations
should be safe and should not cause greatly
accelerated damage to pavements and bridge
structures.

Consideration of such a change would
naturally also depend upon public acceptance
and environmental impacts. The average mo-
torist in 1990, driving a smaller, lighter, more
energy efficient car, is likely to view the larger
and heavier trucks with which he shares the
highway as a greater menace than the present-
day combination. Splash and spray and other
aerodynamic effects of large commercial vehi-
cles have been noted as annoyances, and may
be perceived as a safety problem for private
motorists. The available data, however, from
throughways where such tractor trailer combi-
nations have been operating for many years,
indicates that they have been operated at least
as safely as the conventional models. By han-
dling more cargo in one movement, the acci-
dent rate per ton mile, the energy consumption,
and the quantity of pollutants emitted is lower.
These matters are presented in greater detail in
Chapter VI.

Although these benefits appear to be sub-
stantial, the decision to allow multiple trailer
combinations to operate on the Interstate sys-
tem should not be made on the basis of eco-
nomic efficiency alone. It is also important that
such a move does not unduly impair the
projected growth of the railroads and other
competing freight modes. The possible vulner-
ability of the railroads to price competition is a
matter of major concern, and some analysis
has been undertaken to assess how the
present balances would possibly shift by 1990.
The impacts of changes in truck size were
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examined, employing the same modeling tech-
niques used to investigate rail-waterway com-
petition. For purposes of analysis, it was as-
sumed that half the potential improvement in
truck efficiency would be reflected in actual rate
decreases to shippers: The remainder would go
to profit for carriers, increased taxes to pay for
highways, possible increased labor costs, etc.
The tariffs of competing modes were held con-
stant. If twin 40’s are permitted, the following
might be expected in 1990. The maximum an-
nual diversion (worst case) from the railroads
would be 7 billion ton-miles and $134 million in
revenue. In percentages, these would amount
to only about .5 percent lower ton-mileage and
.6 percent lower revenues. For domestic inter-
state marine transportation only a 0.04 percent
drop in volume and revenue was indicated. In
contrast, air freight showed lower volume and
revenues of more than 4.0 percent, although
the actual volume change was less than 300
million ton-miles. For the trucking industry, the
shift of volume between other modes and truck-
ing involves about 7.7 billion ton-miles a year,
for a change in revenue of nearly $0.7 billion
yearly. The shift of traffic within the trucking
industry requires more detailed analysis. In
chapter Vi, it is estimated that at least 13
percent of intercity truck freight volume might
be amenable to shifts to multiple trailers. If so,
then, at best 86 billion ton-miles a year might
shift in 1990 at a cost saving to shippers of
about $1.3 billion a year.

In summary, use of twin 40-foot trailers on
the interstate highways might result in diverting
revenues of up to $225 million a year from
railroads and air freight to trucks, but it would
result in cost savings to the Nation’s shippers of
up to $800 million a year in 1990.

All of the above figures are nationwide
totals. Thus when one considers only particular
regions or groups of commodities, the percent-
age impacts on ton-mileage or revenues may
be greater or less.

FUTURE ENERGY MOVEMENT

Future Coal Movement Patterns

Movement of coal in 1990 will differ in magni-
tude and pattern from the past and from OB-
ERS projection based on pre-1972 trends. Two
factors are largely responsible for the change:



(a) the general increase in the use of coal by
utilities as they shift away from oil or gas-fire
boilers, and (b) the greater use of low-sulfur
western coal as utilities move to comply with
emission requirements under the Clean Air Act.
The eventual market demand for western coal
is not yet clear, and will vary depending upon
which method of controlling the emissions [the
supplemental control system (SCS) or the flue
gas desulfurization (FGD) controls] is eventu-
ally mandated for utility companies.

Table V.3 compares the 1990 OBERS
projection with the same-year forecast by the
FEA.? Because the shift from oil or gas to coal is
occurring both under market pressures as oil
and gas prices rise and under pressure from the
Government by the Federal Energy Agency
(FEA), every area shows an increased demand
for coal. The demand areas (census regions
and coal supply regions used by the FEA)are
shown in figures V.1 and V.2. For the Nation
as a whole, the FEA coal-demand forecast is
more than half a billion tons a year higher than
the OBERS projection for 1990 and more than
twice the 1975 consumption.

Coal transportation requirements, how-
ever, will increase even more rapidly than the
rate of coal tonnage consumption. Although
low-sulfur Appalachian coal is available and
usable for markets in the Southeast, the
changes in shipping patterns emphasize the
lower sulfur western coal and longer shipping
distances. Coal production in the western part
of the northern Great Plains region will increase
tenfold over its 1975 level, while the FEA ex-
pectation is that production of the northern
Appalachian region will remain nearly constant.
Low-heating-value gulf lignite not previously
exploited will serve nearby Texas utilities.

The coal movement pattern will be deter-
mined by a number of considerations, several
of which are matters of governmental policy: In
general, much eastern coal has high heating
value, high sulfur content (3 percent to 4
percent), and a high price at the mine. Western
coal tends to possess lower heating value, low
sulfur content (0.4 percent), and because it is

*1976 National Energy Outlook, Federal Energy Ad-
ministration, FEA-N-75/7.3, Feb. 1976. This reference
postulates several scenarios; the values used here are for
the “reference” case.
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amenable to large-volume surface mining, low
in mine price. However, since nearly three-
quarters of the 1990 coal demand will be east
of the Mississippi, total shipping and costs favor
the use of eastern coal. If there were not
requirements for limiting sulfur emissions, the
future coal-use pattern would clearly continue
to emphasize Appalachian coal.

Given the Environmental Protection Agen-
cy (EPA) restrictions on sulfur emissions and
the FEA requirement to use coal, each utility
company must examine several tradeoffs:

e It may buy western low-sulfur coal at a high
shipping cost. For Montana coal delivered to
the east coast, more than three-quarters of the
delivered price is transportation cost.

e It may buy eastern high-sulfur coal and install
the FGD system based on the stack scrubbers
to clean up the emissions. Many utilities pres-
ently complain that stack scrubbers are unrelia-
ble, create their own solid waste disposal prob-
lem, and are expensive, adding 4 mills per
kilowatt-hour to the operating cost.

e It may buy high-sulfur coal but desulfurize it
before use, either at the mine or at its own
plant—at present no desulfurization process
has been developed for large-scale commer-
cial use although several are in pilot-plant
stage.

An added consideration influencing utili-
ties’ choice depends on the economics of a
regulated utility. Increases in fuel prices includ-
ing transportation are relatively easy to pass
through to electricity rates. Plant modification
to install scrubbers, on the other hand, is a
capital improvement requiring utility commis-
sion action for rate increases.

In view of these considerations and the
expected relative price structure, the FEA ex-
pects utilities in census districts 4 and 5—
between the Mississippi and the Appala-
chians—to opt strongly for western coal. A
major new flow pattern from the northern part
of the Great Plains to the east and south is
expected to develop. This route is served by
the railroads, by the Mississippi/Ohio River
system, the Great Lakes system, and by sev-



‘suonoelosd SHIFGO 8yl eaoqe seedde seinbiy y3,

£20'8L9 Z€9'G 55581 1888 LE9°EL SOE'V9 z25°0pe 519°091 $01°€0L 99L°Z papuewaq
606°11Z'L | se6'6L | 1LEOEL SLILL ¥80°06 £66'8b1 688°0€1 640°Z5€ 126'812 645°691 zse'9l 1oL
62¢’ 62¢’ exsely 9
sez” sez”
SL0Y SL0% 15amUyLION g
LIE9 w9 €16°G veL
€L9'PL 986°'G £L89°8 15aMYyINog 'y
Lov'LL 669°Z ozy'8 10z 581
$29°SE zeLL 616 8vs’ 8ys° 9681 ySypl sapjo0y ‘6
60122 vL9° 0EEY YES'0L ze0 6€6'9
910°LSb £59'89 18v°09 99°€8 110°2e £06°Z1Z suie|d 1831 YLION-ISIM '8
608'9 zzo voL'9 £20°
8L0°SY 8£0°Sb sule|d 18219 YLIONIsE L
£00° £00°
08502 055°0Z 4N g
Lze'9 oLl vt WLy 61z L90° 810" 100’
£62°01 £62°01 159M-e13UBD) °G
ze9°2LL 6EL'9 6¥Z'9Y SZEVT 888'06 820'9 0£0°
119l 60L'6 LIS LL 166'9 zLT L 1SIMPIN b
800°91 z80° 800° & z68' £19°L
622'LT 612" 189'8 829°C 629°C1 ejyoejeddy usayinog g
v65vZ1 0L 161" LLEse IR 269°09 oLY'e
L6b'9LE 068°L9 09L'€ 16091 8v5°9pl £9L°8E oL’ elyoejeddy [enusy g
8.9'182 vze'es £08'(8 WS'6L gzl
866'861 SY0'TL £08°0y ELv'Ty 918°0€1 90z'91 elyoejeddy usayLioN |
oyoeg | uwmunowy | MRS | BAEEN | enlds L MmN | ees o IoN
potjddng uodx3 6 8 L 9 5 v € z 1 uolBay
Ivi0L Aiddns jeo

uoibey snsua) Aq pueweq

(1e9A/SUOL JO SuoI||IIN)
,uonaaioid SYIFO YHM 1SBI9104 VI 4 JO uosiedwo) yUawarop |eoD 0661
€A 3iqel

123



‘SNOID3H SNSN3D “L'A 3HNOI4

124



'SNOID3H A1ddNS TV0D T°A 3HNOIL

‘v34 HoounQ Abiou3 [BUONHEN 9/6) 89/N0S

aloeIYIUY \

anubi ~ 2

snourwnuqggng ‘

(umoys Jou) exsely ‘Z1L
1SamyloN ||
1SamMyInos Q1L

S0y 6
suilejd 1ealn)
UJBYUON UJIBISaM '8
sule|d 1eain
UJBYUION uialsey ‘£
Ino 9
1S9\ [BIUD G
ISaMpIN v
eiyoejeddy wiayinog ‘g

eiyoejeddy |eJlua) ‘g

eiyoejeddy UIBYUON |

SNOI9D3Y

125



eral proposed coal slurry pipelines. Serious
modal competition for the new traffic may be
expected, although rail and water operators are
now working on ways to provide low-cost ser-
vice via multimodal service.

Several intervening developments could,
however, work against the above pattern:
e Major increases in the mine price of coal
could result from higher wages and fringe bene-
fits for western miners or from a high cost of
compliance with strip mining environmental
protection requirements.
e Changes in utility commission rulings would
either inhibit easy passthrough of transporta-
tion cost or permit easy addition of scrubber
costs.
e Comparison tests between the SCS and
FGD control systems indicate SCS is adequate
to meet EPA clean air standards.
e Changes in EPA restrictions might allow nor-
mal utility operation with higher emission rates
if emergency capability for low-emission opera-
tion exists.

Transportation of Western Coal
Both rail and pipeline operators view the
planned development of low-sulfur, western
coal as a major new market to be served and
have announced their intentions to compete for
it. How the coal will be transported, or in what
proportion its movements will be shared be-
tween coal slurry pipelines, rail or other modes
depends on Federal and local governmental
decisions (granting of national eminent domain
and local water rights to slurry pipelines) and
regulations as well as market considerations.
The final decisions as to how much new invest-
ment in coal moving capacity should occur and
should rest with the private sector except to the
extent there is a conscious public policy that
there are public advantages in keeping a large
part of the increased freight on the railroads.
From a societal perspective, economists
argue that the proper mix of modes is that
which would result in the lowest present value
of future cost to society of hauling the in-
creased coal flows. The safety, emission, and
energy efficiency characteristics of the compet-
ing modes appear to be roughly similar. There-
fore, the decision as to mix appears to depend
primarily on financial considerations. The eval-
uation of the proposed investment of a slurry
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pipeline should be based on the incremental
cost of the additional capacity to each mode.
For rail, this would include, in addition to the
operational costs, all new facilities, equipment,
etc. required to handle the additional capacity,
and for pipelines this would include incremental
costs of investment and operation. If the life-
time cost of the pipeline is significantly lower
than the additional costs of rail over an equiva-
lent time period, then the investment in a pipe-
line will lower the total transportation bill.

One coal slurry system, which has been
proposed for this market, has a capacity of 25
million tons per year. Prospective pipeline de-
velopers estimate that this would entail a capi-
tal cost of $750 million. In contrast, the Burling-
ton Northern Railroad estimates that $1.5
billion spent on track and rolling-stock for unit
trains on existing rail routes would add 150
million tons per year to rail capacity. Capital
charges and amortization comprise about 70
percent of the tariff for a slurry pipeline and 20
to 25 percent of the tariff for a unit train.

Although that proportion of the initial tariff
attributable to capital may be higher for a slurry
pipeline than a unit train, inflation during a 20- to
30-year amortization period could result in a
lower cumulative cost for the pipeline, because
the railroad must replace part of its capital
stock during the period at inflated prices and is
subject to inflation on the 75 percent to 80
percent of its cost that is variable. Where pipe-
line users can average 20 percent of the equity
with 80-percent debt, inflation accounting will
always favor pipelines over other methods of
transportation.

To be economically feasible in competi-
tion with unit trains on existing rail routes, coal
slurry pipelines should be at least 1,000 miles
long with a throughput of at least 10 million tons
per year. Thus, the market at the delivery points
has to be 10 million tons or more from initiation
of service. A market of this size cannot be
created instantaneously, and during its buildup,
coal would have to be delivered by rail and by
barge east of the Mississippi River. Thus, while
the railroads accuse the pipelines of “taking the
cream off the market,” pipeline proponents
argue that pipelines offer competition for the
railroads, which would otherwise have a mo-
nopoly on coal shipments out of western
States.
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One of the questions frequently raised
about slurry pipelines is the need for massive
amounts of water. To move 1 million tons of
coal per year as a 50-percent-weight slurry
requires 737 acre-feet of water (656,000 gal-
lons per day). Western coal regions lack sur-
face water but have large supplies of under-
ground water. Some of this is too saline and too
deep to be pumped for irrigation use, but it can
be pumped for use in a coal-slurry line at a cost
of about 10 cents per ton of coal. The water
used to move coal need not be wasted at the
point of delivery. If the consumer is a power-
plant, recovered water from the slurry can sup-
ply about 12 percent of the powerplant’s total
water requirement.

For the Wyoming-to-Arkansas pipeline
proposed by Energy Transportation Systems,
Inc., an agreement has already been made with
the State of Wyoming to take 15,000 acre-feet
per year from the Madison Formation, subject
to rigorous monitoring of water levels. Under-
ground water is also available at the point of
origin of other proposed pipelines, but has not
yet been committed.

Assuming that the right-of-way problems
can be solved,’ that public policy favors the
development of slurry pipelines to the extent
possible, and that there is coordination with the
railroads in phasing in the service, six pipeline
systems could be in operation out of the west-
ern coal fields by 1990. These are shown in
table X.12. Of the total 157.8 million tons of
coal per year to be moved from the region, they
would move 79.8 million tons through 4,500
miles of pipe. This 71.5 billion ton-miles per
year would require 58,800 acre-feet of water
per year.

From the point of view of other measures
of performance, there appears to be little differ-
ence regarding safety between the two modes.
Coal slurry pipelines are perhaps more environ-
mentally sound, running, for the most part,
silently and invisibly underground. The energy
used by pumping stations is estimated as 200
to 300 Btu per ton-mile, depending on the line
diameter. A further 450 Btu per ton of coal are
used in preparing and de-watering the slurry.

*The proposed Wyoming-to-Arkansas coal slurry pipe-
line must cross railroad property at 51 points along its
route.
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The total energy for a 1,000-mile line is, there-
fore, 650 to 750 Btu per ton-mile. Similarly, the
figure for the railroads is approximately 670 Btu
per ton-mile.

Thework assumes the 1990 western coal
flows forecast by the FEA in its 71976 Energy
Outlook. Considering these flows, four of the
above six slurry pipelines were assumed to go
into operation. While the railroad system as it
exists today would not be able to handle effi-
ciently all the coal traffic predicted for 1990,
improvements such as upgraded signal sys-
tems, double tracking or long passing sidings in
certain areas, and possibly reservation of spe-
cific lines for unit train service only, would
increase the capacity of the industry tremen-
dously. Some of this work has already begun,
and much more is in the planning stage, as is
pointed out in the recent DOT report Rail Trans-
portation Requirements for Coal Movement in
1980.

Alaska Petroleum Flow Patterns

The pattern of 1990 movements of crude oil
and petroleum products will be influenced by
the changes in consumption under price pres-
sure and a variety of conservation programs,
and the switch of utilities away from petroleum
fuel. Likewise, the sources will shift as old
domestic oil fields are depleted, new Alaskan
and offshore fields come into production, and
efforts continue to reduce dependence on im-
ports. Because the present refineries represent
a major investment with considerable remain-
ing service life, the major changes in flow pat-
terns are likely to be in crude oil to refineries
with the flow of products remaining largely as at
present. The new transportation problem thus
entails movements from the new sources to the
present refinery locations.

The trans-Alaskan oil pipeline from Pru-
dhoe Bay to Valdez, on the Gulf of Alaska, is
scheduled for mid-1977 completion. A number
of transportation alternatives are under consid-
eration for further movement of 2 million or
more barrels per day—the expected North
Slope production. Complicating factors regard-
ing the Alaskan oil include:



e The production is greater than the Pacific
region demand or than the west coast refiner-
ies can absorb.
e The major regions of demand are New En-
gland, which is currently dependent largely on
Middle East imports, and the ‘“‘northern tier” of
States currently dependent on imports from
Canada, which are scheduled to phase out.
e Oil pipeline capacity does not now exist to
move Alaskan crude from the west coast
across the Rocky Mountains. However, a solu-
tion involving a combination of unit train haul-
age from the West Coast ports to extant pipe-
lines may be practical until other more eco-
nomic means are implemented.

The transportation possibilities are illus-
trated in figure V.4 and enumerated in table V.4.

As of now, the alternatives are still under
consideration. Important factors include price,
time to become available, environmental im-
pact, security, and reliability. The choice is not
limited to a single alternative, although it is
unlikely that more than one major new pipeline
construction option would be selected.
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Table V.4
Alaskan Oil Transport Cost
(dollars/barrel)

X Minnesota Texas Louisiana New York
Via
a. Trans-province 1.67
pipeline !
b. Northern Tier 1.34
pipeline '
c. Southwest 1.94 1.65
pipeline’ (2)
d. Trans-Guatemala 1.66 1.63 1.82
pipeline !
e. Panama Canal’ 295 2.42 2.61
f. Panama pipeline ' (3) (3) (3)
g. Round the Horn' 2.40 2.39 2.65
h. Northwest .83
Passage ¢
i. Tank Car Unit 3.21
Train "5

'Add pipeline costs Prudhoe Bay to Valdez $2.00 to 2.60 per barrel.
2Cost shown to Midland, Texas, others to Freeport.

3Will be lower than canal but higher than Guatemala pipeline.
‘Add $.25 per barrel for ice breaking but no pipeline costs.

SAdd also tanker costs to Puget Sound from Valdez, $.30.



TRCT e AN

GREENLAND
(DENMARK)

UNITED STATES
(ALASKA)

Newfoundland ’ .

s ‘2 N
W Py \ 0 I'l:gnmlls k)
. j“tq,,/ . + / EEEREA TRV N Y \\'
. 4 )
- oS
o S =
: 2 Pz
Comie
. PN
. D’
A 0
" VENEZUELA
e i
' p CH GUIANA
. COLOMBIA Rl
5. au 8
ECUARDR
BRAZIL
i
Voandes e e e » 3
Vart vt
§ohne
i \ inet
Vi
e
.
; )
oy
n rkar
N S
N , . <o "
:
i ¢ N o
. ]
r” d e n e

FIGURE V.4. ALTERNATIVE ALASKAN OIL TRANSPORT ROUTES.

130



CHAPTER VI

Highways

Nearly nine-tenths of the total interstate
passenger-miles and almost a fifth of the inter-
state freight ton-miles move on the Nation’s
highway system. For discussion, it is useful to
separate the fixed facility—the actual concrete
on the ground—from the modes that share the
use of the facility. As shown in figure VI.1, the
following modes are considered: automobile,
bus, and trucking. However, since the automo-
bile was the subject of chapters Il and 1V, this
Chapter will cover only bus and trucking
modes. The reader must remember that auto-
mobiles are the principal users of the highway
system and that many of the considerations
influencing route locations—such as capacity
required—are based on automobile traffic.

AUTOMOBILE
1975: §58.2 | 1990: §118.5
INTERCITY
BUS
HIGHWAY 1975: 1.0 L1990: $1.5
TRANSPORTATION 5
( : e (NONLOCAL) ——CS
. . NONLOCAL
1975: $107.6 1990: §191.2 TRUCKING
(About half is by
private trucks and
half by for-hire trucks)
1975: $48.4 I 1990: $71.2

HIGHWAYS
(Highway costs are

— .{ covered by user |
charges included in
the above 3 blocks)

|
|
I I INTERSTATE !
|
L

1975: ($9.0) | 1990: ($25.0]
S X T

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

Figure VI.1. Transportation Tree.

THE HIGHWAY-FIXED FACILITY

Background
The highway element of the national transpor-
tation system consists of roughly 3.8 million

miles of public-traveled way ranging from muilti-
lane, limited-access freeways through urban
streets to rural unsurfaced roads. In terms of
route-miles (see fig. VI.2), the roads and high-
ways have increased by 60 percent since 1900
and only roughly 20 percent since the Federal
Aid Highway Act of 1921. In contrast, the an-
nual vehicle-miles, a negligible total at the turn
of the century, have grown tenfold since the
1920’s to more than 1.33 trillion in 1975. A
major factor in highway development has been
the quality and capacity of mileage. From a
network of nonsurfaced ruts—Iless than 2 per-
cent was hard surfaced in 1900 and almost 90
percent had no surfacing at all—the process
has been one of surfacing, widening, grading,
and straightening to improve safety, increase
convenience, and enlarge the capacity of the
system. At times, route straightening has actu-
ally resulted in reduced network mileage as
older, tortuous roads were abandoned in favor
of new more direct routes.

4

w

Millions of Miles
~

ISR S R e (ST L
1900 1910 1920 1930 1940 1950 1960 1970
Year

0 I § N i B S

Source: Highway Statistics, Federa/ Highway Administration.

Figure VI.2. Total Road and Street Mileage,
By Surface Type.

The growth of the modern highway net-
work kept pace with the vehicle technology,
which could yield benefits commensurate with
the costs of system improvement. When the
system was limited by the strength and speed
of the horse, there was little incentive to invest
in hard-surfaced roads outside of major urban
areas. Only when the innovation of mechanical
horsepower multiplied the output of the horse
by several orders of magnitude did it become



worthwhile to make the investment in the high-
way facility. In 1975, the total highway expendi-
tures at Federal, State, and local levels came to
nearly $27 billion per year. The gross product of
that expenditure was 2.3 trillion person-miles of
passenger travel and 0.5 trillion ton-miles of
intercity freight. In 1975, highway freight reven-
ues totaled more than $100 billion, of which
nearly half was intercity movement. Personal
expenditures for transportation in 1975 totaled
more than $110 billion, of which 96 percent
went to highway modes and 92 percent was for
user operated transportation (automobiles,
light trucks, recreation vehicles, motorcycles,
etc.).

Present Classification

The Federal-aid systems provide a national
highway network consisting of nearly 927,000
miles of Federal-aid routes including the Inter-
state System.

As of July 1, 1976, Federal-aid highways
are categorized by a new functional classifica-
tion system (see fig. VI.3) designed to reflect
the current use and importance of the roads.
The new classifications recognize both the
present role of any road in the total network and
the possible continuing changes in that role by
providing for reclassification as needed.

In general, Federal-aid highways are clas-
sified as urban or rural, arterial or collector. The

Urbanized

Popuiation

5,000-24,999 == Small Urban == 25,000-49,999

urban designation depends on the population
density of the area served and has strong
impact on the volume and type of traffic de-
mand. Many Interstate routes in urbanized ar-
eas serve rush-hour commuter traffic and gen-
eral short-haul movement as well as long-haul
intercity and interstate movement.

The designation “arterial” indicates a
highway intended primarily for mobility. “Minor
arterials” and *‘collectors” combine mobility
with access, while “local” roads (not included
in the Federal-aid system) are intended primar-
ily for access and short local trips. The defini-
tion of arterials and collectors differ between
rural and urban areas, with the roads in urban
areas expected to operate at lower speeds and
higher traffic densities. Local rural or urban
roads generally serve every property that abuts
them. While it is possible to travel long dis-
tances over local roads, travel speeds are low
and few people now do so. The “typical” inter-
state trip is assumed to begin on a local road,
move through collectors and minor arterials to
the principal arterials where the major long-haul
portion is accomplished. At the destination, the
process is reversed and the trip ends on a local
road.

Table VI.1 summarizes by State the ex-
pected future performance and capacity of the
highway system. The statewide volume/ca-
pacity ratio used in table VI.1 is the expected

Rural
Population

Principal Collector

Arterial

N

Other
Freeway

Principal
Arterlal

11

Other
Freeway

Minor Arterlal

Interstate Interstate

Other
Principal
Arterlal

Other
Principal
Arterlal

Minor Arterlal

I

Principal
Arterlal

o

Other
Principal
Arterial

Collector Collector

Minor Arterlal

Interstate Minor Major

Figure VI1.3. July 1976,New Federal-Aid System Class Classifications.

132



‘peysew seje}s Aq 9,61 ur peyepdn ‘Apmg uoneuodsuel] [BUOREN /61 8Yl 10§ SBJBWISY BJR}S UO pased,

651 v9'L SC'L 8e'1 S9'L 9t €T 61 2161 Wol4 Ym0
Lt 9L ov'L L'0L8 LEB 6'€2Y'296 $'920'vLL 8'60v'981 L1619y 1'622°9LS 0'596'S0C Z'€82°€0C 1e10) jeuonen
- - - 8089 o} 91z (] L'v9y 0 0 0 weng
- - - o€e [¢] 'L o =74 1] 0 o eowes ued’dwy
901 - - reene 009L'v 199’ 819z'L 9'900'% Z'86v'E (] 0 001y ouang
voL - ov'L 0 gLeL’'e 0 6'60L 0 L1160 1] 2026 eiqunio) 40 1uIsIq
pSL Lo'e 611 0960t [AY:74 5829 6LS 009"t 881 v'L98'1L S’y BuiwoAm
60°L SC'L €0'L £95v'2C 0Ev9’CL 6251°9 roviL'e §GILCL ovL8'8 6£85'E €291 uISuodSIM
z6 [4 [ £'z08's v'159'C 8'986'C SELY 8'80L'E Y'p9z L veore S'ELS ewbaA 1sam
St 6G'L oLt Lese'oz S6LY'9L JA( v YeL'y SgIv's reen's GECEY v'Zso'y uolbuIysem
06 9L L 9'80¢€'¢C szeg've 0992t £692'S 6EVL'6 vSE8'YL L'86L'S gL0L'Y elwibup
86 ST'L 591 L'vE9'E 5'8¢e5 SiveL 0651 0ees' L ov6Z 2198 968 JuoWIAA
86 vl 88’1 L'S8Z'S £8vL'S €1L0'L L6’ L g6l SS6E'C 9¢62'C 9ELOT uein
Lot L6'L ve'L S'ZLS'Ls 1'0LY' 9L £695°S1L 9LL'zL 5181'8¢2 81682y rse8'eL ULsv'e sexaj
9¢'L e S6'L 8'8eL'eC ¥'690'91 6'€2Z'9 ¥'599'€ 6119'CL 6282t 0'E0E'Y 1zrs | 23ss3UUa Y
10t 86'L x4 08L2'9 8'GEY 0'8E5'L £68 0S20'E S98Z ostLLL ov9 e103%eQ ynos
08 651 9L £9v6'91L 589t Lzere 0196 voLy's £069'v 8'€00'S zLE0'e eutjoe) yinog
L 501 050 €T SEvE'L L951°S 0929 [ 7A €'0€S £868'L [%:]) [WeT-4 \Pue|s| apoyy
1 8lLL 6v'L vSL 6'9L5'6€E LOEL'OY 6182°¢CtL 0'56Z'EL €6vLLL 002y'SC L'SYS'6 L5108 elueajAsuuag
L [ZAl 05'L SeL 805G L1 9962t 951y 9'58L 90v8'6 v'898'v S€SS'E 9209’1t u06210
1 08 802 99'L £'996'LL Z'S6E°0L s9LL’'e 9vEE'L S'62e0L 0SEL'S Lo’y 96ZE'C ewoye0
1 ov'L LS'L V'L ¥'818'9¢ 2'580'8S L'6E9' VL 620zt YovL'EL 9625 LE £290'6 resevt oo
: v6 8Le 06'€ 0'180'S 0'6Ze oLev'L o008 06¥E'C oLt 0'S0¢" L ove £103eQ Y1ON
9zl vZe LeL L'689'SY 1'89€'81 06291 oLLOY 1'e98'ce L'gEst’et 0'L6v'9 ovyL'e eurjose)d ylioN
ve6 051 S0t 9'G0p'EE 0'126'LS 'v06'0L [ 4 £€v00'91L GLET'SE (WA 1'€92°¢L 1 HI0A MaN
9t L 86’1 96'1 L'$8S LL 8¢9zt [ 8LL9 LL6S'S LUELLL 0'0SS'€ 618 0d1xapy MaN
€Ll oze 6LL oovL'eEL ¥'518°05 rovL's 69LL'LL £580'8 v 1E2'1E OvLIEL 1,08t Aasiaf maN
L 1z’ 8Ll 66 v 1zv'9 9ZIGL S06L°L v'€9¢C 9195'¢ 0690t 06901 €08t anysdwen maN
L S0'L s8¢ 6L'€ LyoL's reeg’e 89sL'L 6€EV8 €058t 5096t 60’z €815 epenaN
L Ll 95'L gL 1'6zZ8'0L 8(98'E ziel'e 444 6vL9°9 ZSIE'T 06561 ¥'629 | efsesqaN
L ST 8L1L 0S'L 9'£00'8 £901°L 8YYE'T 9'98¢ 9ZY6'E 06 zozL'L L'ES eueluow ™
: €6 vl 1z ¥'SEE°0C PLEL'SL ¥'S06'v L'6LL'E 6vS8'6 90vL'6 1'GLS'S Lee's unossIN ™
Lyt 8 €re 08LL'9l 0LL6'E 8,98t 0'S¥S zesL's oloe'e 0L60'Y oseiL 1ddississipy -
L €9’ (4 0s't 9'1L8'61L v ovy'9L T6EL'9 9€2L'E szzot 6v0C'8 6016C 611GV elosauuIpy
L ST (VAN [ £'G59'6¢ €€EL'0S 6'vEY'SL 6'6LY L 897’81 68L5'Z¢ 0'€S6'S SvL90L | uebiyoy
L L8 oLt L6L 0082’6 Tv29'0¢e 6'€e8'C 2'69¢'8 zeee'y 1100’ vt 6ELL'Z 6€SC'8 | Snasnyoesseyy
L (A 8L'L L gELLLL 1'90z'ze 0998'¢ 8eIvs'e 5'80v'0L £6¥8' 1 £668'C 0'818'9 puejAien
L €21 vLL 08t 68£0'8 (W22 9190°c Sv6L 6L0v'E 9628 v'695°1 o'vS1 autey
) £6° €8¢ 10z £090°0C 0'8ve’0L 8916'G L'ESEL S9¥5'8 rsLv'9 v L65'G 9'818'C j2ueisinoTy
€51 [T 89'1 [ Z41%74 5056'6 6'v0S'9 6'€26'L ULYE'EL 621Z'S voz'y LEI8'T Axamuaxy
Lyt t4%4 8e'e €1L0'EL SELL'9 0LS9'E Z'9€0°L 9¢6L'9 0'60€'E L91T’e €8e8'L | sesuey
88 5L 95'L 6€S'0C LBLEL ZEv9's 9'€6Z L £89v'0L [ 4784 vIveE'y oZveE'L emoj
v9'L V'L v6'L 8IY9'6C LL9v'6L 06V L €1lal'e 6611’91 89Z6'LL 6'€L6'S 96LE'Y euelpu|
oLt 8Lt pLL £'989'vE TELY'0S €€91'6 ¥L29'01L L8v8'9L 2'900'0¢ Lv(9'8 9°6£8'6 siounyy
S0°L 'L 61 LvLE9 ¥'6£9 7'869'L [ at4 90z8'¢ 9L0g £658°L vyLL oyep)
Lg 95'1L ov'L 098¢’ Y6EL'T ¥'9€9 0609 rovt’L 0'96€" L 6'80E vYEL emep |
€51 88l veL Tyvz'ee L'vEE'8T 9'90L'L 062¢'9 Lol 0'LY6'SL 7'59E'6 1'850'9 eibioan |
€01 09t 66'v +'698'6€ 9v8Z'EY VLLE'LL 6518’8 g'€88'61L £0.9'8C S'v00'8 v'86L°S epLiojy
19’ - ozt 6L8L'C L'E60'E ¥'0€S 414 §LST'C 6ELLL 0 506 aleme|aQ
Lz’ 161 veL 444 1'8v6'GL v'zoL'e 5SL8¢C €2Z6L'v 61Zv'L 7890°C 10S9'S 1N21193UU0D
621 9L St 81080l TELBTL 91GH'L ezt z8zY's 00eS'8 06’ o9vL'E 1 0pesojo)y
L 651 9Lt Z€0L' 19 S 16S LEL 0099’8t 906L'€C 0'6¥L 0E 816288 zvez’zy 1'906'SC 21uIoe)
L 9g'L ozt v Livg'LL 9'8S8'S 7'580'8 L'€68 0vEL'D 6068'€ £€220' ovLo'L | sesuey
L6 6L x4 [ g7 4 L'LoL'eL vovLL §ze9'L Lz's 69€6'8 1'062'S LLvs'e euozuy
(vA - - vory'L z9v8 vivy 1’05t 0666 1'969 0 (] exsely
V'L €61 L 9'zse'ee v oz’ V'ET6'L £'96v'C 8v09'El 1'6L9'9 vvelt 0920 eweqe|y
-] peziueqin b ] peziueq. pul ] paz pul ] pozivequy pus -] paziueqin pul peziveqin
sjenaly waisAg (200 1e20q B sjeuauy waisAs Aemybiy nun bunsodey 0 eIy
s1eisiau| 5101931100 10uiyy 1B Jofepy ajeissuy

(zL61 -oney Ayoedey/awnjop)

L0661 103 Pa12efo1d SA BIIUSA

waisAs AemybiH ay} uo ayjes) pajdadxy
LIA 3lqel




total annual vehicle-miles for the particular
highway classification divided by total capacity-
miles of the same classification in the State.
Capacity-miles are obtained by multiplying the
rated one-way capacity of each highway seg-
ment by the segment length and summing over-
all segments. The volume/capacity ratio for an
entire State is a gross measure of overall traffic
load but cannot pinpoint congestion in any
single segment. Continued growth of the state-
wide volume/capacity measure, however, can
warn of increasing chances for congestion.

The Interstate Highway System is a desig-
nated network of 42,500 miles of high-design,
limited-access highways shown in the map lo-
cated in the envelope inside the back cover of
this book. The objectives of the Interstate Sys-
temare:

e To connect, by as direct routes as practica-
ble, the principal metropolitan areas, cities, and
industrial centers;

e To connect at suitable border points with
routes of continental importance to Canada
and Mexico;

e To serve the national defense.

Routes were selected by joint action of the
highway departments of each State and adjoin-
ing States, subject to the approval of the Secre-
tary of Transportation. All of the highways in-
cluded in the Interstate System are also incor-
porated into the Federal-aid primary system.
The Interstate System includes both urban and
rural mileage.

The Federal-Aid Highway Act of 1956, as
amended, greatly accelerated the authorization
of funds to the Interstate System. Initially, funds
were authorized through June 30, 1972, and
the design year' was designated as 1975. Sub-
sequent Acts have extended the completion
date to September 30, 1990. In general, it is
funded on the basis of 90 percent (or more)
Federal and 10 percent (or less) State partici-

'The designated design year indicates the date of
expected level of traffic for which the segment is de-
signed. All Interstate highways are, or will be, constructed
to freeway standards. The freeway standard specifies the
safety and mobility design for a multilane divided highway
with full control of access. Other high-volume highways,
especially other principal arterials, may be constructed as
freeways, while minor arterials and collectors providing a
substantial degree of access may be four or more lanes
but lack full control of access. The great majority of rural
highways and streets in small urban areas are constructed
with two travel lanes.
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pation. Federal funding of this program comes
from the Highway Trust Fund, which is sup-
ported by Federal taxes levied against road
users. The annual apportionment to a State is
based on the relationship of the estimated cost
of completing the system within the State to the
cost of completing the system in all States.
Figure VI.4 shows that, in 1974, over 60
percent of highway trust funds went to build the
Interstate Highway System. Figure V1.5 shows
typical income and outgo at Federal, State, and
local levels. About two-thirds of all highway
funds came from imposts on users and less than
half of the funds went to capital expenditures.

The discussion that follows concentrates
largely on the Interstate Highway System be-
cause that system has been the focus of much
recent construction effort and because it was
designed specifically to facilitate interstate
travel. The reader should not lose sight of the
fact that the earliest U.S. routes, dating from
the 1920’s, were intended to facilitate interstate
travel. Much travel between States still takes
place on non-Interstate highways of the
Federal-aid system as well as on State and
local roads outside the Federal-aid system.

Just as the capital “I” Interstate System
has no monopoly on small i’ interstate travel,
it also has no monopoly on modern freeway
design or on highway problems. Some State
routes feature multilane, limited-access high-
ways of freeway standards. The problems of
congestion, of wear and maintenance, of
safety, and of finances are common to all
highways.

A total of 37,392 miles of the Interstate
System, or 88 percent of the planned construc-
tion, was open to traffic as of December 31,
1975. Figure VI.6 indicates the status of the
system. In some places, the incomplete seg-
ments may be bypassed on connecting routes
that are below freeway standards.

Portions of the Interstate System were
opened to traffic as early as 1950. At that time,
a total length of 38,548 miles was authorized at
an estimated cost of $37.6 billion, a little less
than $1 million a mile. As of 1976, the estimated
total cost is now about $100 billion, of which
about $60 billion has already been spent or
obligated. The amount that remains to be spent
is more than the original cost estimate. The
date for completion has slipped to September
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30, 1990, more than 18 years past the original
expected completion date.
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ffic, but not Interstate fi d: (g
Source: Federal Highway Administration.

Figure VI.6. December 31 Improvements of the
Interstate and Defense Highway Systems

What caused the program slippage and
cost escalation which are shown in figure VI.7?
A principal factor has been the unprecedented
inflation of construction prices. This is dis-
cussed more fully later as a highway issue, but
it is important to note that inflation in the high-
way construction sector has been more rapid
than for the economy in general. Because Inter-
state Highway construction is funded principally
on a pay-as-you-go basis out of slowly growing
tax revenue, rapidly rising prices have meant
slower progress, which has subjected the pro-
gram to still further inflation. Thus some serious
consideration including the effect on U.S. fiscal
and economic policy should be given to propos-
als which would permit borrowings to complete
the system faster with user charge revenues
pledged to pay off such loans. The construction
progress has not generally been held up by
physical inability to move earth or lay concrete.

Because the program has stretched out,
some segments that opened early in the pro-
‘gram have already required resurfacing or lane
additions to accommodate growing demand.
Upgrading standards of safety, environment,
and durability has meant design changes in
segments still under construction and retrofit to
those already in service. Some portions of the
system noted as ‘“‘open to traffic but needing
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Figure VI.7. Growth in Mileage and Cost of the Interstate System.

improvement” may be early-opened highway
subject to this upgrading. It should be noted
that even if the entire Interstate System had
been completed according to the original
schedule, the needs for rehabilitation and ca-
pacity increase would still have occurred. Thus
a portion of the listed costs to complete the
system would have occurred in normal opera-
tion.

Finally, it should be noted that those por-
tions of the system yet to be completed tend to
be those involving the greatest controversy
with respect to route location, environmental
impact, etc., and those having the highest cost
in land acquisition, relocation, and construc-
tion. Thus to some degree, a process of “natu-
ral selection” has left to the last those portions
most vulnerable to further inflation in prices.

Despite schedule slippage and inflation
impacts, most of the Interstate System is in
place and operating. In terms of efficiency, the
Interstate System has shortened traveling time
between most of the Nation’s cities.

Prior to the imposition of the nationwide
55-mph speed limit in 1973, the average speed
on rural (non-Interstate) arterial roads was
57.1 mph; in the rural portion of the Interstate,
average speed was 65 mph. In the urbanized
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areas, the average speed on principal urban
arterials was 35 mph or less; on the urban
portion of the Interstate, 52 to 57 mph.

Speed is desirable on highways only if
combined with safety, and here the Interstate
has been a resounding success. Accident
rates, injury rates, and fatality rates on the
Interstate are well below the average for all
highways. A comparison is made in table VI.2
between the completed segments of the Inter-
state and the existing conventional roads.
Compared to existing roads, the occupant of a
car on the Interstate System has a far lower
chance of being in an accident, of being killed,
or of getting injured.

Table V1.2
Safety Impact of the Interstate System

Ratio:

Rates Interstate/

Type Interstate Existing

E xisting
Accident Rate' Urban  50.12 137.62 .36
Rural  25.43 66.28 .38
Injury Rate’ Urban 77.21 210.55 .37
Rural  41.84 114.98 .36
Fatality Rate’ Urban 1.32 2.40 .65
Rural 1.80 5.14 .35

'Occurrence/100 million vehicle-miles traveled.
Source: “Fatal and Injury Accident Rate.” Federal Highway Administration.



Equally important, the Interstate System is
being used. Of the 1.33 trillion vehicle-miles on
all streets and roads in 1975, more than 19
percent were on the Interstate System which
comprises only about 4.6 percent of the
Federal-aid highways and only 1.1 percent of
the Nation’s total street and road network. The
average mile of Interstate Highway handled
about 17,000 vehicles per day as compared to
about 960 for the average of the entire street
and road system.

The map shown in figure VI.8 indicates the
average annual daily travel (ADT) on segments
of the Interstate System in 1975.

How will use of the Interstate System
grow? As total highway vehicle-miles traveled
expands to more than 1.8 trillion in 1990, the
portion carried by the Interstate System may
expand to as much as 26 percent of the total,
nearly doubling the present loading of the sys-
tem to more than 400 billion annual vehicle-
miles. Because of differing growth rates, the
average vehicles per mile handled will grow
more rapidly in some regions than in others.

The map of figure VI.9 presents the fore-
cast average daily traffic on the Interstate for
1990. The growth in volume is evident every-
where with many sections showing more than
60,000 vehicles per day.

Highway Congestion and Capacity

The capacity of a highway is defined as the
number of cars (or car equivalents) per hour
that can safely pass over the road. The freeway
design standards for the Interstate System call
for a highway geometry that is safe at speeds
well in excess of 70 mph. However, at this
speed much of the highway is occupied by the
empty safety interval between cars. At lower
speeds, although the individual car takes
longer to traverse a particular stretch of high-
way, the safety interval reduces more rapidly so
that the total number of cars per hour over the
segment actually increases. As illustrated in
figure VI.10, this ability to handle increasing
volume with decreasing speed continues down
to a speed near 30 mph, where the safety
interval becomes relatively small and the length
of the car itself is a significant part of the total
highway occupancy. As speed decreases fur-
ther, the number of cars per hour that can pass
over the highway decreases.
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Trucks or buses in the traffic stream take
the place of several cars and, if the terrain is
hilly, causing the trucks to slow down, the
effective space occupied by the truck is even
larger. The curve “A” of figure VI.10 becomes a
family of curves for various truck (and bus)
percentages and terrains.

Operating Speed (mph)

500 1000
Volume (vehicles/hour)

1500

Source: Highway Design Criteria, Federal Highway Administration.

Figure V1.10. The Relation Between Highway-
Traffic Volume and Speed.

In determining the number of lanes a high-
way needs, the first step is to estimate a design
hourly volume (DHV) for a design year. Many of
the early segments of the Interstate System
were designed for the traffic expected about
1975. The practice is to use a DHV near the
peak-load condition (the loading expected for
the 30th worst condition of the year) and to a
speed appropriate to the condition. On the
Interstate System, the speed for DHV was
55 mph for the rural sections and 45 mph in
urban sections. Given the terrain and expected
truck percentage, computations similar to fig-
ure VI.10 will yield the volume each lane can
handle at the speed. The number of needed
lanes is simply the DHV divided by the indicated
lane volume, rounded up to full lanes.

The highway designed in this fashion
would carry cars moving at the speed limit most
of the time and even when loaded to design
volume would still move cars at a brisk 45 to
55 mph. For the still higher traffic loads, the
highway retains a reserve to slow down still
further and handle more cars. The “potential
maximum volume” with all lanes loaded up to
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FIGURE VI.8. 1975 DAILY AVERAGE TRAFFIC ON INTERSTATE
AND DEFENSE HIGHWAYS



the appropriate maximum of figure VI.10 indica-
tes the largest load the road can handle safely.?

The Interstate System was analyzed to
examine how the number of lanes existing or
now being constructed in accordance with the
specified Interstate System will match the ex-
pected 1990 traffic volume.

The analysis indicates that without con-
scious shifts in public policy resulting in in-
creased use of competing modes, 28 percent
of the rural Interstate mileage will experience
traffic demand exceeding design volume in
1990; 3 percent will exceed potential maximum
volume. For the urban areas, 53 percent will be
beyond design and 25 percent beyond poten-
tial capacity. Figures VI.11 through VI.14 show
these estimates for each State. In considering
the data of the maps, several points should be
kept in mind: First, since the original design
date of the Interstate System was 1975, many
of the earlier portions were designed for ex-
pected traffic volumes considerably below that
of 1990. Georgia, for instance, shown with a
high percentage of its system loaded beyond
capacity in 1990, has some very “old” seg-
ments. Second, minimum freeway safety de-
sign standards require four lanes which may be
in excess of that needed just to provide capac-
ity. Many western Mountain States’ Interstate
Highways are thus “overdesigned” with re-
spect to capacity in order to meet safety stan-
dards. Third, the urban classification includes
segments that were rural when they were de-
signed but, because of urban growth, will be in
the urban classification by 1990. Urban high-
ways have a strong impact on land use which,
in turn, tends to create increased traffic de-
mand on those highways to fill any unused
capacity. Fourth, it should be noted that by
1990, several Eastern States will have little or
no rural highway. Conversely, some western
Mountain States have little urban mileage; the
indication of a high percentage of overloaded
urban highway may involve comparatively little
actual mileage. Finally, these projections are
based on reports from states which may not

*The underside of figure VI.10 is an unstable region.
When a road is loaded to maximum throughput volume
and still more cars try to use it, the interval between cars
may drop below the safe distance, sooner or later an
accident results, and the flow rate drops catastrophically.
Otherwise, drivers simply slow down to ‘‘bumper-to-
bumper” traffic.
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always reflect consistent data and on the as-
sumption of no basic change in present auto-
mobile usage habits.

Despite the above caveats, the maps
present patterns of great interest in planning. It
is obvious that considerable additional effort
will be needed if the Interstate System is to be
kept operating as designed for the next 15
years. Furthermore, while the analysis that
produced the maps did not consider it in detail,
maintenance costs on the highly loaded seg-
ments will increase with traffic. These new
capital and maintenance expenditures will be
unevenly distributed and probably concen-
trated heavily in the East. The pattern may
differ considerably from the distribution of funds
during past Interstate construction.

The Highway Congestion Issue
The indication that a significant portion of the
Nation’s number one highway system can be
overloaded before it is completed raises issues
both of what to do about it and how to pay for
whatever is done. First, for the problem of what
to do, the alternatives are essentially these:
e Do nothing — If no steps are taken to in-
crease the capacity of the potentially over-
loaded segments of the Interstate System, the
first impact would be a reduction in speed as
shown earlier in figure VI.10. However, since
the Interstate routes do not exist in a vacuum,
traffic would not come to a dead stop at the
maximum volume capacity point. Rather, as the
Interstate slowed down and became less at-
tractive, traffic would divert to other routes, to
other times on the same route, and to other
modes. Parallel routes or modes, in turn, would
begin to load up and might approach their own
capacity limits. Diversion to other destinations
might take place so that the entire region would
tend toward being congested everywhere at
some date considerably further into the future.
The cost of the “do-nothing’’ stance is the
price that everyone pays for the added time,
inconvenience, degraded safety, etc., of con-
gestion. Each individual who elects to divert
from the preferred Interstate route usage does
so because the alternate he diverts to is mar-
ginally better—lower in overall cost at the time
he diverts. If the alternate were much better, he
would have diverted earlier; if it were worse, he
would not divert at all. Thus all of the traffic
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which would have flowed over the Interstate
segment pays the congestion penalty of the
speed loss, inconvenience, and the other price
components of the last traveler who diverts.
Because the demand total is large, the conges-
tion cost can be very large and a do-nothing
stance cannot be tolerated for long.

e /nformation assistance — Some portion of
congestion occurs needlessly for lack of knowl-
edge on the part of the travelers. There will be
those whose choice of time of day or specific
routing for the trip would make very little differ-
ence but who got tied up in congestion simply
because they did not know it was ahead or how
to avoid it. Since the early stages of chronic
congestion are characterized by occasional
local peak-load jam-ups, inducing some of the
traffic to avoid these trouble times and places
can avoid or alleviate the flareups and post-
pone the acute problem. If the cost to those
who divert is very low and the cost to provide
the information to let them do so is likewise low,
then the benefits to all the other travelers who
avoid congestion can outweigh these small
costs.

Highway information systems are dis-

cussed at greater length at the end of this
section. Not only are they useful tools to delay
the onset of acute congestion, but they can
play a significant role in accident prevention,
energy conservation, and pollution control. The
development and implementation of informa-
tion systems for the Interstate and other high-
ways is a current Federal effort.
e Enhancement of alternatives — Under con-
gestive situations, all the traffic that flows
“pays” the same penalty as the last man who
diverts. If the service on the alternate can be
improved, then all the traffic benefits, and if the
cost of that service improvement is low, then
such a course may be attractive.

Section 126 of the Federal-Aid Highway
Act of 1973 required that each State highway
agency, in consultation with appropriate local
officials, select Federal-aid primary route candi-
dates for improvement priority. In order to be
eligible for status as a priority primary, a route
must meet the following criteria: (a) be high-
traffic routes or segments, (b) be highways on
the Federal-aid primary system, (c) be routes
that connect to the Interstate System,
(d) supplement the service provided by the
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Interstate System by furnishing needed ade-
quate traffic collector and distributor facilities.
From among the eligible routes, each State
selected top priority routes which amounted to
5 percent of the 1972 non-Interstate mileage in
the State. If the priority primary system were
completed, over 90 percent of the top priority
routes would be at least four lanes wide, and 85
percent of these routes would provide some
degree of access control.

By virtue of eligibility criteria (c) and (d),

the priority primary routes may, in fact, be ex-
pected to feed the Interstate and increase the
volume of traffic on the rural Interstate System,
thus possibly exacerbating congestion. A com-
parison of priority primary route locations with
respect to congested rural Interstate links re-
veals that the number of routes and the amount
of mileage on priority primaries that parallel the
rural Interstate routes is almost negligible.
There is not now any active Federal program to
build up parallel alternates to the Interstate
routes, although a general upgrading of the rest
of the Federal-aid system is an expressed goal
once the Interstate has been completed.
e Other modes — The diversion of both pas-
sengers and freight to other modes where ca-
pacity is underutilized could facilitate the reso-
lution of the Interstate congestion problem. Rail
passenger service, which prior to Amtrak had
generally been deteriorating with respect to
time, cost to user, and frequency, has large
unused capacity. Severe congestion on the
Interstate System may induce increased train
ridership. However, rather than allowing rail
passenger service to become a last resort for
highway users, the Congress has given Amtrak
the mandate to take positive steps to promote
ridership by providing fast, reliable, comfort-
able, and convenient service at a reasonable
cost. A car-train operation, such as Auto-
Train™, is attractive to many users because
they have their own automobiles available at
the origin and destination of their trip.

In order for rail actively to capture a
greater share of the freight market (as opposed
to default due to eroded highway service
quality), some of the recommendations made in
chapter VIl should be implemented. Examples
are network restructuring and consolidation,
performing maintenance functions with respect
to rights-of-way and equipment that have hith-



erto been deferred, and increasing the
productivity of equipment and facilities. A par-
ticularly attractive type of rail freight service
involves the transport of truck trailers-on-flat-
cars (TOFC). Time and cost of transshipment
from truck to boxcar and later from boxcar to
truck are saved. Studies of ways to enhance
TOFC are in progress.

e Added highway capacity — Another high-
way-oriented alternative would be to increase
the capacity of the Interstate System by adding
lanes where appropriate, i.e., where econom-
ically justified and where environmental and
social considerations permit. Social consider-
ations might not prove a major impediment
because the primary focus here is on expan-
sion of an existing facility. However, environ-
mental constraints may stem from potential
added noise and added vehicle emissions dele-
terious to air quality. In the case where extra
lanes can be constructed on the present me-
dian, acquisition of additional right-of-way
would be unnecessary; expansion to the
present shoulder could eliminate runoff areas
and noise barriers thus necessitating some
further right-of-way acquisition. Even if environ-
mental impact statements and public hearings
are required, completion time for added lanes
should be far less than if a wholly new facility
were being contemplated.

Although added Interstate lanes would in-
crease capacity, during the construction period
existing congestion could be exacerbated. The
cost of enlarging tunnels, cuts, fills, or con-
structing new structures such as bridges could
be so large that lane expansion in some loca-
tions might not be feasible.

To the extent that congestion is caused by
commercial truck and bus traffic, one relief
might be to divert this segment of traffic to
exclusive lanes or routes. The alternative is
discussed more fully in the section on “Segre-
gation’ that follows.

The most expensive and time-consuming
congestion relief measure is the construction of
wholly new freeway-caliber highways. There is
not now any plan for any new general post-
Interstate network construction, although indi-
vidual links might be authorized. The possibility
of using an abandoned railway right-of-way as
an exclusive truck route is also discussed later.

The problem of Interstate congestion and
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what to do about it has generally been ap-
proached on a segment-by-segment basis by
the individual States. However, in view of the
widespread congestion possible in the future
and the potential severe highway funding prob-
lem, a concerted national planning effort is
required. Such an effort must occur in time for
the measures to be implemented and before
some of the options, such as railroad diversion,
have been lost. It is proposed, therefore, that a
multimodal planning study be undertaken in
conjunction with the States and appropriate
private entities to develop optimum means for
insuring adequate capacity for Interstate High-
way movement. Such a study should be timed
for completionin 1978.

The Highway Funding Issue

The capital-cost estimate for the Interstate Sys-
tem through 1990, in excess of $45 billion,
includes both completion of the planned net-
work to freeway standards and the expected
level of expenditures needed for improvement
and rehabilitation of the existing segments.
Over most of the period since World War I,
capital cost has comprised roughly half the
annual combined disbursements for highways
by all levels of government. Maintenance has
made up about a quarter of the total, and debt
retirement, bond interest, administration, and
highway patrol share the remaining quarter. For
multilane principal arterials, the maintenance
costs vary from $8,000 to $23,000 per mile per
year. Over 15 years, maintenance of the 42,500
miles of the Interstate System will add about
two-thirds of a billion dollars a year to the cost
of the Interstate System. Administration, patrol,
debt retirement, and interest will add a similar
amount. Thus, the total remaining Interstate
System expense to be borne by all levels of
government through 1990 will be near $70
billion.

An issue of increasing importance to the
Interstate System and to all parts of the na-
tional highway system is that of finances. Over
the past half century and more, the funding of
highway construction, operation, and mainte-
nance has had several important characteris-
tics:

e The source of funds (see fig. VI.15), particu-
larly at State and Federal levels, has been
primarily through imposts on the users of the



highway system. A variety of taxes has been
applied but the mainstay has been fuel taxes.

e The tradition has been for “free” rather than
toll highways. About 5 percent of the Interstate
System is toll, a fraction far above that for the
total road and street system. In general, how-
ever, the construction, operation, and mainte-
nance of the Interstate System depends on the
same user-impost structure that supports all
other streets and roads.

State and Local

Fines 0.5%, Other Fees and Taxes 6.1%

Special Commercial Taxes 1.6%,
Drivers License
2.0%

Trucks and Bus Registration
(10.6%)

Auto, Motorcycle,
and Traller Registration
(17.3%)

Fuel Taxes (61.9%)

Federal
Lubrication Oll
(1.31%)

Tubes

Parts and Accessories
(2.31%) (.53%) Tread Rubber
(.33%)

Vehicle Use
(3.50%)

and Trallers Gasoline Tax

(63.78%)

Source: Highway Statistics, Federal Highway Administration.

Figure VI.15. Highway Revenue Sources.

o The Federal-aid role has been one of sup-
porting capital outlays. States and localities
have supported a matching fraction (50 percent
or less) of capital costs on the Federal-aid
system, all of the capital costs of the non-
Federal-aid remainder of the system, and the
operation and maintenance of all of the system.
The Federal-Aid Highway Act of 1976 autho-
rizes for the first time additional funds for
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.. resurfacing, restoring, and rehabilitating
those lanes on the Interstate System which
have been in use for more than five years and
are noton toll roads.”

The heart of the issue is that highway
costs of all types have been inflating rapidly
while revenues have not. Most highway cost
indices, as shown in figure VI.16, have been
growing more rapidly than the consumer price
index but the principal source of revenue, the
fuel tax, has been by tradition fixed in current

cents per gallon. In real dollars, the revenue
has been falling since the late 1960’s.

1967 = 100
% 01950 1952 1954 1956 1958 1960 1962 1964 1966 1968 1970 1972 1974 1976
T T 17
270— Composite
240

120 oalas e

100 - T
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NOTE: All points from 1950 through 1962 reflect mathematical conversions
from the 1957-59 base to the 1967 base. Beginning with 1962, the points
represent three—quarter moving indices, using 1967 base quantities, and are
plotted on the middle quarters of the three-quarter periods.

Figure VI.16. Composite Price Index
for Highway Construction.

The impact has been the postponing by
States of new highway construction and a shift
to capital expenditures for major repairs, ca-
pacity expansions, and the safety improve-
ments of the existing network. As financial
pressure increased, capacity and safety im-
provement gave way to repair and resurfac-
ing—simply keeping up with the ravages of
time, wear, and weather. As of mid-1976 a total
of $7.7 billion in unobligated Federal-aid funds
remained undistributed to the States, largely
because the States could not find means to
raise the matching funds. Half a billion dollars
of these unobligated funds were earmarked for
safety projects.

A new factor, which will exacerbate the
inflation effects, is contained in Federal policy
and action on motor vehicle fuel economy.
Under the Energy Policy and Conservation Act,
new automobiles will be required by 1985 to
deliver nearly twice the miles per gallon of 1974
model cars. Fuel economy improvements are
expected for the truck and bus fleets as well.
Despite a 40-percent increase in the number of
annual miles driven, the 1990 total fuel con-
sumed for highway transportation may be less
than in 1975. If past inflation rates persist and



present cents-per-gallon fuel taxes continue, it
is conceivable that by 1990 the total highway
revenue to Federal, State, and local jurisdic-
tions would not be sufficient even to operate
and maintain the present highway systems.

It is obvious that the highway system now
in being must be maintained, repaired and up-
graded in safety. Completion of the Interstate
Highway System by 1990 is required by law
although some controversial sections not es-
sential to the national system may be dropped
for social or environmental reasons.

During recent years of rapidly escalating
foreign crude oil costs and domestic economic
recession, adding new taxes to motor vehicle
fuel costs has been an unpopular action for
either the Federal or State governments to
take. If future foreign crude prices stabilize and
the domestic economy grows as in the planning
forecast, then it may become feasible to alter
fuel taxes to account for both inflation and
improved motor vehicle fuel economy. Such a
tax increase should not be regarded as a man-
date solely for road building or for energy con-
servation, but rather as a continuation of the
“user pays” principle in transportation.

More and more, as the transportation
modes come to be regarded as integral parts of
a national transportation system by both the
public and private sectors, investment deci-
sions will reflect consideration of all the alterna-
tives rather than a modal earmarking of reven-
ues. Some expenditures for added highway
construction are likely to be judged advisable;
but in other cases, the public interest—
including the interest of highway users—may lie
with one of the other alternatives discussed
above. For the highways, the intent should be
to consolidate and improve the system now in
being and to concentrate on optimum manage-
ment of that system in order to realize its full
potential for capacity and safety.

Highway Information System

If the potential capacity of the highway system
is to be realized, people who drive and use the
vehicles that travel that system must have ade-
quate and timely information about the roads.
Such information includes *‘static” information
about the system—maps and fixed signs—and
variable information about current conditions in
the system, both for control and advice. Maps,

149

at various levels of detail, were previously avail-
able free from oil companies, as membership
items in auto clubs, and for sale by commercial
map-makers. By the mid-1970’s, however,
many oil companies are restricting their free
map distribution and the trend is toward State-
produced maps and toward retail sales of com-
mercial maps. However produced, an up-to-
date road map is essential for effective use of
the highway system.

A major change in fixed highway signs has
come about during the last few years under the
aegis of the DOT. The increased freeway
speeds combined with greater levels of inter--
state and international travel emphasized the
need for markers that could be understood
rapidly, with minimum ambiguity, and small de-
pendence on written language. The inter-
national-type pictorial signs are now familiar to
most drivers and are replacing earlier markers.
Color and shape coding as well as pictorial
symbolism assist the information flow. Highway
pavement markings are being standardized
nationwide.

Variable highway information has long
been used for traffic control in the form of signal
lights and lane markers. Increasingly, auto-
matic traffic control devices are being tied in
with sensors to make control flexible with con-
ditions rather than fixed to a rigid time schedule.
Variable message signs, which began with a
two- or three-word vocabulary, now have a
broad choice of words that can be displayed
under remote control to warn of danger ahead,
to change speed limits, to indicate alternate
routes, etc.

Maximum real-time information transmis-
sion is via voice radio. Many cities have long
had helicopter traffic reports via commercial
broadcasting stations. Such reports are limited
by the inability of the single observer to be all
places at once or to anticipate incipient system
demands. When the helicopter observer hap-
pens on the scene just as the buildup starts, he
may be instrumental in averting a major traffic
jam; otherwise he may serve only to tell motor-
ists trapped in the jam how big it really is.

Citizens’ band (CB) radio jumped to promi-
nence in 1975. A broadly based vehicle inter-
communication system has great information
potential. At present, the CB channels carry a
miscellany of chatter including road condition



information, which may be useful if the sender
and receiver happen to be in the right place at
the right time. As the number of CB sets in-
creases, the chance of having someone in the
right places will go up, but the chance of being
able to find a clear channel for transmission will
go down.

The Federal Communications Commis-
sion has recently allocated AM radio bands for
official highway information use. The motorist
will be able to tune his car radio to these bands
and receive voice communication from a low-
power local transmitter. Such a system is now
in use in some scenic areas as an audio “‘tour
guide” and by at least one State to give real-
time highway conditions in mountain passes.
“Canned” messages can be repeated at short

regular intervals or triggered by roadway sen-
sors. Message length to moving vehicles is
limited by the time the vehicle remains in range
of the transmitter, but the potential information
content for even a few seconds is far beyond
the most ambitious variable message sign.

For the future, the Interstate System will
see an increase in the use of both variable
message signs and highway band AM radio.
The latter will be used both for short-message
application to moving vehicles and for longer
messages to cars parked at highway informa-
tion centers. Such centers, often at State bor-
ders or at entrances to particular regions, will
provide all levels of information and direct wire
reservation service as well as personal consul-
tation.

INFORMATION KIOSK



INTERSTATE BUSES

Introduction

The interstate and intercity bus industry pro-
vides the most ubiquitous service of any of the
common carrier passenger modes and con-
nects approximately 15,000 communities of
which only about 1,000 are served by other
public intercity modes. Ninety-six percent of the
small towns with populations between 2,500
and 5,000 and 100 percent of the towns and
cities over 5,000 have intercity bus service.
Figure VI.17 shows the major intercity bus
routes in existence in 1975. In 1975, approxi-
mately 60 percent of the passengers using
common carriers used intercity buses. How-
ever, because intercity buses are used primarily
for shorter trips, they log only 15 percent of the
passenger-miles. In 1974, the average intercity
bus trip was 116 miles in contrast to an average
trip length of 689 miles for domestic trunk
airlines, 300 miles for local service airlines, and
102 miles for commuter airlines. The bus indus-
try is unique because transportation is provided
by private companies which receive neither
direct subsidies nor tax exemptions. Intercity
buses are, for the most part, profitable. The
return on equity for the period from 1960 to
1975 ranged from 11 percent to 18 percent,
surpassing the other transportation modes.

The consistent profitability, static but high
level of ridership, and output stability in terms of
bus-miles, passenger-miles, and passenger-
miles per bus-mile of the industry is enigmatic,
but may reflect the influence of two opposing
forces. On the one hand, the general increase
in passengers using public modes would be
expected to bolster bus usage, while rising
personal income would be expected to de-
crease bus usage in favor of air and private
auto. Yet, as table VI.3 shows, the level of
service has remained relatively constant. Thus,
these two trends might be offsetting one an-
other.

One factor contributing to bus profitability
has been the diversification of service from
almost solely regular route service to include
charter, special service, and package express,
all of which have grown significantly in recent
years. In 1974, 26.9 percent of operating reven-
ues stemmed from these nonregular route
services. The profitability of charter and special

Table V1.3
Bus Carriers Level of Service

Class 1 Carrlers

Route-Miles Served

Year
(thousands)

Companies Buses

1939 165 180 7.283
1950 194 228 14,208
1960 143 207 11,093
1963 147 221 11,036
1968 173 217 12,300
1968 75 192 9,480
1969 70 193 10,003
1970 n 194 10,158
1973 7 199 9,000
Class 1, 2, 3 Carriers
Total
Year Carriers Buses Route-Miles BuAs"Aw"es
(thousands) (millions)
1960 1,150 20,944 265,000 1,092
1963 1,100 21,100 260,000 1,155
1968 1,050 22,100 264,000 1,190
1970 1,000 23,100 267,000 1,204

1973 1,000 22,300 271,000 1,175

'On January 1969, the test for Class 1 classification was changed, the data

before and after 1968 are not comparable.
Source: National Association of Motor Bus Owners, Bus Facts, 1975.

bus service may be partially due to near-
capacity loading, a common characteristic of
these services.

Bus Industry Organization

The lack of growth of the intercity bus industry
may be attributable to its structure. Although
677 bus companies regulated by the Interstate
Commerce Commission (ICC) were operating
in 1974, the disproportionate share of passen-
ger revenues received by Greyhound and Con-
tinental makes the industry, effectively, a “‘duo-
poly.” Together, the two companies account
for 65 percent of intercity bus passenger-miles
and over 80 percent of class | carrier
passenger-miles. (In 1974, 74 companies were
classified class |, earning gross annual operat-
ing revenues of at least $1 million. Class I
carriers earn $200,000 to $1 million annually,
while class Ill carriers have gross annual oper-
ating revenues below $200,000.)

The Motor Carrier Act of 1935 placed
intercity buses under the purview of the ICC,
which has restricted market entry to protect the
viability of existing carriers. Applicants for new
routes must not only demonstrate financial
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FIGURE VI.17. 1975 MAJOR INTERCITY BUS ROUTES.



soundness, i.e., be “fit, willing, and able,” but
must also prove public convenience and ne-
cessity. Generally, if a proposed operation will
overlap significantly with existing routes, an
operating certificate will be denied on the
grounds that duplication is wasteful and com-
petition destructive. Table VI.4 illustrates the
disposition of 130 applications for entry or ex-
tension handled by the ICC between 1960 and
1970. Noncontroversial cases are decided by a
hearing examiner rather than by the ICC.

Table V1.4
Number of Approvals and Denials of Operating
Authority
Applications Regular—route Charter Special Contract Limousine
Applications
approved 35 15 20 2 8
Applications
denied 20 12 13 4 1
Percent
denied 36% 44% 39% 67% 1%
Reason for denial:
“No Need"” 12 10 7 3 1
Percent of those )
denied for
“No Need"” 60% 83% 54% 75% 100%

Source: ICC, Motor Carrier Cases.

Although the ICC cannot prohibit the ter-
mination of an operation, it can insure that
unprofitable lines will be retained (probably at a
very low service level) by ruling that a carrier’s
profitable and unprofitable lines must be termi-
nated concurrently. The ICC also determines
whether proposed fare changes should be im-
plemented. Through 1970, virtually all pro-
posed fare changes were assumed to be “just
and reasonable.” However, since then, the
Commission has denied several proposed rate
increases. For example, in 1973-74, subse-
quent to passengers formally protesting in-
creased fares, the Commission granted an in-
terim 3-percent increase rather than the pro-
posed 5 percent. In evaluating the proposed
fare increases, the ICC examines the operating
ratio—the ratio of operating expenses to oper-
ating revenues for the industry as a whole.
Comparisons with other modes and industries
cannot be made due to the uniqueness of the
operating-ratio test while rate of return on in-
vestment, the standard by which other indus-
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tries are evaluated, is ignored because of the
low capital investment for intercity buses.

The Reed-Bulwinkle Act of 1948 ex-
empted joint fare decisions by members of the
National Bus Traffic Association (NBTA) from
antitrust violation proceedings. Approximately
400 intercity bus companies, which together
account for 90 percent of intercity bus reven-
ues, belong to the NBTA. While the NBTA
performs a valuable function in facilitating the
establishment of joint fares and routes, one of
the adverse effects of the antitrust exemption
enjoyed by the NBTA has been the virtual
disappearance of price competition throughout
the regular route portion of the intercity bus
industry.

State Regulation

In addition to Federal regulation by the ICC,
States also have authority over buses traveling
within their boundaries. States have focused on
safety and the effect of buses on highways. To
protect highways from wear and tear, bus size
and weight have been restricted. As of 1976,
fourteen States had yet to pass enabling legis-
lation permitting increased bus widths. Like the
ICC, States have tended to limit entry, perhaps
contributing to a lower quality of service than
would exist under a more competitive situation.

Vehicle Characteristics

Energy Efficiency. \n comparison with other
modes, intercity buses are highly energy effi-
cient. Table VI.5 indicates the superiority of
intercity buses with respect to passenger-miles
per gallon and seat-miles per gallon.

Safety. The intercity bus is one of the safest
modes of travel. In 1975, intercity buses had a
fatality rate of 0.012 per 100 million passenger-
miles; all public modes proved safer than auto-
mobiles, which had 1.4 fatalities per 100 million
passenger-miles.

Environmental Impact. Most intercity
buses are powered by diesel engines, and they
compare favorably with other modes in terms of
environmental disruption. The worst bus pollu-
tion problem is the emission of high amounts of
oxides of nitrogen (NO, ). Any increase in bus
service may accelerate air quality deterioration
unless methods to control this emission are
developed. Table VI.6 illustrates the pollutants
emitted by buses in 1973 in pounds per 1,000
seat-miles and grams per gallon.



Table VI.5
Energy Efficiency By Mode

Mode Passenger-Miles Per Gallon

Automobile

Subcompact

Average 48 30 30 32 38
Intercity bus 118 110 104 125 82
Train

Cross-country 36 50 150+ 80 46

Metroliner

Commuter

Suburban
Airplane

Wide-bodied jet

Average 15 16 14 14 16

. FEA DOT/ DOT/ . .

Investigator Tsc OTEP Hirst Hirst

Source: Boeing Intercity Passenger Transportation Data.

Operating Cost. Buses, with an operating
cost of 5.8 cents per revenue passenger-mile
(1974), are less costly to operate than other
public modes. Whereas fuel, comprising 35
percent of operating costs, is the major ex-
pense for airlines, labor is the primary expense
for intercity buses. From 1960 to 1974, the ratio
of labor costs to total operating costs rose from
47.6 percent to 59.9 percent. Although the
number of drivers remained fairly constant be-
tween 1960 and 1973 (respectively, 16,786 and
15,574), their average annual earnings, unad-
justed for inflation, grew from $6,322 to
$12,830. Higher speeds improve both labor and
vehicle productivity — passenger-miles per
driver and passenger-miles per hour — but at
the same time increase fuel costs.

Table V1.6
1973 Intercity Bus Emission Factors
Seat-Miles
(pounds/thousand) Grams/Gallon

co 0.67 102.15
HC 0.11 16.79
NO, 1.12 167.98
S0, 0,08 12.25
Particulates 0.04 5.90
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Seat-Miles Per Gallon

100 100 85 91
32 25 64 78
125 78 215 300 250 270
80 50 144
75 210 210
100 200
200 400
22 40
21 18 34 52 52 22
NCMP Mooz  Rice oot/ Fraize Lieb Austen

Traveltime. Although intercity buses appear
good in terms of energy efficiency, safety, and
pollution, their current service characteristics
may make them relatively less attractive, with
respect to overall traveltime and convenience.
Intercity bus speeds (and, therefore, traveltime)
improve as the Interstate Highway System
grows. However, the 55-mph restriction has
increased traveltime somewhat. Access and
egress to terminals, which are predominantly
located in downtown areas (often in deterio-
rated sections), may be time consuming be-
cause of traffic congestion. Thus, although line-
haul time may be competitive with automobile,
the overall traveltime for intercity buses may be
much greater. For trips with final destinations in
urban areas where public transportation is
available, buses (like rail) may be preferred to
automobiles, so that parking and maneuvering
an automobile through an unfamiliar city may
be avoided.

Public Attitude. Large segments of the trav-
eling public view bus travel unfavorably. The
groups that rate bus travel as undesirable and
the percentages of that group who agree with
the negative view are the following: suburban-
ites, 66 percent; 18- to 29-year-olds, 63 per-
cent; college educated, 64 percent; whites, 57
percent; income over $15,000, 65 percent; fre-
quent business travelers, 73 percent; and fre-



quent pleasure travelers, 65 percent. Perhaps,
the belief that buses are the least comfortable
mode is one aspect of the negative reaction.
Almost 25 percent of the respondents agreed
with the statement that bus seats are too small
and cramped. Recent legislation permitting the
increase of bus widths from 96 inches to 102
inches will improve rider comfort as new buses
are phasedin.

A factor that may contribute to the nega-
tive perception of bus travel is the lack of
through ticketing and automatic baggage trans-
fer. Unlike flying, passengers often claim and
recheck baggage as well as purchase a new
ticket for each leg of a journey. Additionally,
information on bus schedules and fares is often
difficult to obtain except at a major terminal.
Consequently, a passenger may not know in
advance the interface between all segments of
a trip. Obviously, this can lead to missed con-
nections and long layovers.

Improved information dissemination re-
garding fares, schedules, and connections for
all destinations is recommended at all terminals
and ticket counters. Similar information for des-
tinations served solely by other bus companies
should also be available. Coordination among
bus companies and between modes can facili-
tate passenger travel by eliminating such incon-
veniences as the need to transfer baggage and
to purchase tickets at each transfer point.

The Future of Intercity Buses

Future Performance. Given the assump-
tions of this analysis regarding economic
growth, population increase, and the availability
and price of oil, passenger-miles by intercity
buses are forecasted to increase from 25.7
billion in 1975 to 31 billion in 1980 to 38.3 billion
in 1990. However, buses will account for only a
slightly larger percentage of intercity passen-
ger-miles: 2.2 percent in 1975, 2.3 percent in
1980, and 2.3 percent in 1990. The increase in
population countered by the rising personal
disposable income affects bus growth. The
average length of bus trips is expected to re-
main approximately the same as patronage
stabilizes in the short-haul markets. An unanti-
cipated severe fuel shortage, however, could
result in diversion from automobiles as well as
airplanes to buses.
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Buses may opt to diversify service to at-
tract a higher level of ridership. In addition to
being used by persons who cannot afford the
cost of other modes, and expansion of charter
and special service, discretionary use may be
induced if bus companies develop premium
service. Unlike regular service characterized by
relatively low fares, premium service would
command higher fares to cover the cost of
refurbished or new terminals featuring the
amenities of airports, such as car rental service,
attractive restaurants, and new buses with inte-
riors somewhat resembling the inside of an
airplane. The presence of hostesses and hosts
serving drinks and snacks may also be a fea-
ture of premium service.

Regulatory Reform. Probably the most sig-
nificant impact on the intercity bus industry
would result from the adoption of the adminis-
tration’s proposed amendment to the Interstate
Commerce Act, the “Motor Carrier Reform Act
of 1975” pending before Congress as of June
1976. By lowering barriers to market entry and
exit and by increasing management’s discre-
tion to set fares and experiment with innovative
services, this proposed legislation seeks to
improve overall service quality and to restore a
measure of competition to the industry. The
contention that some routes will be terminated,
while wasteful duplication of services will result
elsewhere if the status quo is not perpetuated,
is most likely invalid. In many cases, small
operators provide more cost-effective service
on some routes than large-scale operators who
must pay high wages and overhead. For exam-
ple, in 1975, while operating costs for Grey-
hound amounted to approximately $1.20 per
bus-mile, the average for class | carriers was
under 90 cents per bus-mile. Class Il and class
Il companies exhibited a wide variation in
cost—some as low as 60 cents per bus-mile.
Thus, the unprofitable routes, which the ICC is
compelling large carriers to retain, could prove
profitable for smaller firms.

Although the Federal role in the intercity
bus industry is expected to remain minor, and
high profitability is expected to continue, State
and/or local governments may elect to share in
the responsibility for service on particular
routes by providing subsidies to the bus compa-
nies to insure more frequent service or contin-



ued service. For example, Michigan has set a
precedent by providing Indian Trails with a
subsidy to augment the route between Flint and
Chicago. Michigan has also subsidized some
endangered Greyhound routes in the Upper
Penninsula.

At present, the greatest Federal impact on
intercity bus travel is probably through its sub-
sidy of Amtrak operations, and to a lesser
extent, subsidies of Ic.cal service airlines. These
subsidies place the bus industry in a very unfair
competitive positior and unnecessarily jeopar-
dize the Nation’s only healthy common carrier
mode. This topic was covered more fully in
chapter V.

Vehicle Characteristics. Little improvement
may be expected before 1990 with respect to
the safety, energy consumption, and environ-
mental performance of intercity buses; they
already compare favorably with other modes
along these lines. The NO, problem most
likely will remain until appropriate new tech-
nology is developed and utilized.

Operating costs will continue to increase
commensurately with the price of labor, fuel,
and vehicles. Fares will undoubtedly be raised
to cover costs. More flexibility in setting fares
and increased competition from freer market
entry can insure greater operating efficiency
and reduce fares below their level under the
present regulatory system.

Traveltime cannot be expected to change
much on the long-haul portion of trips given
speed limit restrictions. Improving terminal ac-
cess and egress times depends on traffic con-
gestion abatement at trip ends. This, in turn,
entails diversion from single occupancy auto-
mobiles to other modes, or more intensive use
of automobiles and taxis. Consequently, signifi-
cant changes in traveltime are not anticipated.
However, the commitment of both Greyhound
and Trailways to the construction of suburban
terminals may result in shorter intermetropoli-
tan traveltimes because the traffic congestion
near a downtown terminal can be avoided for at
least one trip end. The Federal-Aid Highway
Act of 1976 permits, for the first time, the use of
102-inch-wide buses on Interstate Highways;
formerly only 96-inch-wide buses were permit-
ted. Wider buses should mean greater comfort,
but bus roominess is still likely to be less than
for coach class in a wide-bodied airplane. Fur-
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thermore, intercity buses will no longer be at a
disadvantage with local transit in providing
charter services, because intercity buses will
no longer be narrower.

Summary

The lack of growth in the intercity bus industry
(despite a growing population) and the failure to
decline (despite rising affluence and absence
of subsidy) make intercity buses unique. They
have maintained a relatively high level of rider-
ship, although they have accounted for only a
small percentage of common carrier passen-
ger-miles. The steady performance of the past
25 years is expected to continue in the future.
Without critical shortages in fuel for automo-
biles, buses will continue to be primarily the
mode of the less affluent and will serve short-
haul trips. Premium service at higher fares is
likely to develop between a greater number of
major city pairs separated by relatively short
distances.

TRUCK FREIGHT

Intercity trucking carries about one-fifth of the
U.S. intercity freight in ton-miles of movement.
In so doing, trucking accounts for about two-
thirds of intercity freight revenue, a disparity
rooted in the nature and evolution of the truck-
ing industry.

The present-day truck is the 20th-century
descendant of the 19th-century horse and
wagon. The lineage still shows in the name of
the Teamster’s Union, but otherwise the evolu-
tionary change has been complete. At the turn
of the century, when the infant automobile was
just beginning to crawl around a few urban
streets, intercity freight was being carried com-
petently by a vigorous railroad industry. Horse-
drawn wagons filled the pickup and delivery
role. Except for some private haulage and the
movement of agricultural products to nearby
market, there was no intercity highway freight
mode to compete with rail. The first commercial
penetration of the truck was in the displace-
ment of the horse for urban hauling. As shown
in figure VI.18, the Nation’s truck population
reached a million just after the close of World
War |, grew to about 3.5 million by 1930, and to
5.0 million by the 1940’s.
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Source: Highway Statistics, Federal Highway Administration.

Figure VI1.18. Growth of Truck Registrations and
Ton-Miles.

The truck population has grown by a factor
of five since World War Il. Of the 25 million
trucks now registered, only a little over 8 per-
cent are the heavy types usually associated
with over-the-road intercity freight. About three-
quarters of all the vehicles registered as
“trucks” (shown in fig. VI.19) are less than
10,000 pounds gross vehicle weight (GVW),
and more than half of these are used for per-
sonal transportation. Vans, mobile homes,
campers, and recreational vehicles are regis-
tered as trucks in most States. About 1 truck in
5 is used in agriculture, and about 1 in 10 is
used by utilities or service industries to haul
personnel and tools rather than cargo. Per-
sonal truck ownership varies regionally, and
while 1 family in 3 owns a truck in the Mountain
States, only 1 family in 24 owns a truck in the
Middle Atlantic States.

Trucks are manufactured by the major
U.S. auto manufacturers but, unlike automo-
biles, at least a dozen other manufacturers
produce and sell significant numbers of trucks.
Special sizes and configurations exist in a wide
variety, and to a considerable degree, particu-
larly for large-size trucks, the combination of
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components is specified by the buyer. Trucks
are classified according to gross vehicle
weight, and only the two highest weight classes
(class VII, 26,001-33,000 Ib.; class VIII, 33,001
Ib. and above) are significant in intercity freight.
Class VIl includes the large diesel-powered
tractor-trailer combinations plus still larger
multiple-trailer rigs covered in figure VI1.20.

HEAVY

MEDIUM U‘)

100 T Other
For Hire
M

g

Wholesale and Retail

Construction

Agriculture

Utllitles

Services

Percent by Use

Personal Transportation

Percent by Size

Source: 1972 Truck Inventory and Use Survey, Census of Transportation,
U.S. Bureau of the Census.

Figure VI.19. Truck Distribution by Size
and Use.

Regulation

The size and shape of the large trucks engaged
in interstate freight movement reflects to a
large degree the bewildering array of State
regulations governing trucks. Maximum truck
height, width, length, gross weight, weight per
axle, number of axles, and distance between
first and last axles are all regulated by one or
more States, but the regulations may differ from
State to State and between the Interstate Sys-
tem and other highways in the State. Such a
familiar feature as the cab-over-engine design
is the result of maximizing the allowable pay-
load space within fixed overall length dimen-
sion. The development of a simplified, single
national size and weight code would materially
assist the flow of interstate commerce by motor
vehicle.
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Figure VI1.20. Distribution of Combination Trucks.

State size and weight regulations of trucks
(summarized in table VI.7) are aimed at safety,
at standardization of facilities such as under-
pass clearance, and at controlling the effect of
excessively high axle loading on the highway
pavement, bridges, etc. Historically, these re-
gulations grew up within individual States with-
out great need to coordinate with regulations of
neighboring States. Gross vehicle weight limita-
tions range from a low of 73,000 pounds in
Connecticut and Wisconsin to a high of
129,000 pounds in Nevada. Twenty-three
States have a limit of 80,000 pounds GVW but
not all these allow the same axle loads or
lengths. Thus a truck configured legally and
loaded to the limit in one State may be illegally
overloaded in the next, and underloaded in still
another State on the same route.

Interstate truckers have essentially four
options:

e Load and configure for the most restrictive
State en route,
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e Shift loads and/or reconfigure at State lines,
e Route circuitously to avoid restrictive States,
e Run illegally in restrictive States, avoiding
weighing stations and police.

The indications are that all four are used at
different times by many truckers.

States also levy special taxes on trucks,
principally to cover the added cost which these
large, heavy vehicles impose on their highway
system. As with size and weight regulation, the
tax rate and method of taxation differ widely
among the States as illustrated in table VI.8. All
States impose fuel taxes, but since these are
inadequate to cover highway cost of the large,
fuel-efficient vehicles, and since trucks could
traverse States by some routes without ever
buying fuel, a variety of other taxation schemes
have evolved. Many States reinforce fuel taxes
by requiring trucks passing through either to
buy fuel or else pay a tax equivalent to that
which would have been paid on fuel consumed
for mileage driven within the State, and many



Table V1.7

Truck Size and Weight Limits By State

State Height Width Length, Ft. Weight, Lbs.
(Ft., Ins.) {in.)
Single Axle Tandem Axle Gross Combination
Alabama 136 9% NS 55 NP NP 20000122 0001 20 000 40.000 (44,0001 ' 36,000 (39 600IF" 92.400 80.000 110%
Alaska”* 136 96°* as 65 65 0 20.000 20 000 34 000 34,000 105,500 No interstate None
Arivons 1360t % NS 40 65 65 65 20.000 20 000 34.000 34.000 80,000 80,000 None
Arkansas 136 9% NS 55 65 85 18.000 18.000 32.000 32.000 64,000 (73.280%" 73.280 None
Cattornia 1Beoat! 967" a0 60 65 65 20 000 20.000 34,000 34,000 80.000 80,000 500 1b /
Coiorado ERRET TR NS 65 6 65 18.000 20,000 36.000 36.000 85,000 60,000 None
Connecricut 136 102 NS 55 55 NP 22 400 22.400 36.000 36.000 73,000 73.000 (73,2801 £
Orlawarr 136 9 40" 56 55 65 20 000 20,000 6,000 36.000 73.280 73.280 None
Wkt D 126 % NS 55 55 NP 21000122000 '*7 21000122000 37000(38.000°' 37,000 (38,0001 ' 72.280 (73,2801 72,280 (73.280)€ 1,000 10
Flonda 136 9% NSt 55 55 NP 20.000 (22.000" ' 20000 (220001"  40.000 144.0001'  40.000 (44,000 85.500 80,000 1%
Grorga 156 96 N3 55 55 55 18.000 120 340/ ' 18000120 3401 36,000 140.680/ ' 36.000 140,680)" ' 80.000 80,000 None * 13%
Hawa: 136 108 NS 55 65 65 24,000 24.000 32,000 32,000 80800 80,800 None
Taho 1 102 96 NS 65! 65 7598"" 20000 20,000 34.000 34.000 105.500 80.000 1105,50014% None
fiinows 136 9% 4542 55 60 6065°" 18,000 18.000 32000 32000 73280 73.280 None
tndana 136 % NS 58 55 & 18.000 18.000 32.000 32000 73280 73,280 1000 1
towa 136 9% NS 55 55 60 18.000 18.000 1185401 32 000 32 000 132.9601° ' 72634 (73 2801 73.280 8% %
Kansas 136 96"’ NS 425 60 6 65 20 000 20,000 34 000 34 000 85,000 80,000 None.
Kentucky 16036t 96 NS 30554 8506514 5516518 121000 € 20.000 as.700" ¢! 34.000 **30.000 (82.000/4" 80.000 5%
Louniana 136 9% NS 60 65 ©514' 20,000 20,000 34,000 34 000 80 000 80000 None
Marn et 1029 5 565 565 NP 22,000 22 000 38,000 34000 80000 80000 5%
Maryiani 136 96 NS 55 55 1651°" 654" 22.400 22.400 40.000 40 000 13.280 13.280 1000 1>
Massathumits 136 96" NS 55 NP NP 22,400 22 400 36.000 36.000 R0.000 80.000 None.
Michuan, 136 9% NS 55 55 65" 18.00020.000"" 18.000 120000 26,000 (34.000)%' 26,000 (34 000" Ga Ga None.
Minesota 16 % NS 55 55 ©*" 18000 18,000 32.000 32 000 13.280 13280 e
Mississinn 136 % NS 55 55 55 18.000 18.000 28650132.000"" 32000 57650 1732801 73.280 7500 Ib
Missour: 136 9% NS 55 55 56165°" 18000 18.000 32,000 32 000 64650 113 2804 73.280 Nowe
Montana 136 102 9% NS 6065%7 60165 60IBYM' 18000 (200001 ' 18.000 20.000" ' 32.00034.000""  32.000 (34 000" 16.800 1105 500" 76,800 1105.500" None
Netraska 136 9% NS 4D 60 65 65 20,000 18.000 18,9001 34 000 32,000 (33 6001" ' 95 000 71146 173,280 LS
120 0001* 134,000 195.0001%*

Nevada i) 9683 NS 0 0 0 20,000 20.000 34 000 34.000 G5 11290007 80,000 (129 0001 None
New Hampshies 136 9 NS 55 55 NP 22.4n0 27 400 R 36 002 73.280 73.280 None
Now Jorsey 136 % NS 3 55 56 55 22,400 22,400 34,000 34.000 80,000 80.000 5"
New Moo 136 9 11022 NS & 65 65 21600 21,600 34320 34320 86.400 86.400 Nonw
New York 136 9% NS 35 55 55 55¢¢ 22 400 22400 36 000 36.000 71000 (80.0001* * 71,000 (80.0001* None
Nortn Caroling 136 % NS 55 55 NP 19,000 (20.000/* ' 19.000120000' ' 36.000138.000° ' 36.00038.000)" ' 76.000 (19.8001* " 76,000 (79,8001 5w “,%"‘; e
North Daknta 136 96 1102 NS 6065 6065 (65)°" 18,000 120 000" 20.000 32000134.000%" 34000 G6 1105500 80,000 None
On 136 % a5 60 3 6 20,000 20,000 34.000 34 000 80,000 80,000 1000 m
Oklahoma 136 96 1102)%" NS 85 65 85 20.000 20 000 34 000 34.000 90,000 80,000 None
Oregun 136 96%7 40 60 650754 8505%" 20000 20.000 34.000 34 000 76,000 1105 500144 76.000 (1055001 4.000 b 1.000 1
Pennsylvania 136 % NS 56 55 Ne 22,400 22,400 36 000 36 000 13.280 13.280 T under 73.280
Rhode Istand 136 102 NS 40 55 55 [ 22.400 22.400 36.000 36 000 80.000 80,000 (88.0001" None
South Carolina 136 96 NS 56 55 NP 20,000 (22,0001t 20000 36.000 139,600 ' 32.000 1352000 13,280 180 6001 ' 80,000 100
South Dakota 136 % NS 65 6 85 20,000 20000 34.000 34,000 45,000 80.000 v
Tonnessen 136 9% NS 56 55 NP 18.000 18,000 32000 32.000 13,280 13280 None
Texas 136 % NS ) ) 65 20,000 20,000 34,000 34.000 80.000 80,000 Use 5%
Uran 1 % 45 65 & 65 20,000 20,000 34,000 34.000 80000 (10500014 80000 105,0001" ' None
Viermant 136 102 96 NS 56 55 NP 22.400 22.400 36 000 36.000 13.280 73.280 5"
Virginia 136 9% NS 55 55 NP 20.000 121,000/ ' 20,000 34,000 135.700€" 34000 76,000 (79.8001* ' 76.000 179.8001¢ Use 5%1
Washington 136 9 as 65 65 65 (701" 18,000 120.0001"* 18,000 (20.0001%% 32000 (34 000" 32,000 (34,0001** 72,000 (105 5001 12.000 110550014 % 2,000 1t 500 h
West Virginia 12601368 9% NS 508514 501558 NP 20.000 20,000 34,000 34.000 65,000 180 00014 80,000 50,
Wisconsin 136 9% 3¢ 55 55 NP 117001195004 F' 11700119500 19,200132.000'  19.20032.0001¢' 43,800 173.000°" £' 69,350 173.0001" ' 3650 b 1,500 it
Wyoming 1 96 (102" NS 75 7% 7% 20.000 20,000 36.000 36,000 101,000 80,000 None.
LEGEND
Al Ondesgnated highways C1 - Semitrarler length measured from extreme rear  F1  ~ With 10ag
A2 - Duning designated seasons of tractor chassis to rear of semitrailer F2 - 4 tires per axie
A3 With regular permit €2 - Semitraifers in excess of 40 feet permtted it
A4 - By fuel crisis proclamation kingpin 10 rear axies of semitrailer does not G1 - One tandem axie 1oad of 32,000 1bs. per combin,
N p“::t"; ornotrestcted. oy B B e et tlowes provided T oo et of 32,000 s, ach par compination

Kingpin to rearmost axle of semtrarler does with 5 axles provided GCW not over 73,280 Ibs

- Alaska has no interstate nighways. not exceed 39 feet G2 - 3Axie truck plus J-axie ful trailer within 50 feet overall
- Cass 8 hignways C4  ~ Except NYC and Sutfolk and Nassau Counties Jongth
B2 - 100 inch across Ures €5~ Notrestricted to 40 ft f overall length it G3 ~ 64,000 ibs + steering axie wt {assumed 9,000 Ibs )
B3 - 102 nch across tres of combination not exceeded G4 - Limited by axies - 139,000 1b max calculsted
E1 -~ Numercal value ncludes tolerance. G6 - W =750 (L 40)
L=> 18
H1 - Stinger

1 Gross combination weight. 2 Gross axle weight.
Source: Truck Trailer Manufacturers Association.

require a bond to insure payment. Most States
have some form of registration fee, some im-
pose property and other taxes on motor carri-
ers and/or miscellaneous fees. Not only does
the amount paid vary from State to State but
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the recordkeeping and paperwork proliferate
for the operator.

Federal taxes include user-charge taxes
on fuel, lubricating oil, vehicle use, new trucks
and trailers, parts and accessories, tires, tubes,



State Tractor o Trailer
Alabama Gvw FF
Arizona FF+GVW  FF+GVW
Arkansas GvwW FF
California FF+GVW  FF+GVW
Colorado EwW FF
Connecticut  GVW FF
Delaware Gvw Gvw
Florida Gvw FF
Georgia Gvw FF
Idaho Gvw FF
linois FF+GVW -
Indiana GVW -
lowa Gvw Gvw
Kansas GVW Gvw
Kentucky GVW FF
Louisiana GW/AX FF
Maine Gvw FF
Maryland Gvw EwW
Massachusetts GVW FF
Michigan GVW, AG EW
Minnesota Gvw FF
Mississippi T+ GVW T+FF
Missouri GVW FF
Montana FF+GVW  FF+GvW
Nebraska Gvw FF
Nevada EW EW
New Hampshire -
New Jersey GVW FF
New Mexico GVW FF
New York Gvw FF
North CarolinaGvw FF
North Dakota GVW FF
Ohio EW EW
Oklahoma GVW, AG FF
Oregon GVW GVW
Pennsylvania GVW FF
Rhode Island Gvw FF
South CarolinaCAP FF
South Dakota EW, AG EW, AG
Tennessee Gvw FF
Texas Gvw FF
Utah GVwW FF
Vermont GVW FF
Virginia FF+GVW FF
Washington FF+GVW  FF
West Virginia Gvw FF
Wisconsin Gvw FF
Wyoming EW EW

LEGEND:

GVW  — Gross vehicle weight

EW ~ Empty weight

FF — Flat fee

GW/AX — Gross weight/axle

AG — Age

T — Tag

CAP — Load capacity

MSR — Multistate reciprocity
WSP — Western states proration
IRP — International registration

Source: Report No. FHWA-RD-75-40, “Effect of Current State Licensing, Pe

Registration

Table V1.8
Partial Tabulation of State Taxes, Fees, and Regulations

Tax

Fuel

Rate

¢/Gal

9.5

7

7.5
85

75

© ©® ® © ® o ©

© © o ®

~

6.5
75

Bond
Req’d. $
1,000
500
500

100/v
1,000
1,000

500
Bulk
1,000
500
1,000
1,000
500

3,000
1,000
500
500
1,000
500

200
<20,000

500

500
500
100

500

Cost
Com. oot Report
nation Participation Req'd of
$ 800 MSR >2 AX
523 wsp D
802 - >306G
474 WSP All
56 wsp >20G
555 - >2 AX
362 - >2 AX
472 MSR >50G
700 MSR >2 AX
102 wsp >20G
1,492 wspP >20G
486 WSP >2 AX
1,220 WSP >30G
1,070 WSsP >2 AX
m MSR, IRP >2 AX
570 MSR >30G
605 - >2 KGW
455 MSR >2 AX
390 - >20G
590 MSR >25GC
1,063 WSP >2 AX
832 MSR > 24 KGW
1,008 MSR, WSP, IRP >30G
771 wspP D
812 wsP >30GC
132 WSP D
432 - o
544 MSR > 18 KGW
76 WSP D
519 - > 18 KGW
724 MSR >2 AX
a7 WSsP All
605 - -
634 - All
185 WsP -
560 - >2 AX
410 - -
514 MSR o]
707 WSP >40G
878 MSR, IRP > 26 KGW
737 IRP o]
485 - o)
1,659 - -
662 MSR >2 AX
742 WSP D
590 MSR >2 AX
962 - >20G
60 - -
Q — Quarterly compensatory
M ~ Monthly
GR — Gross receipts or operating revenues
Mile — Mileage tax
T-Mile  — Ton-miles tax
Retal  — Retaliatory versus States
Taxing own trucks
>2 AX — All with more than 2 axles
>XX G — All with more than XX gal in tank entering
>XX GC

— All with more than XX gal capacity
>XX KGW — All over XX thousand Ib. GVW
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Filing
Reg.

o 0o 2 2 2 2 0

Bulk -

o 2 0 0O 2 0O

4
=

2 0 0O OO O P T 2T 2T O 2T 2T O

2T 2 0o 2 0O

o 2 0

Third Structure

Carriers

Applies
Nature "y Filing

For-Hire RE
RE
RE
Mite

All REP

RE

Retal  Versus RE

Mile Al RE

RE

- REP

Q - _

RE

GR For Hire R

Retal  Versus REP

EwW Al RP

Mile All RE

T-Mile Al

Mile All R

Mile All REP

- RE

Retal  Versus -

- REP

- RE

Retal  Versus RE

Comp Al RE

— Regulated (ICC)

Exempt

— Private

- Yes

0/20/5 — Liability
Single person/
Multiple person/
Property
$x 1,000

Plan

<omz
]

Utilities
Commission

Resident

Insurance Agent

Req'd Req'd.
25/100/10 -
25/100/10 Y
25/100/10 Y
100/300/50 Y
25/50/5 Y
25:50'6 Y
10/20/5 -
10/20/5 -
25/1005 Y
20/40/5 Y
25/100/10 -
25/50/10 Y
Evidence Y
10/30/5 -
25/10.10 Y
20/40/10 Y
- Y
100/300/50 -

50/200/15 Y
100/300/25 -
50/100/10 -
25/100/10 -
Evidence Y

25/100/10 Y

15/30/6
10205 Y
25/100/10 -
25/100110 -
2005 Y
25/100/10 -
102510 v
102010 -
25/100/10 -
10205 Y

- Y
10205 -

25/100/10 Y
25/100/10

20/40/5 -

25/100/10 -

10/20/5 Y

15/30/10 -

25/50/5 Y

G — Gross

D - Double tire vehicles
Comp. — Compensatory

git and Fee Requirements,” Federal Highway Administration.



and tread rubber. In many cases Federal regu-
lations differ from the States’, and in most
cases the reporting paperwork is additive to the
State-imposed workload.

Trucks and trucking are regulated on a
national basis by agencies that include but are
not limited to the DOT for safety (National
Highway Transportation Safety Administration,
Bureau of Motor Carrier Safety, and Materials
Transportation Bureau); the Environmental
Protection Agency (EPA) for emission and
noise; Occupational Safety and Health Admin-
istration for worker conditions; and the Inter-
state Commerce Commission (ICC) for entry,
exit, rates, and other economic matters.

The ICC regulates common and contract
“for hire”’ motor carriers with the exception of
(a) those operating entirely within one State, (b)
carriers of exempt agricultural products, and
(c) carriers operating in defined commercial
zones of intense trade activity. The nearly
15,000 carriers regulated by the ICC haul gp-
proximately 42 percent of the total freight ton-
miles. Private carriers—those owned by a com-
pany and hauling the goods of that company—
are not ICC regulated. Regulated motor carriers
are further classified by size (class |, over $3
million annual revenues; class I, $0.5 million to
$3 million; class lll, less than $0.5 million), by
commodities carried (general or special), and
by route (regular or irregular).

The ICC controls entry into the market,
merger within the market, exit from the market,
commodities carried, and rates charged. The
ICC does not set freight rates but acts to ap-
prove or reject rate proposals made by individ-
ual firms or by rate bureaus. Under the Reed-
Bulwinkle Act of 1948, rate bureaus are granted
immunity from antitrust laws, allowing them to
set rates collectively.

The stated goals of rate regulation are that
rates must be just and reasonable, compensa-
tory, and neither unduly discriminatory nor pref-
erential. Although ICC regulation of motor carri-
ers dates back only to the Motor Carrier Act of
1935, truck freight rates follow the earlier prec-
edent of rail freight rates in being commodity-
by-commodity specific, and are based on a
value-of-service philosophy. “Value of service”
follows the principle that the value of the com-
modity shipped and the rate shippers are willing
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to pay to move that commodity under specific
conditions are controlling in rate setting.

In any transaction, two limiting prices may
be identified: the minimum price the seller will
take for his goods or services and the maximum
price the buyer is willing to pay to get them.
Under competitive conditions, the actual trans-
action price usually settles near the minimum
related to the seller’s costs; without competi-
tion the seller may charge the maximum—what
the traffic will bear. For high-value goods, the
shipper (the buyer) finds that the price of trans-
portation is generally low compared with overall
product value and that a major additional trans-
portation cost is the inventory cost of his goods
tied up en route or placed at risk if the transpor-
tation is unreliable. As a result, the shipper of
high-value goods may be willing to pay extra for
fast, reliable service. Conversely, a shipper of
low-value goods finds that transportation price
is a large part of the final price of his product
and may be less sensitive to other service
factors.

Value-of-service rate-setting makes offi-
cial and perpetuates on a commodity-by-
commodity basis the type of price that would
result from a transaction between a monopoly-
like seller (carriers represented by the rate
bureau) and the shipper. Because commodities
are defined—and subdefined—in great detail
and because tariffs are set on a point-to-point
basis, the collected truck freight tariffs are ex-
tremely voluminous and intricate, so much so
as to have reportedly resisted computerization.
A movement away from value-of-service pricing
and toward cost-based pricing would greatly
simplify the rate structure and have substantial
benefits. One way this could be done (and this
has been recommended by the Department of
Transportation) would be to prevent carriers
from agreeing on rate levels, thus leading to
price competition.

Another aspect of the current highly com-
plex rate structure is cross-subsidization. While,
in total, the truck freight industry revenues have
been adequate to cover costs with a fair return
on investments, there is no assurance that the
revenue from any particular shipment will cover
all its costs or that revenue from another ship-
ment may not be compensating for losses
(cross-subsidizing) of the first. One form in



which cross-subsidization takes place is be-
tween different sizes of shipment. Currently,
small shipments are regarded as less profitable
and larger shipments may be highly profitable.

One result of the regulated for-hire truck
freight rate structure has been the diversion of
substantial amounts of traffic away from com-
mon carriage to private carriage. This loss of
highly profitable traffic is now recognized as a
principal problem faced by the common carrier
sector.

In many cases, the threat of competition
from private carriage provides a practical “cap”
to regulated tariffs. However, unless the ship-
per is very large, his private trucks sit idle much
of the time and make many empty backhauls so
that the private hauling costs per ton-mile actu-
ally moved are significantly higher than costs
per ton-mile of a large common carrier. Value-
of-service pricing tends to discriminate against
shippers both by commodity and by size.

Agricultural products are exempt from ICC
regulation and many farm-to-market cargoes
move in farmer-owned trucks. Owner-operated
trucks, some “gypsies’ who virtually live in their
trucks, conduct a lively business in exempt
commodities and strike individual bargains with
shippers for each cargo in the classical free-
market tradition.

Industry Performance

Since the major capital investment in the high-
way system is made by the Government and
much of the user charges thereon are paid by
non-truckers, no complete indicator of trucking
industry financial performance is available. Re-
turn on direct trucking investment, shown in
figure VI.21, and operating ratio—the ratio of
operating expenses to gross revenue—are fre-
quently used indicators.

The industry operating ratio has tended to
be in the mid-90’s for a thin margin of profit
sensitive to small variations in expenses or
general economic conditions. The trucking in-
dustry did relatively well in 1971 through 1974,

but 1975 was a difficult year.
Class | and class Il carriers (about 15

percent of the total number of regulated carri-
ers) generate nearly 90 percent of the industry
revenue. Independent truckers—often single-
truck owner-operators—operate with the thin-
nest profit margins and may remain viable only
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Source: 1975 Financial Analysis of the Motor Carrier Industry, First National
Bank of Boston.

Figure VI.21. Trucking Industry Performance.
(General Freight Carriers with Revenues
over $500,000)

by dint of long hours spent in maintenance and
administration beyond actual driving time. The
independent operator may contract directly
with shippers to haul exempt agricultural com-
modities or haul under lease for regulated firms.
In the latter capacity, the independent truckers
serve to limit the investment required for the
class | and |l carriers—in good times they can
lease additional independent equipment which
in poorer times they need not be burdened with.
The independent trucker lives a precarious
economic life.

More than half of all intercity truck ton-
miles shown in figure VI.22 are not ICC regu-
lated, being either haulage by private carriers or
the carriage of exempt livestock, fish, agricul-
tural, and horticultural products.

As noted earlier, private trucking opera-
tions tend to be more costly than for-hire opera-
tions. Figure VI.23 shows results of one loadm-
eter study in which trucks stopped were charac-
terized by regulatory class and either as empty
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Source: Transportation Facts and Trends, 1975, Transportation Association
of America.

Figure VI.22. Intercity Truck Regulations.

or loaded. Despite some possible data limita-
tions,® the results indicate that private, not-for-
hire trucks move without payload more often
than for-hire trucks. Despite the higher costs of
private trucking, many shippers and manufac-
turers have opted for it. When asked why they
have become private carriers, shippers over-
whelmingly responded that the reasons were a
combination of price and/or quality of service
which they could not get from regulated carri-
ers.

A survey of large industrial shippers lo-
cated in major metropolitan areas is a source of
information on why shippers use trucks. This
study indicates that this type of shipper is rela-
tively satisfied with the quality of truck freight
haulage in the aggregate (private and for-hire
combined), as shown in figure VI.24. The high
level of satisfaction is not surprising since
trucks usually provide more rapid and reliable
service than the other surface modes. Over-
night service for distances up to roughly 400
miles is possible on truckload (TL) shipments
where terminal delays are very small. Ontime
reliability is also higher (especially for private
carriers), and en route losses, through damage
or theft, are lower than on other surface modes.
Less is known about shipper satisfaction with

‘The data do not show how much load the “loaded"
truck carried. No indication is available as to why the truck
was traveling unloaded. The sample may have been
preselected by excluding lighter trucks and others obvi-
ously not requiring weighing.
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less-than-truckload (LTL) service. It is generally
believed that LTL service to major metropolitan
areas is satisfactory, but that service to small or
isolated communities is less satisfactory.

LTL shipments are usually handled by the
larger regular-route motor carriers who make
regularly scheduled trips to a number of points.
The carrier may provide local pickup and deliv-
ery service at either end and will have terminal
facilities for sorting and consolidation at major
origin and destination points. The LTL shipment
thus carries an “overhead” of two pickup-and-
delivery operations, two or more terminal han-
dling operations, and a considerable volume of
bookkeeping to keep track of the shipment
piled on top of the line-haul cost. For the aver-
age LTL shipment, this overhead amounts to
about 40 percent of the total cost but for short
distances and very small lot size, the overhead
may comprise most of the cost, accounting for
the sharp rise at short distance on figure VI.25.

Hazardous Materials in Highway
Transportation

Highways account for the largest vehicular
movement of hazardous materials. Not only are
trucks used for line-haul carriage, but many of
the package shipments by the other modes
involve pickup, delivery, or intermodal transfer
by truck. The movement of radioactive materi-
als shown earlier in table 11.21 omits this short-
haul truck leg.

While urban truck speeds are usually low,
the chance for accident during the pickup or
delivery of radioactive or other hazardous ma-
terial involves danger to surrounding traffic and
to the residential population. On the Interstate
System or other freeways, the road is usually
well separated from the residential population,
although the danger to other traffic remains.
Trucks hauling bulk hazardous material in tanks
or pressurized containers are a familiar highway
sight and are placarded to indicate the type of
material being carried. These placards are in-
tended to provide information to handling
crews and more particularly to emergency per-
sonnel who might have to deal with the truck in
an accident.

Individual packages of hazardous material
carried as part of an LTL-consolidated ship-
ment may be labeled, and their contents will be
indicated on a shipping paper. However, when
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Figure VI.23. Portion of Trucks Carrying Load (1972 Loadometer Study)
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Figure V1.24. Shipper Satisfaction with Trucking.
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Figure V1.25. Comparison of Trucking Costs.

small quantities are carried, the van itself is not
likely to be placarded, and the driver may not be
specifically aware of the materials involved ex-
cept for the notations on the shipping papers he
carries. Such situations pose special dangers in
the event of an accident since emergency per-
sonnel may not be aware of special precautions
required.

Measures to improve the overall safety of
trucking will enhance the safety of transporting
hazardous material. As the volume of haz-
ardous-material movement doubles by 1990,
the Department of Transportation will press its
program to add to safety in the highway trans-
portation of these materials. The Department

165

will continue to support State adoption of Fed-
eral regulations in the interest of efficiency and
uniformity. It will increase its efforts to educate
shippers, carriers, and emergency-response
personnel as well as the general public via the
available media. It is anticipated that motor
carriers of hazardous materials will be required
to formulate and initiate “‘contingency cleanup”
plans analogous to those now required of water
carriers.

Truck Issues
The following section discusses several truck-
connected problem areas involved in planning
for the future, first presenting the set of issues
and then the planning recommendations or
assumptions that deal with them.
Less-Than-Truckload Shipments. The LTL
issue is two sided. The LTL shipper or receiver
generally gets poorer service at higher prices
than he would get at TL size. If heis located in a
small community, he may get infrequent service
with choice limited to a single carrier. His prob-
lem is compounded by the Byzantine intricacy
of the rate structure if the route involves more
than one carrier and if the destination is also a
small community.

On the other hand, for the carrier, the
small, short-distance LTL shipment may be a
money loser. One study has indicated that for
shipments under 500 pounds, which made up
two-thirds of the shipments, the cost-to-
revenue operating ratio was 125 percent—
costs 25 percent above revenues—while the
overall operating ratio for all size shipments
was 94.6 percent. Thus, the carrier was cross-
subsidizing his small shipments from the large
and had an incentive to improve his profit posi-
tion by cutting back on small shipment service.

There appears to be a movement away
from cross-subsidization in the motor carrier
rate structure. Actions by the ICC, as well as
recommendations by critics of the existing re-
gulatory environment, all point to a reduction, if
not an elimination, of this cross-subsidy via
some form of rate restructuring.

Another current cross-subsidization is be-
tween shipments of different value, with high-
value shipments cross-subsidizing low-value
shipments through value-of-service ratemak-
ing. The loss of high-value shipments to private
carriage has reduced the efficacy of value-of-



service pricing to motor carriers, and some
movement away from it is probably occurring.
Under regulatory reform, this movement would
be accelerated.

The Cost-Share Issue. A second recurring
truck/highway issue is whether trucking pays
its share of highway costs. Of course, even if
they do, they still enjoy a competitive advan-
tage over rail since (1) there are joint users of
the highway who pay part of the total cost of the
highway, and (2) trucks pay as they use the
facilities, whereas railroads have to make the
entire investment prior to using the facility and
must continue with repairs and modernization
even when traffic is limited.

The cost of construction and maintenance
of highways used in interstate truck freight
movement comes almost entirely from taxes
and fees levied on the various highway users
and earmarked for such purposes. Trucks do
pay such taxes, on fuel and in a variety of other
forms as noted earlier. The issue, then, is
whether the share of taxes from trucking com-
pensates for the share of highway costs for
which the truck is responsible.

The process of determining cost responsi-
bility is an intricate one. To determine capital
cost responsibility of various vehicles on
Federal-aid highways, the Federal Highway Ad-
ministration (FHWA) follows a procedure that in
effect “peels back” the incremental costs im-
posed by vehicles of different weight classes.
For six classes of axle weights, the process
repeatedly asks how much less it would cost to
build the highway if the highest weight class
were not present; the cost differences indicate
the fraction of the total cost assignable to each
weight increment. The heaviest trucks thus
take a share of cost responsibility in all six
classes, automobiles only in the lightest. The
cost responsibility of a specific truck type de-
pends on the number of vehicle-miles assign-
able to that type under various loading condi-
tions. In addition to axle-load costs, trucks are
assessed for the whole cost of facilities re-
quired by their presence, such as truck hill-
climbing lanes. One foot of the 12-foot freeway
lane is charged to all wide (dual-tire) vehicles.

Such cost-allocation studies were made
by FHWA in 1961, 1965, and 1970. In 1975, a
short study was made with a more complete
analysis due later. The 1975 study indicates, as
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did the earlier studies, that a rough balance
among the highway modes does exist for the
Highway Trust Fund. It appears from figure
VI.26 that trucks, in fact, pay slightly more than
their share of the total, and autos, slightly less.
In greater detail, it appears that some heavy
diesel-powered trucks may be underpaying
while some lighter, gasoline-powered units are
heavily overpaying. The current studies, as
have the previous studies, will result in recom-
mendations for changes in the Federal tax and
fee structure to better match payment to cost
responsibility.

100

Percent of Total

»
o
|

fie]

Automobiles

Single-unit Trucks

Trucks

Source: Cost Allocation Study, 1975, Federal Highway Administration.

Figure V1.26. Cost Responsibility and Payment
for Federal-Ald Highways, By Vehicle and Type

Cost-responsibility studies are also made
by States and likewise result in recommenda-
tions for change in the tax and fee structure at
the State level. Again a rough balance is as-
sumed to exist, but undoubtedly each analysis
indicates some need for change resulting from
some detail unbalance. Two points should be
noted, however. First, that a nationwide study,
as done for the Federal-aid system, does not
preclude imbalances among regions, lot sizes,
or commodities. Second, that the timelag in-
volved in making cost-allocation studies and
eventually legislating rate changes means that



any disequilibrium may persist several years
and that remedies, when they come, may treat
an earlier condition. The private enterprise sys-
tem, which seeks to maximize return on invest-
ment, will tend to concentrate activities where
the tax and fee structure are most favorable.
Thus, if a particular truck configuration or usage
is able to take advantage of a peculiarity of the
regulatory or tax structure, it may be exploited
heavily before the situation is corrected. Such
behavior is, of course, not restricted to trucks or
to transportation but is a normal characteristic
of any “living” system to grow most where
conditions are most favorable.

It appears that, on the whole, the highway
tax and fee system is not intended to be tilted
strongly in favor of subsidization of truck freight.
The correction mechanisms, however slow, do
operate to correct imbalances. As stated
above, public ownership of the right-of-way,
and sharing of that right-of-way with a much
larger body of private automobile users, does
present an advantage to trucks as compared to
private right-of-way ownership by railroads.
Truck freight gets the use of a system which it
could not afford to build alone, and it pays for
the system only as it uses it. The truck operator
is not burdened with time-accumulating costs
for the highway system. If business slumps and
his usage declines, the system does not fall into
massive decay because truck contributions to
maintenance decline in bad business times.
The public sector takes the investment risk and
the cushion of automobile-user tax revenues
provides stability.

The Truck Size and Weight Issue. Be-
cause larger trucks can generally operate at
lower cost per ton-mile to the operator, there is
a continuing question whether current size and
weight restrictions ought to be modified to per-
mit these more economical sizes. Larger truck
sizes, however, pose questions of safety, of
damage to existing roads, of emissions and
other environmental impacts, and of economic
impacts including those on competing modes.

The Federal-Aid Highway Act of 1975 au-
thorized States to increase their maximum vehi-
cle weights on Interstate Highways to 20,000
pounds for single axles, 34,000 pounds for
tandem axles, and 80,000 pounds (or the so-
called bridge formula,* whichever is less) for the
overall maximum gross weight. However, under
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grandfather clauses, States may retain their
previous regulations. Thus, for those that per-
mitted larger trucks on other roads, the size and
weight regulations for the Interstate move up to
the new values of the Act. States with more
restrictive limits may retain them on the Inter-
state and elsewhere.

There are several options which various
people have proposed for further increase in
truck size and weight:

e Increasing length and width without chang-
ing maximum gross vehicle weight,

e Increasing maximum gross vehicle weight
but retaining maximum tandem axle loads (im-
plying multiple trailers),

e Increasing tandem axle load.

The capacity of a truck may be con-
strained by either the volume limit of the cargo-
carrying space or the weight restrictions on
gross weight or axle load. The empty curb
weight of a semitrailer rig is generally in the
neighborhood of 20,000 to 25,000 pounds, and
approximately 4,000 pounds must be added for
refrigerated trailers that move perishables.
Thus, approximately one-third to one-fourth of
the permissible gross weight is tare or non-
revenue-producing dead vehicle weight. De-
pending upon the size of the trailer and the
density of the cargo carried, trucks may bulk out
(reach the limits of space of the container)
before they weigh out (reach the limits of GVW
or axle load) or vice versa.

Figure VI.27 indicates how the space and
weight limits balance for six cargoes ranging
from 24 to 50 pounds per cubic foot using a 35-
foot semitrailer with 2,000-cubic-foot capacity
under a 73,000-pound GVW limit. It may be
seen that for a trailer of that particular length, a
cargo of cigarettes will bulk out, whereas a
cargo of paint will weigh out. It may also be
shown that the 30-pound-per-foot cargo of ve-
neer and plywood will continue to weigh out
before it bulks out even when the weight limit is
changed from 73,000 to 80,000 pounds, but
that more cargo can be carried. Alternatively,
while more cigarettes could be carried in a 40-
foot van than in the 35-foot one used for illus-
tration, the added length would be of little use

*W=500 ((LN/N-1) + 12N + 36), where W = overall
gross weight of any group of two or more consecutive
axles, L = distance in feet between the extreme of any
group of two or more consecutive axles, N = number of
axles in the group under consideration.



for other cargoes that have already reached
their weight limit. Therefore, the utility of either
of the two options for increasing trailer
productivity, higher axle-weight limits or larger
trailer volume is very dependent upon what

cargoes are being carried.
40% EMPTY
FULL
T &
24 LBS. PER CUBIC FOOT 40 LBS. PER CUBIC FOOT
(CIGARETTES) (SOAP)
~20% EMPTY
47% EMPTY
& [i]
v v OIC
30 LBS. PER CUBIC FOOT 45 LBS. PER CUBIC FOOT
(VENEER & PLYWOOD) (CANNED & FROZEN FOODS)
31% EMPTY ( 52% EMPTY
T 9 T

35 LBS. PER CUBIC FOOT
(ORANGES & GRAPEFRUIT)

50 LBS. PER CUBIC FOOT
(PAINT)

'These ratios will be somewhat changed because of the increased axle

weights allowed. Double trailers generate more unused capacity than
single trailers.

Source: Malcolm F. Kent, “The Freight's the Weight,” Highway Research
Board Proceedings Thirty-seventh Annual meeting, Jan. 1958, p.35.

Figure V1.27. 73,000-Pound Gross Weight Loadings
in 35-Foot Semitrailers of 2,000 Cubic
Foot Capacity'.
(Tare weight — tractor 14,000 lbs,trailer 11,000 Ibs)

The average density of general freight
shipment is about 12-1/2 pounds per cubic
foot as packaged for transportation. A large
segment of vehicle-mile truck traffic could thus
benefit from increased volume. However, the
dimensions and shape of the existing highway
system limit the payoff from larger trailers. In-
creased height encounters obvious clearance
problems with underpasses. Increased length
encounters problems in turning radius and in
overhang on freeway interchanges and off-
freeway intersections. Increased width has limi-
tations in the locked-in-concrete lane widths of
the highway system. However, a 6-inch in-
crease from 96 to 102 inches appears to have
payoff beyond the simple volume increase. By
allowing for slightly more than 8 feet of interna/
dimension, the stacking efficiency of pallets
and other packages of standardized 2-, 4-, or
8-foot dimension would be greatly improved.
On freeways with 12-foot lane widths, the in-
crease of 6 inches in truck width may be tolera-
ble. Some urban buses now use a 102-inch
width. Older streets and highways, especially
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narrow secondary roads might not be as able to
tolerate wider trucks.

All States apply overall length restrictions
to trucks. Particularly on two-lane roads, truck
overall length is meaningful for safety in pass-
ing; on multilane freeways, length up to as
much as 100 feet appears to be reasonably
safe (see below in discussion of multiple
trailers). The limitation of overall length was a
prime factor in the evolution of the cab-over-
engine tractor design which minimizes nonpay-
load length. Unfortunately, the design has poor
aerodynamics, leading to fuel economy loss;
creates problems in weight distribution be-
tween steering and pulling wheels; and leads to
higher driver fatigue from cramped space. Spe-
cial wind deflectors are now being added to
truck cabs to correct poor aerodynamics of the
gap between tractor cab and trailer. The basic
blunt shape of the cab-over-engine design is
difficult to correct without adding to truck
length.

About 30 States, mostly in the West, now
permit length up to 65 feet for twin-trailer com-
binations. The usual rig consists of a standard
short tractor with a 27-foot trailer, a towing dolly
hooked to the lead trailer, and a second 27-foot
trailer mounted to the “fifth wheel** of the dolly.
The “twin 27" combination has about a third
more cargo space than the conventional 55-
foot overall length tractor-semitrailer combina-
tion but has better weight distribution and a
tighter turning radius.

A few States, including Utah, permit triple
27-foot combinations to operate on designated
highways. Table VI.9 summarizes the payload
capacity of various configurations of 27- and
40-foot trailers.

Twin 40-foot trailer combinations may op-
erate under special permit on Interstate toll
roads in Massachusetts, New York, Ohio, indi-
ana, and lllinois, forming a nearly continuous
east-west route from Boston and New York City
to Chicago. The twin 40’s do have turning
radius problems and are assembled and disas-
sembled in special yard areas adjacent to the
freeways. Their use on toll roads gives State
authorities ready control over the twin 40-foot
traffic. With two 40-foot trailers, the twin 40-foot

*"'Fifth wheel” is the pivot and circular-bearing plate to
which the semitrailer attaches.



Table V1.9
Payload Capacity for Trailer Sizes and Configurations.

Trailer Combination Cargo
Vehicle Description Feng‘h . T T Ullage' Cube @ 19 @sz’z"nf/m @ DA/t @80y
Outside Inside

(feet) cubic feet
Semi-Combination 5 27 26.3 8 76 160 1,439 8.7 13.0 17.3 36.2
Semi-Combination $ 30 29.3 8 7.6 178 1,603 9.6 144 19.2 40.1
Semi-Combination 5 40 39.3 8 7.6 239 2,150 129 194 25.8 53.8
Semi-Combination 5 45 44.3 8 76 269 2,424 14.6 21.9 29.2 60.7
Doubles-Combination® 27 26.3 8 7.6 320 2,878 17.3 25.9 345 719
Doubles-Combination’ 40 39.3 8 76 478 4,300 25.8 38.7 61.6 107.5
Triples-Combination?® 27 26.3 8 76 480 4,317 259 389 519 108.0
Semi-Combination ? 45 44.3 8 8.1 165 2,630 15.8 23.7 315 65.7

'Ullage is unused space in packing due to package shape. 2" ow Density” according to American Trucking Association 3"High Density” according to American Trucking Association.
“Density to match cube and weighout of 40’ trailer. °The existing “workhorse"” of the system. *Western doubles. ’Eastern doubles (turnpike). *Utah only. *Change to 102" width,

ullage computed for 40"x48” pallets.

Source: U.S. Cargo Transportation Systems Cost and Service Characteristics, Transportation System Center, Department of Transportation.

obviously has twice the volume of the single 40,
an advantage that may not be usable for all
cargoes unless GVW may also increase. The
ability to run doubles also allows empty trailers
to be repositioned without the dead loss of a
completely empty backhaul if the empty can be
hooked to a loaded single rig.

Increasing truck weight would benefit
those shipments of denser goods, which make
up less than half of general freight shipments,
but include liquids, steel, machinery, etc., of
relatively high value. Increased weight has
safety implications in terms of truck handling
and bridge structure. The principal factor, how-
ever, is not gross weight but the weight per axle
or closely spaced pair of tandem axles. In-
creased axle load directly affects highway sur-
face wear and, for very heavy loads applied
over a small area, could actually crush the
surface. For the most part, however, a moder-
ately greater load per axle results in an acceler-
ated need for surface repair and bridge rein-
forcement. A 1967 study by the FHWA exam-
ined the cost and benefits of increasing high-
way axle loads and concluded that the benefits
would significantly outweigh the costs. Figure
V1.28, taken from that study, indicates a favor-
able benefit-cost ratio for tandem axle loads up
to 44,000 pounds. However, since the time of
the study, highway construction costs have
inflated, the 55-mph speed limit has altered the
benefit value, and other factors may have al-
tered the relationships. FHWA is now actively
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Source: Summary and Assessment of Sizes and Weights Report, Federa/
Highway Administration.

Figure V1.28. Incremental Benefit-Cost Ratios
For Increased Truck Axle Weight.

reexamining the truck size and weight benefit-
cost picture and the results of the earlier study
are shown here only to indicate that a net
benefit in higher axle load might exist.

Bridge replacement, because of age and
increased traffic loads, is a serious problem for
most State highway systems. For the most part,
however, this replacement of older bridges is a
need associated with older streets and roads,
not with the Interstate System or newer non-
Interstate freeways. Possible bridge problems
associated with increasing truck axle loads on
these newer highways would more likely be
those of accelerated maintenance or reinforce-
ment rather than replacement. Nevertheless,
the potential cost of bridge work needs case-
by-case evaluation, and the cost would have to



be allocated fully to the trucks, which benefit
from the weight increase.

Estimates for the reduced operating cost
of various combinations are given in figure
VI.29. It may be seen that for a second 40-foot
trailer, the costs are reduced by 31 percent.
Projecting these potential cost reductions to
savings on a national scale will require estimat-
ing that portion of the traffic that would take
advantage of this expanded cargo capacity.
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'One 27’ trailer added to 2-27-foot rig.
20ne 40’ trailer added to 1-40-foot rig.

Source: U.S. Cargo Transportation Systems, Cost and Service
Characteristics, Transportation System Center, Department of
Transportation.

Figure VI1.29. Preliminary Estimates of
Door-to-Door System Costs.

While savings on unit costs are significant,
even an immediate legalization of larger sizes
and doubles everywhere would not result in an
overnight change by truckers or shippers.

Any change requiring new equipment
would be unlikely to phase in much faster than
the normal industry purchasing cycle. Wider
trailers or more powerful tractors to pull higher
gross weights would enter the fleet relatively
slowly. New truck purchases have averaged
about 10 percent of the fleet a year, and equip-
ment retirement has been at about 5 percent a
year as the fleet has expanded. Truck life is
relatively long and about 40 percent of trucks
registered 15 years ago are still on the road.

Conversion to doubles at little or no weight
increase might require only the towing dolly as
the major equipment purchase and could pro-
ceed rapidly from a technical standpoint. How-
ever, despite the lower cost per ton-mile, not all
shippers would find an advantage in larger

170

volume per shipment. Certainly the shipper who
regularly dispatches two trucks a day to a
specific destination would readily shift to two
trailers in a single combination. But the shipper
who now ships single truckloads needs to worry
about his and his customers’ inventory costs if
he doubles the shipment size and the time
between shipments. If a shipper now sends one
truckload directly to the customer, he will see
no cost advantage in a double if his shipment
must be routed via terminals at the origin and
destination ends for consolidation. Figure VI.29
shows nearly identical cost curves for the direct
single 40-foot and the twin 40-foot routed via
origin-destination terminals.

Roughly 41 percent of truck ton-miles now
move on the Interstate System, about 87 per-
cent now move in combinations, and about 37
percent in trucks of weight over 50,000 pounds.
Some of this movement is already in doubles. If
the above percentages applied simultaneously
to indicate prime candidates for a shift to dou-
bles, then something less than 13 percent of all
truck ton-miles would be eligible to shift.

Some shift of traffic from rail or water-
borne modes to truck might be expected if
larger trucks or doubles reduced trucking costs.
Because trucks, in certain cases, offer better
service at higher cost, the past decisions of
shippers to use rail or waterway must be as-
sumed to have been on a cost basis. Therefore,
if truck cost is reduced, some shippers would
reevaluate that decision. It should be noted,
however, that figure VI.29 shows that even twin
40’s in direct origin to destination (O-D) service
are still more costly than conventional rail box-
car. Any shift would thus be limited to those
borderline cases of moderately high-value
goods where speed and service are important
considerations. In actual cases, however,
value-of-service pricing may have so distorted
rail, waterway, and truck tariffs that short-term,
individual O-D link shifts would be difficult to
predict. In the longer term, however, with cost-
based pricing in all modes, the lowering of truck
costs would be expected to divert some rail or
waterway traffic with impacts on fuel consump-
tion, emission, safety, and investment needs as
well as direct dollar cost. Thus, resolution of
some of the above issues requires a conscious
review of public policy to weigh the effect on the
rail and water barge modes.



Safety of Larger Trucks. The prospect of
increased truck size and weight also raises
questions of safety. Larger trucks are generally
perceived as safety hazards by the motoring
public. The facts, as illustrated in figure VI.30,
appear to be these: The damage that occurs in
a truck accident generally does increase with
truck weight. Fatalities are slightly higher
per accident for trucks over 73,000 pounds
GVW than for trucks under 73,000 pounds.
However, the experience has been that the
number of accidents per vehicle-mile is lower
for double and heavy trucks than the average
for all combination trucks (possibly because of
greater driver experience as noted above, and
possibly because doubles are usually permitted
only on the freeways that can safely accommo-
date them). Because of the larger load per
truck, the accident rate and the fatality rate per
ton-mile are significantly /ower for doubles than
for trucks in general.
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Figure VI1.30. Trucking Accident and Fatality Rates.

Splash and spray, and other aerodynamic
effects of large commercial vehicles, have
been mentioned as annoyances, and perhaps
safety problems to private motorists. The com-
mon tractor-semitrailer generates two bow
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waves in the air, one each from the nose of the
tractor and from the trailer, and three splash or
spray fronts, one from each set of wheels; a
double 27-foot combination will have three bow
waves and five splash fronts. Such effects are
highly sensitive to speed variations and to the
shape and configurations of the vehicles in-
volved, but are materially reduced below 50-
mph speeds. They are almost totally insensitive
to the weights of the vehicles, either as an
absolute or a relative matter.

As to the problems of passing a longer
vehicle, the safety effect will depend upon what
highway is involved. On the Interstate System
any reduction in climbing and acceleration abil-
ity due to greater weight should make only a
small difference because of multiple lanes. In
contrast, on an older two-lane road, a heavier
and, therefore, slower truck will build up a
greater backlog of traffic. On the level, the
heavier truck needs more room to build passing
speed. For those attempting to pass the truck,
the added exposure time to pass and distance
traveled in the opposing lane at 50 mph in-
creases from 7 seconds and 610 feet for a 70-
foot truck to 8.5 seconds and 740 feet for a 96-
foot one.

All other factors being equal, increased
axle weights should increase stopping dis-
tance, brake component wear, and potential for
brake fade. Stopping distances ordinarily in-
crease in a non-linear manner with increasing
vehicle weight, in the absence of wheel lock or
stability problems. On those trucks where such
problems have been the limiting factor in brak-
ing effectiveness, similar problems can be ex-
pected at higher weights. While the effects of
this problem may be reduced somewhat under
NHTSA Standard 121, which became effective
in January 1975, it should be recognized that it
will take many years before the total fleet con-
sists of vehicles conforming to this standard.
Larger tires, properly rated for the new maxi-
mum weight allowances would of course also
be required. Those motor carriers subject to the
Federal Motor Safety Regulations have to meet
specific safety performance and equipment re-
quirements for braking, tires, and accessories
regardless of size or weight.

The empirical data available to date from
States where higher size and weight limits are
in effect indicate that double and triple combi-



nations have been operating at least as safely
as the conventional tractor-semitrailers. The
data are limited to over-the-road operations,
and not city streets. They tend to bear out the
view that it is the quality of a motor carrier’s
operation rather than the weight or configura-
tion of its vehicles that is the more significant
determinant of its safety record.

On balance, it appears that a shift to larger
truck sizes need not result in poorer safety but
rather could improve safety if high standards of
driver proficiency and equipment maintenance
were maintained. Nevertheless, the average
motorist in 1990, driving a smaller, lighter car
for energy conservation, is likely to view the
larger and heavier trucks with which he shares
the highway as a greater menace than does his
present-day counterpart.

In 1976, some truckers fail to obey the 55-
mph speed limit and these large vehicles in the
high-speed lanes create both a real hazard and
a perceived resentment among motorists who
do obey the law. Any change to permit larger
trucks must be based on strict compliance of
truckers with the law.

Highway safety is a major consideration in
highway capacity. As noted earlier in this chap-
ter, an increasing ratio of trucks to automobiles
results in a decreased volume the highway can
handle. Capacity-design estimates of the Inter-
state Highway System include an expected
concentration of trucks in the traffic mix. If the
proportion of trucks or size of the trucks in the
future traffic mix differs significantly from the
expected design mix, then the overload prob-
lems already discussed may be exacerbated.
Figure VI.31 illustrates the impact of doubling
the effective truck concentration in terms of the
additional miles of Interstate route pushed be-
yond design volume.

Itis necessary then, in considering actions
that may enhance the attractiveness of truck
relative to other modes, to reevaluate the ca-
pacity of the highway system. Those segments
indicated as potential overloaded links consti-
tute an additional cost chargeable to the truck-
freight mode to the extent that truck traffic
causes the overload.

The motorists’ perception of capacity may
also prove a critical factor to be considered in
truck-freight expansion. Since the financial suc-
cess of the trucking industry is in part a result of
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its shared use of the right-of-way, the willing-
ness of the private motorist to participate in
such a sharing becomes a crucial factor. If the
concentration of trucks becomes too high
and/or the trucks themselves become too
menacing, the motoring public may be unwilling
to continue to share.

Segregation. If the perceived truck menace
becomes too severe, it may be necessary to
consider segregation of truck traffic. Several
possibilities appear:

e Lane Segregation — Designated truck lanes
on existing highways could separate the bulk of
truck traffic from automobile traffic. However,
since passing capability is needed for both
trucks and cars, only an eight-lane design (four
each way) would give separation at all times,
and extensive redesign of interchanges would
be needed to avoid mixing at entry and exit. A
six-lane highway now often exhibits “‘de facto”
truck segregation with interaction only for truck
passing. No segregation is feasible for a four-
lane highway.

e [imesharing — A day-night segregation of
trucks and autos might take advantage of the
strong market for overnight delivery the truck
mode enjoys. While it might not be practical to
exclude all trucks by day (or all autos by night)
from most highways, traffic regulations might
strongly favor one or the other and change the
rules by time of day. A six-lane highway might
designate only the single outer lanes for trucks
by day with no truck passing, and by night give
trucks the outer two lanes with autos on the
single inner lane. Again, interchanges would
pose a problem. Exclusive-use lane designa-
tion is now limited mainly to urban area bus and
carpool lanes for encouragement of such mul-
tirider travel. Time-variable lanes are now used
mainly to shift direction of traffic flow. Improved
highway communication systems will extend
the capability for selective lane control.

e Exclusive routes — Completely separate
truck highways could be built and designated.
One suggestion has been to pave over aban-
doned rail right-of-ways for truck use. To do so
would deprive commercial trucking of the cost
advantages of shared highway use. Neverthe-
less, if truck freight were to increase very
greatly it might be necessary to adopt such
measures on very congested routes. Multi-
trailer truck “trains” on exclusive right-of-way
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would exhibit many of the characteristics of rail
freight and might be considered as a new
mode, intermediate between present truck and
rail. It does not appear that such a “mode”
could compete with trailer-on-flat-car (TOFC) or
container-on-flat-car (COFC) over longer dis-
tances while a viable nationwide rail system
exists. In 1990, any exclusive truck routes are
likely to be relatively short, local bypasses.
Pollution. Trucks have a general reputation
of being noisy and producing objectionable
smoke and odors. The diesel engine, which is
more efficient than the gasoline engine for fuel
economy, tends to be considerably noisier and
emits, in addition to the hydrocarbons (HC),
carbon monoxide (CO), and NOx currently regu-
lated, other substances that may be subject to
future regulation:
e Airborne particulates (smoke),
e Sulfate aerosols,
e Polynuclear aromatics, and
e Aldehydes (odor).
Exhaust emissions for heavy-duty vehicles
were first regulated in California in 1969 for
gasoline engines and by Federal regulation in
1970. Regulations cover HC, CO, NOx, and
smoke. The original heavy-duty standards rep-
resented a very small improvement over un-
controlled levels for HC and CO. The 1974
California and 1975 Federal standards at best
represent a 53-percent reduction for gasoline
engines and 25 percent for diesels in contrast
to 80 percent or better for 1975 interim light-
duty standards. Figure VI.32 shows that, if the
1975 standards for heavy-duty vehicles re-
mained unchanged and the statutory standards
for light-duty vehicles went into effect as sched-
uled, we would find by 1990 that trucks (and
buses) were contributing more total pollutants
than automobiles, despite more than five times
the vehicle-miles clocked by automobiles.
Vehicle-miles are not, however, a reason-
able basis for comparison among trucks since
vehicle gross weight may vary by a factor of 30
or more between the smallest and largest
trucks, and engine horsepower may vary over
similarly wide ranges. Heavy-duty truck emis-
sion standards, therefore, are set in terms of
grams emitted per brake horsepower-hour for
the engine alone rather than for the complete
vehicle. Because final assembly of trucks is
done by many smaller manufacturers, often to
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buyers’ specifications, control at the engine-
production stage is more practical from an
administrative standpoint as well. Neverthe-
less, engine-based emission standards mean
that the heavy truck may legally emit many
more times the quantity of pollutants per mile
than the automobile with which it shares the
road.

The high temperature and pressure in the
diesel cylinder tends to give complete and effi-
cient fuel combustion under design conditions.
However, these conditions, particularly in rela-
tively lean mixtures, enhance the formation of
nitrogen oxide compounds as well as complex
hydrocarbon compounds and sulfur com-
pounds from the fuel. Diesel fuel, less “refined”
than gasoline, may contain a variety of complex
heavier hydrocarbon compounds and may
have a higher sulfur level. Odor, largely the
result of aldehydes produced, is somewhat
subjective with regard to its offensiveness, but
is, nonetheless, a recognized characteristic of
diesels. Thus, the diesel engine, which is effi-
cient in terms of fuel economy and “clean” as
far as CO, HC, and NOx per horsepower-hour,
has its own distinctive set of additional pollu-
tants and tends to be used in installations
requiring high horsepower.

Smoke production by diesel engines is a
sign of incomplete combustion, usually caused
by an overly rich mixture of fuel to air in the
cylinder. In some cases, poor mixing in the
cylinder leaves rich “‘pockets” which do not
burn fully—a matter of cylinder and head de-
sign. A frequent offender with all diesels, and
especially with turbocharged diesels, is smoke
due to rich mixture during acceleration. Mea-
sures to limit acceleration smoke may reduce
acceleration—reduce smoke per second but
require more seconds to reach speed—and
hamper ‘“drivability.” A final smoke-producing
condition is simply hard pulling as on steep
inclines where the engine may be putting out a
great deal of exhaust over a limited distance,
and the mixture may be somewhat rich.

Highway conditions that require accelera-
tion and/or hard pulling, such as entrance or
exit ramps, underpasses, and traffic lights on
inclines, often cause every truck in the traffic
stream to emit heavy smoke and other pollu-
tants and then tend to trap these emissions in
high-pollution pockets. It may not be feasible
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Figure VI.32. Exhaust Emission Projections.

ever to develop and enforce nationwide truck
emission standards to eliminate concentration
of pollution in such local trapping pockets.
Rather, it may be more cost effective to attack
the highway condition itself in addition to set
ting up reasonable vehicle standards.

Noise. Surveys have indicated that traffic
noise is a common urban offender and have
correlated the level of traffic noise with the
number of heavy trucks in the traffic stream.
Noise, along with pollution, is a frequent envi-
ronmental objection to proposed highway ex-
pansion.

Truck noise arises from many sources
such as engine, exhaust, fan, tires, transmis-
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sion, and cargo, as shown in figure VI.33. While
States have had regulations requiring mufflers,
before 1975 only California had effective regu-
lation of overall truck noise output.

Since 1975, the EPA has set truck noise
standards, and DOT has been enforcing the
standards pursuant to the 1972 Motor Carrier
Safety Act. At highway speeds above 35 mph,
tire noise—particularly that resulting from the
crossbar tread designs usually used on the
driving wheels—tends to dominate. At lower
speeds, exhaust noise may be more prominent,
but it is important to note that no single source
can be indicted as the single truck-noise culprit.
Quieting the dominant source results in some



overall noise reduction but reveals the next
noisiest offender.
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Figure V1.33. Diesel Truck Noise Sources.

Planning Assumption on the Truck Issues

The LTL Issue. The LTL freight rates can be
expected to reflect the cost of shipping. This
could occur as a result of an administrative
restructuring of motor carrier rates now under
way at the ICC, or as a result of the various
measures for regulatory reform proposed by
the Department of Transportation. As noted
earlier, it can never be practicable in any sys-
tem of published tariffs to make the rate for
each individual shipment correspond exactly to
its particular costs. However, removing regula-
tions forcing cross-subsidization or administra-
tive restructuring by the ICC should result in a
better correspondence of tariffs to costs and, if
no other factors were involved, could result in
higher tariffs for small shipments and lower
tariffs for midsize and large ones.

A variety of other measures designed to
eliminate enforced inefficiencies and encour-
age beneficial competition should result in an
overall reduction in trucking costs. Thus, while
the small-shipment rates will increase relative
to the others, the absolute shipping costs are
not likely to change substantially and, in fact,
may go down. The various regulatory reform
measures proposed include:

e Easing of entry into and exit from trucking
markets, which will make it possible for carriers
with “one-way”’ operating certificates to obtain
operating rights for a backhaul load,

e Removal of “gateway” restrictions that force
meaningless route circuitry,
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e Removal of the exemptions of rate bureaus
from antitrust laws, thus allowing free market
competition in pricing,

e Speedup and simplification of tariff-filing pro-
cedures with emphasis on cost-oriented rates
but greater freedom to change rates as condi-
tions vary.

The LTL problem of a complex rate struc-
ture should be eased by a shift from com-
modity-oriented value-of-service pricing to
cost-oriented pricing under competition.

The Cost-Share Issue. The issue of the
truck-share of highway costs will properly con-
tinue to be the subject of investigation at both
the Federal and State levels. A major improve-
ment can come through reducing the timelag in
the cycle that adjusts the truck taxes and fees
to current highway truck-imposed costs. Key to
reducing such lag is the recognition by the
various legislatures of the need for flexibility to
adjust for rapidly changing factors such as
inflation. A fuel tax rate fixed in current cents
per gallon actually becomes a decreasing tax in
real dollars as fuel prices rise along with high-
way construction and maintenance costs.

A major improvement in truck payments
for highway costs, with benefits both to the
State and to the truckers, can be achieved with
a nationwide system of prorating and appor-
tioning truck registration, motor fuel taxes, and
third-structure taxes. Such a system might
combine both State and Federal taxes and fees
into a single filing, operated by States with
reciprocity on State taxes and fees. Truckers
would benefit from the removal of the burden of
paperwork associated with compliance with the
many differing State tax systems. States would
likewise benefit from reduction of administra-
tive burdens in separately collecting taxes and
fees. The recommendation for 1990 includes
such a nationwide tax and fee system with rates
based on continually revised estimates of
truck-imposed highway costs. The Federal
Government will take the lead in determination
of cost-estimation methodology; States will de-
termine costs applicable to their particular
situations.

The Truck Size Issue. Very substantial im-
provements in fuel economy and overall trans-
portation efficiency can be achieved by moder-
ate increases in truck size and weight and by



the introduction of a simplified single nation-
wide size and weight code. But the economic
question of the effect on rail and water barges
must be studied closely, and if the problem is
resolved, the recommended size and weights
shown would feature the following:

e Increased width to 102 inches to allow side-
by-side positioning of 48-inch pallets with allow-
ance for truck wall thickness and loading clear-
ance;

e Limits set on trailer and truck cargo box
length rather than overall vehicle length to
remove the present incentive to sacrifice cab
comfort, convenience, maintenance space,
and aerodynamics in favor of reduced overall
length;

e Increased weights to be introduced only after
a transition period to allow for test and highway
upgrading where needed;

e Use of double trailers subject to strict safety
regulation.

The orderly progression toward greater
truck productivity is assumed to take place over
the next 10 or more years, with each step
preceded by adequate study to insure that
benefits will outweigh costs and with means
developed to insure that those who benefit pay
the costs. A tentative timetable follows:

1978—Completion of Federal study of gen-
eral benefits and costs including study of the
effects on the rail and water modes, with rec-
ommendation to the States

1980-82—0pening of the entire Interstate
System to doubles, under 65-foot length, at no
increase in GVW or overloading—Increased
width to 102 feet—Limited increase in use of
twin 40’s under special permit with strict law
enforcement and intensive data collection

1983-85—Completion of additional benefit-
cost studies and cost-allocation methods—
Increases of GVW for doubles permitted up to
present axle load and bridge formula limits on
Interstate and other State-designated roads
roads—Bridge and surface reinforcement for
higher axle loads placed into normal mainte-
nance and rehabilitation cycle; costs paid by
large trucks

1985-90—Most of Interstate- and State-
designated primary roads opened for modest
axle-load increase as recommended by the
studies—Twin 40’s in greater use but still by
special permit under strict control.
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At each step, as stated above, however,
all decisions on truck size and weight must
consider the safety factor, the environmental
factor and the impact on competing modes,
especially rail and waterway.

The Truck Safety Issue. Both driver and
vehicle safety improvements will be needed to
assure a high level of safety with increasing
truck traffic and the larger vehicle on the road.
Vehicle-related safety improvements to be con-
sidered include:

e Increased horsepower/weight ratio for uphill
performance to eliminate the hazards of large
speed differentials between truck and automo-
bile traffic. Better hill-climbing performance will
benefit truckers in improved overall speed in
hilly country and will reduce the need for addi-
tional highway lanes to accommodate trucks.
However, because added power will give a
truck top speed well in excess of legal speed
limits, it may be necessary to introduce speed
governors on higher powered trucks.

e Improved braking beyond the Motor Vehicle
Safety Standard (MVSS)-121 requirements, es-
pecially as applied to multiple trailer combina-
tions;

e Enhanced underride protection;

e Onboard diagnostics, including low-tire-
inflation warning indicators; driver drowsiness
alarms;

e Improved splash and spray protection.

Driver-related safety improvements to be
considered include:

e Modified hours of service regulations to re-
duce the hazard of overfatigued drivers on the
road; perhaps inclusion of commercial vehicle
operators under the Fair Labor Standards Act;
e More stringent driver qualifications and mon-
itoring procedures combined with increased
driver training and retraining requirements.
Special driver qualifications for very large,
multiple-trailer combinations will be needed to
continue the good safety record of these vehi-
cles;

e More specific and better enforced driver
physical qualification standards;

e Improved State and Federal enforcement
combined with added manpower to perform the
enforcement tasks.

The Truck Emissions and Noise Issue.
Major improvements in truck emissions are re-
quired if commercial trucking is not to become



the principal polluter in 1990. In the interests of
fuel economy and overall efficiency, however,
emission standards should not rule out the
diesel engine as the principal heavy-duty vehi-
cle powerplant. The authority for setting heavy-
duty vehicle standards should remain with the
EPA Administrator. The following are recom-
mended as the best feasible standards for the
post-1980 period:

e Interms of the present Federal engine test—
hydrocarbon, 0.5 grams per brake horsepower-
hour (g/bhph); carbon monoxide, 10 g/bhph;
oxides of nitrogen, 3 g/bhph.

e The development of new emission test and
certification procedures based on vehicle use
to be performed jointly with fuel economy test-
ing should be accelerated. The target for truck
and bus noise during the 1980’s should be 75
dB(A) (decibels (dB), weighted measurement
adjusted for human auditory sensitivity) at a
distance of 50 feet, including tire noise controls
at the best technology level for high-speed
noise.

EPA has published new truck noise emis-
sion standards of 83 dB(A) for trucks built after
January 1, 1978, and 80 dB(A) after Janu-
ary 1, 1982. These are low-speed, wide-open-
throttle standards that do not take tire noise
into account and are thus most nearly applica-
ble to urban situations. It appears that tire
technology, as well as improving engine, ex-
haust, and noise control technology, will permit
the 75 dB(A) standard, urban and rural, for the
late 1980’s.

Impact on Other Modes. The earlier discus-
sion in chapter V included some of the potential
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impacts of truck size and weight increases on
other modes. Trucking competes with all other
freight modes to some extent, with rail, water,
air cargo and pipeline. The major concern,
however, is with the potential impact of truck
size and weight increases on rail revenues and
the viability of the rail mode. In general, the total
1990 diversion of traffic and revenue from rail to
larger truck is expected to be small—less than
1 percent. For markets not affected by the huge
influx of Western coal and for higher value
commodities, the local diversion could be con-
siderably greater. In no market, however, does
it appear that rail freight traffic volume or re-
venue in 1990 would be less than in 1975, even
allowing for diversion to truck.

If the Nation’s railroads were all healthy,
then there would be no danger in the prospect
of more attractive truck prices. With many
northeastern and midwestern railroads in need
of Federal support, there is danger that govern-
ment actions to enhance trucking can impede
the recovery of the railroads and prolong the
need for government support. The benefits of
higher efficiency in traffic shifted within the
trucking mode need to be balanced against
possible increased rail subsidy costs.

The studies that must precede and ac-
company changes in truck size and weight
limits must include their transmodal impacts. It
will be highly important to estimate reliably both
the intramodal and intermodal shifts likely to
result from each proposed action. The incre-
mental sequence of size and weight increases,
proposed above, will permit extensive data col-
lection and analysis at each step.



CHAPTER VII

Railroads

INTRODUCTION

The role of America’s railroads in the Nation’s
transportation system may be seen from
table V.1, figure VIl.1, and table VII.1. Rail-
roads carry more than one-fourth of the freight
tonnage in intercity transportation. In 1975, 2.3
billion tons and 753 trillion ton-miles at a cost of
$15.4 billion were shipped by rail. Passenger
travel by rail has declined markedly since World
War |l and is now substantially less than 1
percent of all national passenger travel. The
industry employs over 525,000 workers whose
average salary is over $14,000 per year.

At this time, parts of the railroad industry
are beset with serious financial problems. Since
1955, although revenues have increased 13
percent and ton-miles have increased 23 per-
cent, pretax earnings have dropped 50 percent.
Thus, during this period, earnings available for
interest on debt, income taxes, and capital
expansion have been reduced by one-half. The
average rate of return has not exceeded 4
percentin 20 years.

RAIL
FREIGHT
SERVICE

1978: $16.4 l 1990: $39.3

CAR-TRAIN

RAILROADS SERVICE

=)
J

g

1975:$16.7 ] 1990: $39.6 1975: $0.03 l 1990: $0.1

SERVICE
(Excluding

service)

1975: $0.3 | 1990: $0.2

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

Figure VII.1. Transportation Tree.

In 1975 the U.S. railroad industry com-
prised 58 major railroads (class |) and 435
smaller companies, which are preponderantly
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Table VIi.1
1975 ICC Statistics for Class | Railroads

Passenger-

Raitroad Passengers Miles

Dollars Tons.
15,366.943,740 | 2,369,145.612
28.454.750

Ton-Miles
752,815,863.000

Freight
Car-Train
Amtrak

308.662 267512317

Intercity

Other Rail
Intercity

Total Intercity

Amtrak
Commuter

Other Rail
Commuter

Total Urban
Total Rail!

206,392,090 13.613.261 3.616,054.278

96,560,711
16,698,351.341

59,939,177
72,861,100

1,368.016,879
5.251.583.474

2.639,145.612 | 752,815,863.000

6.037.795 3,160,294 137,338,503

200,021,966
206,059,761
15,804,411,102

191.776.387
194,936,681
268.797.781

4.375,633.837
4,512,972,340
9.764,555.814

2,639,145,612 | 752,815,863.000

'Does not include miscellaneous receipts such as food, rentals, etc.

owned and operated by private industry. The
Federal Government also owns and operates
the Alaska Railroad. In addition, there is one
federally assisted corporation: Amtrak was cre-
ated by the Rail Passenger Service Act of 1970
to operate federally supported rail passenger
service. There is also a privately owned corpo-
ration (ConRail) that received federal loans to
rehabilitate freight services. ConRail is helped
by the Railroad Revitalization and Regulatory
Reform (RRRR) Act of 1976 to insure continua-
tion of service after the bankruptcy of eight
railroads in the Northeastern United States.

Operations of the railroad industry are
subject to regulations administered and en-
forced by the Interstate Commerce Commis-
sion (ICC). Under ICC rules, all railroad compa-
nies are designated as common carriers. Class
| railroads are those whose operating revenue
exceeds $10 million per year (averaged over 3
years), and these companies represent 99 per-
cent of the industry in terms of traffic, operate
96 percent of the mileage, and employ 93
percent of the rail workers. They are listed in
table VII.2. The discussion and data that follow
will pertain to these companies only.

Table VII.3 shows the relative depen-
dency on rail freight services of the Nation’s
various economic sectors. The products of nine
industries comprise 78 percent of railroad ton-
miles shipped and 71 percent of the revenues.
The most important commodity is coal, which
represents 26 percent of the tonnage, 20 per-
cent of the ton-miles, and 13 percent of the
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revenues. Of comparable importance is the
food sector, which generates almost the same
amount of revenue as coal but with less than
one-half the ton-miles. For the most part, these
nine industries sell bulk commodities.

For passengers, the intercity rail network
extends over 28,000 route-miles in the 48 con-

tiguous States and uses mainlines primarily
dedicated to freight. Where passenger trains
use lines that also carry freight, it is desirable
that freight activity be sufficient to insure the
lines are well maintained, yet light enough so
that passenger service does not interfere with
freight service. Thus, passenger trains gener-

Table VII.3
Relative Dependency on Rall Freight Service of the Nation’s Various Economic Sectors

Rail Ton-Miles by Sector Ranked in Order of Decreasing Amounts, 1975

i e T o Cimr mm, Camii
Revenues
4 Coal Mining 1 170 170 -20.48 5.39
8 Food and Drugs 2 93 263 31.69 18.80
10 Lumber and Products 3 82 345 41.57 22.27
1 Agriculture 4 73 418 50.36 37.46
5 Miscellaneous Mining 5 60 478 57.59 44.41
14 Chemicals 6 56 534 64.34 49.12
12 Paper and Products 7 49 583 70.24 652.73
17 Stone-Clay-Glass Products 8 35 618 74.40 56.55
18 Iron and Steel 9 29 647 77.95 59.91
32 Government Enterprises 10 24 671 80.84 61.46
2 Iron Ore Mining 1 20 691 83.25 62.53
19 Nonferrous Metal 12 19 710 85.54 64.11
16 Petroleum Products 13 13 723 87.11 76.00
37 Scrap Sales 14 13 736 88.67 76.72
15 Plastic-Paint-Rubber 15 12 748 90.12 80.19
24 Motor Vehicles 16 12 760 91.57 82.45
3 Nonferrous Mining 17 1 m 92.89 8292
38 Railroads 18 9 780 93.98 83.37
33 Gross Imports 19 8 788 94.94 83.63
20 Fabricated Metal Products 20 8 796 95.90 85.54
35 Miscellaneous Manufacturing 21 5 801 96.51 87.17
1 Furniture 22 5 806 97.11 87.98
21 Farm Construction Machines 23 4 810 97.59 88.59
22 Industrial Machines 24 4 814 98.07 90.21
7 Ordnance 25 4 818 98.55 90.73
23 Electrical Machines 26 4 822 99.04 92.98
34 Business Travel, Gifts 27 3 825 99.40 93.50
26 Other Transportation Equipment 28 2 827 99.64 93.94
9 Textiles and Appare! 29 2 829 99.88 97.47
27 Scientific-Optical I nstruments 30 2 829 99.88 99.24
13 Printing 31 7 830 100 99.93
25 Aircraft 32 04 830 100 100
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ally run on lines that carry 10 million gross tons
or more annually. Amtrak accounts for all but
2,000 miles of the intercity routes, with the
Southern Railway System (1,150 miles), Den-
ver and Rio Grande Western (570 miles), and
Chicago ,Rock Island and Pacific (230 miles)
providing most of the rest. In addition, a small
number of mixed passenger and freight serv-
ices are still scattered about the Country. The
most notable of these is the Georgia Railroad,
which will carry passengers on certain freight
trains in order to qualify for preferential State
tax treatment. Finally, the Auto-Train™ Corpo-
ration operates over two routes, one between
Louisville, Kentucky, and Sanford, Florida, the
other between Lorton, Virginia, and Sanford.’

Any future perspective on the Nation’s
railroads must take into account the many insti-
tutional and financial barriers that inhibit further
improvement. So that the issues can be prop-
erly addressed and viable solutions suggested,
a summary of both institutional and financial
problems faced by the railroads is given in the
following discussion.

Institutional Structure

Competition. The impacts of competition on
the railroad industry are apparent from table
V.1. Since 1929, the railroad share of freight
traffic has dropped from 75 percent to 37 per-
cent. In chapter IX; it will be noted that improve-
ments of the inland waterways have increased
barge efficiency, and since these improve-
ments were made at government expense, the
barges can operate at very low cost. The most
significant factor, however, has been the in-
roads of highway shipment on the railroads’
preeminent position as carriers of the Nation’s
freight.

The impact of highways on rail is much like
the impact of rail on the existing modes when it
was first introduced. Rail provided large trans-
portation capacity at comparatively low cost. At
its peak in 1916, thousands of miles of track
connected virtually all important sectors of the
Country. The majority of people and businesses
settled within hearing distance of the train whis-
tle. Access to the railroad was essential to

_'In the following discussion, the Auto-Train™ service
will be considered as part of the car-train mode.
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reach the market, and few factories lacked a
railroad siding.

This pattern continued until the popularity
of the auto stimulated an explosive growth in
highway construction. A second beneficiary of
this development was the joint user of the
highways, the truck.

Not only did the network of highways ex-
pand the boundaries of land in use beyond the
corridors formerly served by rail, but it also tied
these sectors together with highly engineered
rights-of-way generally superior to the best rail-
road mainlines. In addition, the high perfor-
mance of the highways allowed trucks to be-
come more efficient at the same time that rail
lines in many areas were deteriorating and
becoming less efficient. This allowed motor
carriers to capture nonbulk, high-revenue rail
traffic. Even worse for the railroads, reductions
in truck costs put a competitive cap on rates.

The shift in modal shares away from rail to
other modes has represented an even greater
shift in revenues. Although rail transports over
37 percent of total freight, it receives only 20
percent of the revenues. This is consistent with
the loss of nonbulk, high-value cargo to trucks.

Additional losses to competing modes of
bulk cargo are still possible through the expan-
sion of the waterway facilities and the introduc-
tion of coal slurry pipelines. Losses of the high-
value cargo could also occur if heavier trucks or
larger truck/trailer combinations become more
widely used. _

Discrimination Regarding Rights-of-Way.
The difficult situation for the railroads is com-
pounded by the fact that they own and maintain
their rights-of-way. This large investment in rail
property makes changes to the system more
difficult and less flexible. Whereas in most other
modes, public bodies undertake the costs of
planning, building, and maintaining rights-of-
way, the railroads themselves bear these large
fixed expenses. In addition, these properties
appear to be vulnerable to discrimination by
governmental agencies, since they are classi-
fied as utilities in most States. The Association
of American Railroads estimated that in 1970
railroads paid ad valorem (assessment on
value) tax rates up to 58 percent higher than
other commercial property. This amounted to
$54 million nationwide for just the discrimina-



tory portion. Over 50 percent of ad valorem
taxes are paid on rights-of-way. Section 306 of
the RRRR Act of 1976 makes it illegal for State
or local governments to levy or collect discrimi-
natory taxes on rail property after February
1979.

Regulatory Environment. Numerous regu-
latory policies have had an adverse impact on
the railroads’ financial burden, quality of ser-
vice, and level of efficiency. Not only does this
reduce earnings and the funding available for
modernization, but the regulatory process also
hinders innovations and encourages the reten-
tion of outdated practices.

Rate regulation, as it has been applied by
the Interstate Commerce Commission and vari-
ous State agencies, has limited innovative serv-
ices and pricing flexibility. This has prevented
the railroads from responding to the changing
transportation market. It has also hindered the
establishment of cost-related rates.

The time lag in the regulatory process has
often forced continued operations at below
cost for extended periods. This has been partic-
ularly troublesome during times of inflation.
Recent experience in regard to inflation-related
increases has shown that the allowed increase
is overtaken by further inflation between the
time of filing and implementation of the price
increase.

Another inequality is that all rail rates are
regulated while the same commodity carried by
another mode may not be. Schemes to in-
crease efficiency so that rail rates meet those
charged by competitive carriers of farm
products, for example, have a history of long
delays before being approved. Often, the ICC
tries to protect the competitive carrier by disal-
lowing or delaying the approval of a new rail
service. The result is protection of an exempt
carrier, whose rates are not controlled by the
ICC.

Balkanization. The fact that railroads own
all their operating property tends to give them
territorial prerogatives similar to those generally
associated with political subdivisions. This phe-
nomenon has been termed ‘“balkanization,”
since it is similar to many of the characteristics
that the Balkan countries exhibited during the
early part of this century. In general, each
region of the Country is identified with a group
of railroads. The most general breakdown is by
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eastern, southern, and western districts, but
further geographical divisions can be identified,
such as the midwest granger roads.

This regional ownership has created many
barriers to a truly national rail system. Since
most of the longer haul traffic requires more
than one carrier’s line between origin and desti-
nation (the average shipment moves on the
trackage of more than three railroads), when
one railroad performs poorly, the entire system
suffers. Too often, railroads view their interest
as extending only as far as their property line,
even though traffic flows may go beyond. The
high proportion of interline traffic leads to com-
plex problems: division of revenues and provi-
sion for the use of rolling stock and, to a lesser
extent, locomotives. Hence the close supervi-
sion normally associated with a well-run opera-
tion is less attainable on railroads because of
fragmentation. From a historical perspective,
the main disadvantage of balkanization may be
the discouraging effect it has had on innovative
and technological progress.

The regulatory process has inhibited
changes in the rail structure through abandon-
ment of uneconomic lines or beneficial mergers
to reduce the balkanized nature of the system.
Provisions imposed upon mergers or acquisi-
tions are generally made to preserve the status
quo, nullifying much of the benefits of consoli-
dation. As in the rate and service areas, regula-
tory barriers tend to stop many potential merg-
ers before they reach formal proceedings.

Poor Utilization of Plant and Equipment.
Nationwide mainline capacity use typically falls
in the 40-percent range. This low utilization
results in large part from duplicate mainlines.
Reducing such duplication would save direct
roadway capital and maintenance costs and
would probably reduce line-haul circuitry.

While track use is poor, rolling stock use is
worse. A typical freight car requires about 24
days between loads and spends only 14 per-
cent of that in a line-haul move (8 percent
loaded and 6 percent empty). The rest of the
time is spent in yards and terminals. Any reduc-
tion in the car cycle would increase the
productivity of the industry’s freight car invest-
ment, which is today at least $15 billion.

Unreliability in the availability of equipment
has encouraged some high-volume shippers to
purchase their own cars. One development in



this area that has been increasing steadily in
recent years is car leasing, notably Trailer
Train’s container/piggyback traffic, and Rail-
box for general boxcar traffic.

Outdated Practices. Another contrast be-
tween the railroads and their competition is the
general lack of aggressive marketing in the rail
industry.

The industry needs to move carefully to
control rail service and reliability so as to cap-
ture a greater share of the higher value mer-
chandise traffic. Special tools such as unit
trains, bulk distribution terminals, and Trailer
On Flat Car (TOFC) services are needed to
offer shippers the service they require. Rail-
roads need the support of a cost system and
traffic data base for control and to indicate how
to gain a larger market share.

Railroad employment has declined over
65 percent in the last 20 years, although total
compensation for the remaining 35 percent has
nearly doubled. Not surprisingly, labor and
management have had difficulties agreeing on
the sharing of labor productivity savings.

This has resulted in funding labor reten-
tion rather than capital needs. For example,
trains have been lengthened to reduce road
crew costs per unit of traffic. The resulting
reduction in train frequency and loss of reliabil-
- ity appears to have driven traffic to other
modes.

A basic public policy question on which
the Country needs a decision is this: Given that
the Nation is dependent on a viable rail system
to transport many commaodities crucial to our
economy, for which only highly expensive or
prohibitively disruptive alternatives exist, then
should prospective revenues from future
growth go to support the financial stability of the
railroads or can they be permitted to go to the
financing of new modes such as coal slurry
pipelines? The decisions regarding the move-
ments of Alaskan oil and Western coal con-
tain elements of this important public
question.

Rail Passenger Operations

The ubiquitous, economical, highly personal
automobile, the highly developed intercity bus
network, and the high speeds of modern jet
aircraft have reduced rail passenger travel to
less than 1 percent of the national total. For
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years, in response to pressure from segments
of the public, the regulatory agencies required
the railroads to continue unprofitable passen-
ger operations. From the perspective of the rail
industry, the situation was resolved in part with
the passage of the Rail Passenger Service Act
of 1970, which established the National Rail
Passenger Corporation, or Amtrak.

As will be seen, many of the Nation’s rail
passenger problems have yet to be resolved. In
general, rail passenger services are not fully
paying for themselves. They depend heavily on
government support. The deficits include those
sustained on commuter service, and losses on
the remaining passenger trains provided by the
carriers not in Amtrak. These losses from pas-
senger operations between 1963 and 1973 are
summarized in table VI1.4.

Table VIlL.4

Passenger Service Deficit

Deficit
Yeer Solely Related ' Total

(in millions of doliars)

1963 9 399
1964 18 410
1965 44 421
1966 31 400
1967 138 485
1968 198 486
1969 225 464
1970 252 477
19712 207 377
1972 179 329
1973 178 339
1974 271 460

' “Solely related” expenses are totally ascribed to passenger service, total
costs also include the passenger service share of common costs.

‘Deficit adjusted for Amtrak service initiated in 1971, Transportation
Statistics, Bureau of Accounts, ICC.

Source. Yearbook of Railroad Facts, 1976 Edition.

Financial Situation

Since the railroad industry’s costs are largely
fixed, its financial performance is more closely
tied to ups and downs in the economy than
other modes whose costs are more variable.
Because profits were not adequate even in the
good times, many railroads have not been able



to survive economic downturns. The largest
number of bankruptcies occurred in the 1930’s,
when at one point railroads owning one-third of
all rail mileage were in reorganization. In the
economic downturn of the early 1970’s, rail-
roads owning nearly 20 percent of the railroad
mileage went into bankruptcy.

Unlike most corporations that enter bank-
ruptcy, railroads have been deemed too essen-
tial to the public to be liquidated or physically
restructured. Instead, debt structures were re-
duced or mergers with healthier roads were
effected. The transportation demand created
by World War Il generated enough earnings to
bring railroads back to solvency from the
1930’s. The earning power of some railroads,
as was demonstrated in the Northeast, how-
ever, tends to preclude reorganization by con-
ventional means. The Regional Rail Reorgani-
zation Act recognized this possibility.

The railroads’ rate of return on investment
in 1975 was 1.25 percent, the lowest since this
ratio has been recorded. The rate of return in
1974, a relatively good year for traffic and
revenues, was only 3.44 percent.

Table VII.5 shows the return on net invest-
ment by region, with and without the lines
absorbed by ConRail (United States Railroad
Association lines), for two periods (1974 and
the 12 months ended September 30, 1975).
Rates are shown both on the former ICC basis
and on the basis of recently ordered changes in
ICC accounting regulations, conforming more
closely to “‘generally accepted accounting prin-
ciples (GAAP).”

Table VII.S
Railroad Return on Net Investment
Yeor 1974 12 months to 8/30/75
Oud IcC New GAAP' Old ICC New GAAP
Group Basis Basis Basis Basis

Eastern District, Excl. USRA lines and LIRR 652% 5.30% 4.48% 3.89%
Eastern Total 1.08 046 Deficit Deficit
Southern District 5.69 473 4.20 3.76
Western District 441 3.66 265 214
US. Excl. USRA lines and LIRR 5.16 4.26 3.40 2.00
U.S. TOTAL 3.44 270 123 077

'GAAP = generally accepted accounting procedures.

It will be noted that not even the highest
return region, the southern, reached the level of
6 percent, far below the prime interest rates

that prevailed at that time. No major railroad
has had a rate of earnings in any recent year as
high as the average rate earned by corpora-
tions generally. In 1974, only three large roads
enjoyed rates of return of as much as 6 percent.

In comparison with other carriers under
ICC regulation, table V1.6 shows that the latter
earn three to five times as much as do railroads.

Table VII.6
Rates of Return of ICC-Regulated Carriers
1975 (preliminary)

Return On Return On )
Carrier Net Investment Equity
(percent) (percent)

Class | railroads’ .8 3.07 (1974)
Motor carriers of property 13.27 13.08
Motor carriers of passengers 7.90 12.21
Water carriers, inland & coastal 15.79 20.18
Pipeline companies 7.66 21.19

‘Rates of return for railroads shown here are reduced by inclusion of
National Railroad Passenger Corporation (NRPC). Rates excluding NRPC
in 1974 were 2.70% on net investment and about 4.8% on equity, calculated
on a GAAP basis, including duplications.

Source: 88th Annual Report to Congress, /CC .

Other industries also enjoy rates of return
much higher than that of the railroads. Accord-
ing to the First National City Bank of New York,
the average return on net worth for leading
corporations in 1974 was 12.7 percent. Manu-
facturing corporations averaged 15.4 percent
and mining, 25.0 percent. Public utilities, which
are regulated but operate in less competitive
markets than do the railroads, averaged 10.4
percent. Railroads averaged 4.3 percent
(based on equity at the end of 1973) and stood
next to last among a list of 71 corporate groups.

To produce even these relatively low-
earning rates, many rail companies were forced
to postpone maintenance and reduce service
standards. In mid-1975, railroad reports to the
ICC showed $2.8 billion in accumulated de-
ferred maintenance. Other estimates place this
figure much higher. About $4.2 billion in
projected capital improvements was reported
as delayed for lack of funds.

Internal cash flow in the industry has been
insufficient to provide funds to support capital
expenditures actually made in recent years,
requiring the roads to draw on working capital,
liquidate other assets, increase their borrow-
ings at high interest rates, and turn to lease
financing.



Conclusions Regarding the Present
Situation

From this discussion, it may be seen that to-
day’s network of over 200,000 route-miles nei-
ther provides the level of service and productiv-
ity the system is capable of producing nor
supports a financially healthy private industry.
In 1974, despite an all-time record traffic vol-
ume in terms of ton-miles, the industry’s return
on investment was only 3.44 percent while
other modes fared far better (table VI11.5).

Much of this discrepancy can be traced to
the high fixed portion of the railroad investment.
The real earning power and the real buying
power of the railroad industry has decreased
drastically over the past years. Higher levels of
investment are required for basic moderniza-
tion, as well as for daily upkeep. With dollar
outlays for expenses purchasing less, deferred
roadway maintenance is now in the billions of
dollars and a substantial portion of the industry
is either insolvent or in marginal condition.

Neither traffic patterns nor available finan-
cial resources justify, as of now, a complete
rejuvenation of the entire rail network. A high-
volume, modern interstate system, however,
needs to be established by the industry to
supply efficient transportation where traffic
densities allow efficient operation. In areas of
high freight density, the railroads can provide
an enormous volume of transportation at a
moderate price and reasonable expenditure of
labor, fuel, and capital.

If such a restructured system is to suc-
ceed, regional barriers need to be removed and
capital productivity improved. Consolidation
and restructuring of the Nation’s railroads will
realize improved capital productivity and estab-
lish a better financial base for the surviving
carriers. Efficiency can be improved by the
sharing of facilities and coordination of opera-
tions over the network, both in the road and in
the terminals. The burden falls upon railroad
management if the railroads are to serve as a
private sector industry. As much managerial
imagination and audacity will be needed to
revitalize the railroads as originally made them
great.

ELEMENTS OF THE RAIL SYSTEM
The American railroad system has 200,000
miles of railroad lines with 325,000 miles of

186

track. This network of track is illustrated in the
map located in the envelope in the back of the
book. The high degree of excess capacity of
this network and the fact that extensive seg-
ments of track are in need of rehabilitation is
discussed in the next section.

With respect to equipment, the fleet of
locomotives and rolling stock in use has
changed gradually to match the demands of
the commaodities being shipped. Of the 28,000
locomotives, the great majority are now diesel
driven; 210 electric locomotives and 11 steam
locomotives remain in use. Table VII.7 illus-
trates how the stock has changed over the last
10 years. There are 1.72 million freight cars in
use. About 6,200 passenger cars, one-tenth
the number in 1921, remain in service (including
equipment operated by Amtrak and Auto-
Train™. On the average, the capacity of freight
cars has been gradually increasing to reduce
labor costs and better meet rate structures.
This growth in size (and tonnage) has in turn
accelerated the deterioration of the rail track-
age. Table VII.8 provides more detailed data on
the shifting mix of freight cars over the last de-
cade. The general relationship between the ca-
pacity of these cars—the extent to which they
are loaded, and the average freight train load—
appears in figure V11.2. With an average lifetime
of 28-30 years, the average age of the fleet is
15 years. Sixteen percent of these are leased
by the railroads.

Equally important with the mix of the fleet
is how it is used to serve rail’s primary markets.
With what efficiency is the fleet operated, and
how is it allocated to the various commodity
movements? The first area is explored in the
next section. Table VII.9 provides selected de-
tails concerning the second, showing how
these freight cars are used in the major mar-
kets, and what revenues are produced.

TRANSITIONAL ISSUES

From the formidable set of problems outlined in
the preceding section, the future of the Nation’s
railroad industry is highly uncertain, but with the
proper public policy, it is our belief that the
freight system can be revitalized within 5 to 7
years. A number of remedial actions by the
Congress and the Administration have been
taken, and although many are in their initial
stages and their effects cannot yet be deter-



Table VII.7
Locomotive Units In Service, Class | Railroads

Locomotive Type 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973
Steam
Freight 28 26 24 20
Passenger - - - -
Freight or Passenger 3 3 1 1
Switching 3 bd - -
Steam TOTAL 34 29 25 21
Electric
Freight 208 186 201 182 175 127 120 112 112 99
Passenger 137 133 109 106 105 18 18 12 46 46
Freight or Passenger 10 10 10 10 10 118 116 113 81 81
Switching 38 33 24 23 15 13 14 13 13 12
Electric TOTAL 393 362 344 321 305 276 268 250 252 238
Diesel
Freight 7,564 7,007 6,781 6,682 6,760 6,796 6,746 7,305 7,350 7,895
Passenger 1,824 1,807 1,738 1,666 1,432 1,263 1173 886 834 502
Multi-purpose 10,682 10,587 11,631 11,900 11,967 12,616 13,036 13,168 13,695 14,075
Switching 7,867 7,708 7,431 7,061 6,858 6,049 5,841 5,543 5,191 5,078
Diesel TOTAL 27,837 27,389 27,481 27,309 27,017 26,714 26,796 26,302 27,070 27,550
Other Types 36 36 36 36 54 43 22 42 42 12
Grand TOTAL 28,300 27,816 27,886 27,687 27,376 27,033 27,086 27,194 27,364 27,800
Source: Transport Statistics of the United States, issued by the Bureau of Accounts, ICC.
Table VIi.8
Total Revenue-Earning Freight Cars
Freight Cars 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975
Box Cars
Plain 464,761 436,163 411,565 394,074 375,668 357,850 340,163 333,607 328,028 321,480
Equipped 126,840 140,877 148,507 162,154 171,237 176,644 181,131 178,329 178,169 173,679
Hopper Cars
Plain 439,516 430,794 422,558 405,829 399,498 398,199 383,242 365,333 356,626 363,186
Covered 130,181 147,953 153,532 161,068 170,742 179,919 186,219 204,926 219,362 228,265
Gondola Cars 213,722 205,665 205,640 200,414 196,231 192,690 188,713 187,347 186,720 186,773
Tank Cars 173,304 175,640 177,617 180,797 174,749 169,955 162,350 165,309 169,237 170,876
Flat Cars 102,912 108,851 113,213 122,705 128,359 128,711 125,554 132,222 139,186 141,316
Refrigerator Cars 118,362 118,056 115,978 115,844 116,026 111,647 107,023 104,721 104,024 100,815
Stock Cars 19,645 16,877 15,324 12,169 10,477 8,863 6,621 5,307 4,980 4,423
Other Freight Cars 36,941 39,539 38,853 39,601 39,035 37,657 35,921 33,558 32,241 32,792
TOTAL 1,826,184 1,820,145 1,802,787 1,794,655 1,782,022 1,762,135 1,716,937 1,710,659 1,720,573 1,723,605

Source: Yearbook of Railroad Facts. The Economics and Finance Department, Association of American Railroads, Washington, D.C.
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Figure VIl.2. Average Freight Load and Capacity.

Table VII.9
1975 Rail Traffic and Revenues by Commodity
Percent
Commodity Group Tgfnl CaN:I,o:;t a"m;‘:‘?)
Traffic  (thousands)

Coal 18 34,814 $14,688
Food and Kindred Products 9 18,115 844
Nonmetallic Minerals 9 16,740 4,829
Farm Products 8 15,850 12,385
Metallic Ores 8 156,671 4,147
Lumber and Wood Products 7 13,910 8,442
Chemical and Allied Products 6 11,007 12,824
Pulp, Paper or Allied

Products 5 9,493 7.856
Transportation Equipment 5 9,101 10,102
Clay, Stone, Concrete and

Stone Products 4 8,265 5,457
Primary Metals 4 7,138 7,065
Petroleum or Coal Products 4 7,098 4,813
Fabricated Metals 1 2,161 1,876
Electrical Machinery 1 1,684 1,463
Rubber or Miscellaneous

Plastics 1 1,536 1,008
Furniture or Fixtures 1 1,459 864
Machinery(Nonelectrical) 1 1,231 1,426
Waste or Scrap Materials 4 6,981 3,062

Source: 1975 Waybill Sample.

mined, they may by 1990 influence operations
substantially. The following material develops
in more detail selected issues raised earlier,
discusses the various prospects and options
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available, and examines how they might influ-
ence the future rail network.

Because rail passenger service is unique
and a matter of some public interest, it will be
treated first. We will then examine two areas of
recent action: the newly reorganized northeast
railroads under ConRail and the Railroad Revi-
talization and Regulatory Reform Act of 1976.
(The issue of branch-line abandonment is a
matter closely related to the rail network ratio-
nalization, but since it is more a problem of
State and local concern than of interstate
movement, it will be found in chapter XI.) The
final transitional issues deal with the potentials
for future operating improvements of both
equipment and yards.

Rail Passenger Service

Rail passenger services in the United States
can be divided into two categories: conven-
tional rail passenger services and car-train. The
preponderance of conventional rail passenger
service is provided by Amtrak, the National
Railroad Passenger Corporation established by
Congress in October 1970. Amtrak services
have been heavily subsidized by the Federal
Government. Car-train services are provided by
Auto-Train™, a private profitable corporation.
Federal involvement with car-trains has been
limited to a financial feasibility study of such
services done before the private corporation
came into being. The network depicted in figure
VI1.3 is the current and projected future configu-
ration of the Amtrak and Auto-Train™ service.

Conventional Interstate Rail Passenger
Service. Prior to the establishment of the Na-
tional Railroad Passenger Corporation (Am-
trak), the Nation was faced with rapidly deterio-
rating rail passenger service. The broad market
that rail had previously served had been eroded
by air carriers for high-speed, long-distance
travel, by the convenience of automobiles, and
by the economies and coverage of intercity
buses. As these competing modes increased
service and facilities in their specialized areas,
rail patronage decreased to the point where
revenues could no longer sustain the former rail
passenger network. Declining revenues led to
further service cuts. The railroad industry, los-
ing vast amounts by continuing rail passenger
services, had made numerous petitions to the



ICC for permission to discontinue rail passen-
ger services.

Congress perceived that a basic rail pas-
senger network would be preserved through a
national rail passenger corporation, to be finan-
cially assisted through the infusion of Federal
funds, and to relieve the Nation’s railroads from
the burden of providing intercity rail passenger
service. The establishment of Amtrak resulted
in major cutbacks in rail passenger service,
decreasing the number of losing routes and
transferring most of the remaining routes to
Amtrak. There were hopes that under one
management, and with the reallocation of
equipment, reduced losses, and the greater
revenues which would come from improved
service, rail passenger service could be made
more viable in a reasonable period of time.

Modern, efficient, intercity railroad pas-
senger service was a necessary part of a bal-
anced transportation system for the following
reasons:

e Public convenience and necessity required
the continuance and improvement of such
service;

e Rail passenger service could help to end
congestion on highways and overcrowding of
airways and airports; and

e The intercity traveler should, to the maximum
extent feasible, have freedom to choose the
mode of travel most convenient to his needs.

Section 301 of the Act states that Amtrak
is to be a “for profit” corporation. The legisla-
tive history of the Act does not make clear
whether the phrase ‘“for profit” is meant to
imply that the Congress expected Amtrak to
show a net excess of revenues over expenses
where the Nation’s individual railroads had
been unable to do so or whether it was in-
tended merely to emphasize Amtrak’s in-
dependent status with amanagement struc-
ture akin to that of private industry.

The distinction is important, since it re-
lates to whether existing public policy should
view Amtrak as another private corporation or
as an institution with the form of a corporation
but with a social interest. The former status
argues for a limited Federal role. The latter
argues for a continued Federal role—that Am-
trak has external benefits that do not accrue
solely to system users and operators, but to the
public as a whole. In that case, sound public
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policy would require that such benefits be large
enough to justify the costly course of Federal
action taken in regard to Amtrak since its incep-
tion, as well as in planned future action. How-
ever, existing evidence does not appear to
support this case.

The Federal financial commitment to Am-
trak has been substantial. Grants and loan guar-
antees to sustain intercity rail passenger ser-
vice have increased steadily over the years
until they now are in the range of half a billion
dollars per year. By the year 1980, this will have
grown to approximately $700 million per year.
Beyond this expenditure, the Government is
expected to provide $1.2 billion for capital im-
provements and $1.7 billion for construction in
the Northeast Corridor. These actions have
been taken without any serious analysis of the
public benefits and costs involved, or any eval-
uation of alternative uses or methods of opera-
tion that would enlarge public benefits.

The potential benefits cited have been
intercity congestion relief, reduced air pollution,
reduced energy consumption, and the provi-
sion of a wider range of intercity travel choice to
the consumer. A counter consideration is that
an oil shortage might increase the demand for
public transportation services including Amtrak
service. It thus might be in the public interest to
promote energy efficient public transportation
such as Amtrak and/or interstate busing.
These potential benefits have not been suffi-
ciently quantified to provide a substantive basis
for subsidy determination, or for setting appro-
priate fare policies. Such guantification should
be made and applied route by route. The rough
data presently available do not tend to support
the benefit arguments presented. Table V.2
indicates the relative costs of the modes avail-
able for interstate passenger traffic. Even with
the safety, poliution, and energy characteristics
incorporated into the relative costs, rail ranks
last.

In many of the long-distance markets
(greater than 500 miles), the impact of diversion
of passengers to rail service from other modes
is very small in terms of congestion relief and
infrastructure requirements through 1990.
Since most of the critical air pollution areas are
centered in the large cities, the argument that
rail service should be subsidized because it
offers a less polluting form of travel is not
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relevant on most of the long-distance routes.
Even if this were not the case, competing inter-
state buses could provide unsubsidized service
with roughly the same emissions.

The actual modal preference on the part
of the public for intercity travel may be seen by
the fact that in 1975 only 0.4 percent of all
intercity passenger-miles were by rail. Rail ser-
vice is in a poor position to compete with the
convenience of the automobile, the speed of
our modern aircraft, or the coverage of intercity
buses for most trips among metropolitan areas.

A number of financial viability studies of
rail-passenger markets have been conducted.
In general, such studies have shown the New
York-to-Washington, D.C., corridor to be the
most promising rail passenger market. Pre-Am-
trak legislation estimates indicated that this
market might become financially self-
supporting. The projected estimates of other
markets fell substantially short of this market in
terms of potential profitability.

The Amtrak experiment has now been
going on for several years. The experiment
began with a relatively large, poorly equipped,
in-place system. The encumbrance of maintain-
ing existing services has diminished the oppor-
tunity for innovative experiments. Amtrak has
frequently been in the position of providing poor
service to a broad number of people, rather
than focusing on how to attract ridership or at
least provide a valid test of potential ridership.
Many proposed improvements, particularly with
regard to new equipment, are only now becom-
ing available after 5 years.

Today, every route is losing money even
though services have been substantially im-
proved on certain routes. The most promising
route (New York-to-Washington, D.C.), which
has had the greatest improvements in service,
is the closest to financial viability, but almost all
other routes are experiencing severe losses.

Rail passenger services face a strategic
dilemma. If emphasis is placed on higher
speed/higher cost services, a market efficiently
served by air, rail passengers may be lost to the
automobile or intercity bus. On the other hand,
if low-speed/low-cost services are empha-
sized, customers may be lost to the airlines or
automobile.

Subsidized Amtrak rail passenger service
competes with modes that are much less subsi-
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dized. The extensive subsidies to Amtrak ap-
pear especially unjustified in that intercity buses
on a self-supporting basis often provide faster
ground services to more places, at lower
prices, with roughly comparable safety, emis-
sions, and energy consumption per passenger
mile.

Competing airlines provide faster service
over the longer segments. With the exception
of some local service air carriers, aviation pro-
vides competitive service without being subsi-
dized. The present Federal subsidy for local air
carriers averages about 15 percent of the cost
of the service provided and could be replaced
by air carrier services that would require far less
Federal support.

Given the rising Amtrak subsidy costs, and
a fare structure that has returned less than 50
percent of system expenses, it is essential that
this experiment be restudied to ascertain the
best use of the resources available and to
permit an evaluation and policy decision on the
future of rail passenger service. This restructur-
ing has three crucial elements:

e The experimental nature of Amtrak must be
recognized. Opportunities for flexibility and in-
novation must be expanded so that information
can be gained for a final evaluation. Recogni-
tion of Amtrak as an experiment further implies
a decision point at which the experiment is
modified, continued, or concluded. This should
be decided by 1985 at the latest. By that time
sufficient knowledge should have become
available, given adequate freedom to experi-
ment and redirect resources, to permit soundly
based decisions.

e Identification of user benefits, and public
benefits derived from continuation of Amtrak
services, is essential to any soundly based
decision regarding future public support.

e Effective market analysis will be the key to a
useful experiment, a sound judgment of public
benefits, and recognition of the cost incurred.
The present and potential users of Amtrak must
be identified. Their service requirements, pur-
poses, and time-and-price attitudes must be
determined. These in turn must be matched to
the costs of servicing these markets to permit
focusing of resources on markets where large
benefit returns can be realized.

o Any review must pay close attention to the
effect of liquid fuel shortages or traffic conges-



tion on the highway system now projected for
1990.

If done correctly, the market analysis
would take full account of the alternative serv-
ices available from other modes. Rail passen-
ger service should be most viable where it is
mandated by (in the words of the Act) “the
need for balanced transportation, the public
convenience and necessity, congestion on our
highways and airways, or the desire for
choice.” One of the benefits of the Rail Passen-
ger Services Act of 1970 is that it exposes the
real cost of passenger rail service. This will help
focus the future public debate on how much the
Federal taxpayer should support rail service as
an alternative to the automobiles, air carriers,
and intercity motor buses which, with the minor
exceptions of some local service air carriers,
provide competitive service without the need
for subsidy.

Recognizing the need for experiment
identification and measurement of benefits and
for an analysis which will examine the benefits

and resource needs for each market, the fol-
lowing outlines the potential future for Amtrak
investments and services in different markets.
They represent proposals for future program-
ing, but only to the extent of obtaining informa-
tion for decision by 1985.

Future Options, Long-Haul Markets. Regard-
less of whether long-haul travel service is ap-
proached from a purely economic perspective
or a purely policy perspective, the outlook is not
bullish. Table VII.10 identifies the long-haul
markets now in operation, with a summary of
their operating and economic status. These
routes served only 23 percent of Amtrak pas-
sengers in 1975, but accounted for 60 percent
of direct operating deficits. Moreover, it is in this
market sector that the public benefits of Amtrak
services are least evident. Air pollution and
energy savings are minimal, if not nonexistent,
in these markets.

The overall nature of the long-haul market
is analogous to the leisure travel cruise-ship
market. Neither the speed nor the price of

Table VII.10
1975 Route-by-Route Loss Analysis

Route Cost/ Loss Total
g R Cost Loss passenger-  Passenger-
mile (millions (millions (millions Load mile Miles
(cents) of dollars) of dollars) of dollars) Factor {cents) (millions)
Short-Medium Distance
New Haven-Hartford-Springfield 50 05 3.0 25 .20 41.7 6.0
Oakland-Bakersfield 40 0.6 4.0 3.4 34 34.0 10.0
Washington-Cumberland 30 0.3 1.8 15 22 246 6.1
Seattle-Portland 28 0.9 3.9 3.0 42 214 14.0
Los Angeles-San Diego 24 15 6.7 5.2 A4 18.8 27.7
Chicago-St. Louis 25 2.9 9.3 6.4 36 17.3 37.1
Chicago-Milwaukee 22 1.2 4.3 3.1 .36 15.7 19.8
Harrisburg-Philadelphia 18 20 6.3 43 .27 121 35.5
Chicago-Quincy 17 1.0 3.3 2.3 .23 12.0 19.3
Chicago-Detroit 17 2.2 7.4 5.2 A3 12.0 43.5
Chicago-Carbondale 14 14 3.7 2.3 .39 .8.8 26.2
New York-Buffalo/Detroit 15 7.4 16.7 9.3 35 8.3 112.2
Minneapolis-Superior - 17 0.1 0.2 0.1 40 8.3 1.2
New York-Philadelphia 13 7.7 20.7 13.0 .45 8.0 1621
Boston-Washington (conventional) 13 374 69.5 321 M 6.0 537.4
New York-Washington (Metro) 13 389 43.3 4.4 50 1.3 333.2
Long Distance

Florida-Chicago 23 46 23.3 18.8 40 18.3 103.0
St. Louis-Laredo 20 11 4.3 3.2 30 149 215
NY-Washington-KC-Denver 18 5.2 149 9.7 40 12.0 80.9
Norfolk-Washington-Chicago 16 23 8.0 5.7 31 1.6 49.2
New York-Washington-Chicago 14 10.6 224 1.8 .58 7.5 156.4
Seattle-Chicago 13 18.8 43.6 2438 .50 7.4 335.1
Houston-Chicago 12 5.6 134 7.8 43 71 110.2
San Francisco-Chicago 12 14.1 29.2 15.1 50 6.2 2428
New York-Florida 11 31.0 65.3 34.3 .54 6.0 573.9
Seattle-Los Angeles 12 104 21.0 10.6 .52 5.8 182.1
New Orleans-Chicago 10 3.9 84 45 49 5.3 84.3
Chicago-Los Angeles 10 18.0 32.9 149 53 4.6 325.2
New Orleans-Los Angeles 9 4.5 8.6 4.1 50 4.3 96.1
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Amtrak service in this market sector commends
it to the consumer. Some of its appeal may, like
the cruise ship, lie in the pleasure of traveling,
rather than in the fact of arriving. If this percep-
tion of the nature of the market is appropriate, it
yields two findings:

e The service characteristics of cruise travel
are distinct. Appropriately oriented services
could be provided at improved cost/revenue
levels. Service changes would include improv-
ing onboard services such as food service,
space available, scenic qualities, and other
amenities. These increased costs can be
traded off against service frequency. The highly
discretionary nature of long-distance cruise
travel permits considerable flexibility regarding
departures. Like cruise ships, schedules should
be aligned with demand via advance an-
nouncements and scheduled in a way similar to
the excursion operations of the air and ship
modes.

e Such a service approach has no claim for
direct subsidy or Government operations. Lux-
ury travel requires full cost return via fare reven-
ues. Services, scheduling, and fare structure
can then be aligned with the dictates of the
marketplace. At current fare levels, costs would
not be met even at 100 percent load factors on
most routes. Flexible service innovations and
scheduling experimentation could be used to
determine whether a market exists for such
services. If sufficient demand exists at cost-
based fare levels for high-quality service, an
attractive addition will have been made to our
national transportation services. Removal of
Federal level subsidies would not bar local or
State tourism interests from supporting such
services where their interest is dictated.

Future Options, Short-Haul Markets. Overall
travel time relative to other modes will be the
major determinant of market share on most
routes in the short-haul markets, particularly for
one-day round-trip service. The New York-to-
Washington, D.C., corridor experiments have
shown that publicly financed rail service can
compete with other modes on the basis of
travel and time in a market of sufficient density.
Under the RRRR Act of 1976, $1.75 billion was
provided for upgrading this service, including
station improvements. In addition to these in-
vestments, however, it is essential that experi-
mentation be extended to test what travel time
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and fare alternatives produce the greatest rid-
ership and public benefit.

The greatest opportunity for improving
travel times between high-density, short-haul
corridors is through increased frequency of ser-
vice, reduction of waiting time, and provision of
better scheduling to the potential traveler. Im-
proved speeds via road-bed upgrading and
equipment enhancement would further expand
the market opportunities.

The United States Railroad Association’s
*Preliminary System Plan’’ identifies 16 short-to-
medium-distance corridors in densely popu-
lated areas outside the northeast corridor in
which upgrading of rail passenger service might
return “‘substantial” public benefits.? The princi-
pal characteristics common to these corridors
are (a) end point cities contain Standard Met-
ropolitan Statistical Areas (SMSA) populations
of 1 million persons or more, (b) 300 miles or
less separate the end points, and (c) railroad
rights-of-way connect the end points and could
be used for passenger trains with average
speeds competitive with those of highway
transportation.

Federal dollars saved as a result of dis-
continuing assistance to long-distance routes
and other low-potential routes should be redis-
tributed to achieve a greater impact in terms of
reducing congestion, conserving energy, and
improving air quality in high-potential corridors.
Whether this redistribution of resources would
result in a reduction of current Federal support
for intercity rail passenger service would de-
pend on the type and level of services pro-
posed and the attendant fare policy.

Even without reduction in current Federal
expenditures, the reward for such redistribution
of resources would be substantial, first in terms
of providing a true test of better rail service, and
second, in increasing ridership per subsidy dol-
lar. Ultimately, user and public benefits accrue
almost wholly from increased use of the sys-
tem. Ridership potential is the only justification
for subsidies regardless of other benefits.

*In decreasing order of total SMSA population served:
New York-Buffalo; Chicago-Detroit; Cleveland-Chicago;
Chicago-Cincinnati; Chicago-St. Louis; Chicago-Mil-
waukee;  Philadelphia-Pittsburgh;  Detroit-Cincinnati;
Detroit-Buffalo;  Pittsburgh-Indianapolis; Washington-
Pittsburgh; Cleveland-Pittsburgh; Washington-Norfolk-
Newport News; Cleveland-Cincinnati; Indianapolis-St.
Louis; and Cleveland-Buffalo.



As experience is gained via experimenta-
tion, fare policy and public benefit alternatives
can be appropriately weighted to gain best
return on aroute basis.

Future Options, Commuter Operations.
While not as distinct a market segment as the
long- and short-haul markets, some compo-
nents of Amtrak services accrue to daily com-
muters. Public support of commuter rail serv-
ices is extensive. Congestion, pollution, and
energy savings ascribed to Amtrak are most
likely in the heavily traveled commuter corri-
dors. A clear demarcation should be made of
the respective roles of these markets. If com-
muter rail subsidy is appropriate, and Amtrak
services support commuter operations in some
corridors, this should be identifiable in the ac-
counting, reporting, and decision making re-
garding Amtrak’s future. Commuter subsidies
should be separately identified. Amtrak sched-
ules should be aligned with local commuter
operations to assure compatible and coordi-
nated services. Subsidy and operating deci-
sions should be made in concert with local
authorities with responsibility for coordinating
local transit planning. In such markets, Amtrak
could provide a dual service of coordinated
commuter and short-haul operations.

Expanded Car-Train. The most positive,
and in many ways most dramatic, development
in rail passenger service has been the success
of car-train service. Beginning from zero in
December of 1971, Auto-Train™ now carries
almost 309,000 passengers and their cars per
year, operating routes from Lorton, Virginia,
and Louisville, Kentucky, to Sanford, Florida.

The service, carrying both passengers
and their vehicles, provides an alternative to
Florida-bound travelers who want an automo-
bile there, and who would otherwise drive the
entire route, or travel by common carrier and
rent an automobile in Florida.

Auto-Train™, an entirely privately funded
corporation, has succeeded in overcoming ini-
tial barriers to their idea and has established a
profitmaking service. Auto-Train™’s market can
be viewed as those people living within a 4- to
S-hour drive from Lorton, Virginia, who by a
short auto ride eliminate approximately 900
miles of driving, the cost of gasoline, motels,
etc., and arrive at major distribution points. A
market analysis of major traffic flows indicates
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that the following markets may be conducive to
this type of service: San Antonio, Texas, to
Yuma, New Mexico; Chicago to Denver; Port-
land to Los Angeles; Chicago to Dallas; New
York to Chicago. While the market for such a
service is narrow in terms of the share of
national travel, an expanded network of car-
train services would be an attractive addition to
national passenger service.

The recently concluded agreement be-
tween Amtrak and Auto-Train™ to expand
Auto-Train™ services under Amtrak’s operating
charter holds the possibility of mixing car-train
service with Amtrak’s long-distance trains. This
arrangement has the potential for reduced
costs for both companies by sharing locomo-
tives and crews on routes where traffic will not
support economical operations of a separate
car-train. For example, the Louisville-Sanford
route can now support one Auto-Train™ run per
week. By combining with the Amtrak train,
smaller trains with more frequent departures
might be feasible for Auto-Train™.

ConRail
The ill health of the railroad industry was dem-
onstrated by the bankruptcy of eight railroads in
the 17-State Northeast and Midwest quadrant
of the United States. The railroads involved
accounted for just under half of the revenues,
ton-miles, and track-miles of the region, and on
a national scale made up 12 percent of the rail-
line-miles of the industry, 19 percent of its
employees, and about 17 percent of its reven-
ues. The magnitude of these bankrupticies was
of major public concern, leading the govern-
ment to lend money to make possible the
greatest corporate reorganization in our history.

Both the procedures followed and the an-
ticipated results of this Federal action deserve
special interest. For future planning they will
provide an early indication of how well a reorg-
anized healthier railroad may be expected to
continue service. In addition, they will provide
an early test of how much and how enduringly
government loans will be necessary in order to
assure continued operation, when it is our ob-
jective to retain full ownership and manage-
ment control in the private sector.

Under the Regional Rail Reorganization
Act of 1973 (Public Law 93-226, hereinafter
designated as the RRR Act of 1973), the United



States Rail Association (USRA) was estab-
lished to restructure the region’s bankrupt rail-
roads into a more efficient system capable of
fulfilling its rail service needs. This plan was
submitted to Congress on July 26, 1975, for
approval. It recommended that a new organiza-
tion, ConRail (Consolidated Railroad Corpora-
tion), operate a network reduced from 24,000
miles to 15,000 route-miles. It was also ex-
pected that the solvent carriers serving the
region would purchase significant portions of
the bankrupt properties to improve their system
and provide for additional market penetration.
For public policy purposes, the Southern Rail-
road should acquire the Delmarva Line and the
Chesapeake and Ohio Railroad should acquire
the Erie Lackawanna Railroad as initially
planned by USRA, since it is not in the public
interest to have a monopoly in rail service in the
East by ConRail. These expectations were only
partially fulfilled, however, and the final resul-
tant network is shown in figure Vil.4.

ConRail began operations at midnight on
April 1, 1976. The RRRR Act of 1976 provided
a massive infusion of public funds to its support.
It authorized USRA to purchase up to $1 billion
in ConRail debentures and thereafter up to $1.1
billion in ConRail series A preferred stock. It
also authorized the issue of series B preferred
stock, common stock, and certificates of value
to the estates of railroads in the reorganization
and others based on the net liquidation values
of the rail properties transferred to ConRail. At
that time, ConRail became the Nation’s largest
railroad in terms of traffic and second largest in
miles of route.

ConRail will also operate Amtrak intercity
passenger trains over designated routes of its
network. These runs account for the majority of
Amtrak’'s U.S. passenger volume. In addition,
ConRail will operate suburban commuter pas-
senger service in eight States, chiefly under
contract with local authorities.

A major innovation of the reorganization
was the procedure for determining light-density
lines, or those whose level of present and
foreseeable freight traffic will not yield sufficient
revenue to cover the costs of operating and
maintaining the route, including track upkeep
and taxes. Of the total 24,000 route-miles of
line originally operated by the seven bankrupt
railroads in the northeast region, USRA recom-
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mended 5,757 miles of track be either aban-
doned or continued under subsidy.

The annual operating (direct costs) loss
on the excluded lines was estimated at $33
million. In addition, the cost of upgrading track
structures to meet the minimum Federal stan-
dard (10 mph) would be $53 million. Translating
the net burden of continuing the excluded lines
into its financial forecast, USRA estimated Con-
Rail’'s extra cost of continued operation (with-
out subsidy) would have increased its cash
expenditures through 1985 by $670 million.

Extensive hearings by the Interstate Com-
merce Commission held in the territory affected
indicated that only 1 of the 279 counties af-
fected by a potential abandonment would sus-
tain a loss in real income as high as 2 percent.
On the other hand, USRA noted the net in-
creases in employment and incomes from
added maintenance expenditures and rehabili-
tation of the remaining lines should offset any
negative impacts of line abandonments.

In both the RRR Act of 1973 and the
RRRR Act of 1976, Congress acknowledged
that private railroads should no longer be
forced to provide unprofitable services on light-
density lines. Both Acts provide for Federal-
State public subsidy programs to temporarily
underwrite losses on light-density lines, which
the public wishes continued. The RRRR Act of
1976 also provides for use of subsidy funds for
nonrail alternatives to rail transportation, which
promise to be more cost effective than rail
service. Congress has clearly indicated, how-
ever, that the service continuation subsidy is to
be viewed as a short-term, transitional mea-
sure—not a permanent solution to the problem.

USRA produced a plan for ConRail
through 1985 based upon the expectation that
the system ‘“‘can succeed as a viable private
sector enterprise.” These expectations are
conditioned firmly, however, on a large number
of significant changes in the system’s operating
and marketing strategies and in the govern-
ment-related climate in which the system must
live.

The revenue forecast for the unified Con-
Rail (“Supplemental Report for Final System
Plan,” p. 117) shows a $391.7 million constant
1973 dollar increase in freight revenues be-
tween 1973 ($2,155.3 million) and 1985
($2,547.0 million).
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Basic economic growth
Selective rate increases (on presently
loss-producing traffic).........cccovvveriecnnenenne. 63.0

Diversion to long-haul routes ................... 54.8
Light-density line abandonments

(net loss of traffic)......ccccceeeveeveceeinnennns (50.0)
Market transfers to solvent carriers

(IOSS) ettt (17.6)
Total increase........ccceeveuvecvecreeceeceecneenns $391.7

The revenue and tonnage forecasts from the
“Supplemental Report” appear in table VII.11.

The RRRR Act of 1976 makes available to
ConRail $2.1 billion in Government funds for
working capital, refinancing, acquisition of
equipment, and for modernization, rehabilita-
tion, and maintenance of properties acquired
from the bankrupt railroads. In addition, it pro-
vided subsidy for the light-density lines and
started in motion the machinery leading to a
modernized regulatory environment.

Table Vil.11
Unified ConRail Revenue and Tonnage Forecasts

Revenue
(millions of 1973 dollars)

Category 1973 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

Farm products ........ 84.2 61.3 65.7 82.6 73.4 75.5 76.5 7.7 78.9 80.0 81.3
Metallicores........... 97.5 79.8 85.4 80.5 84.3 96.2 99.0 101.9 104.7 107.7 110.6
Coal ....oovvvnvvnnnnn, 2425 2425 251.4 250.8 258.1 2729 283.7 295.1 307.0 319.3 3319
Nonmetallic minerals. .. 60.5 52.0 53.0 50.7 52.9 56.8 57.5 58.1 58.8 59.5 60.3
Foodproducts......... 203.6 186.2 186.0 172.8 169.9 170.4 172.3 174.3 176.2 178.3 180.3
Lumber ............... 741 61.0 62.8 58.2 65.5 78.4 80.4 81.6 82.8 84.0 85.3
Pulpand paper ........ 128.5 117.7 124.7 130.6 133.5 139.6 145.2 150.0 155.0 160.1 165.7
Chemicals ............ 109.8 152.9 159.8 152.9 155.2 164.9 168.3 172.0 175.8 179.7 183.7
Stone, clay,and glass .. 82.0 68.8 69.3 64.6 69.6 77.7 79.7 81.4 83.2 85.1 87.0
Primary metals ........ 194.2 179.6 192.4 186.2 190.8 208.0 214.8 221.5 228.8 236.2 243.7
Transportation ........ 265.3 235.3 265.4 246.0 252.3 287.8 298.3 309.0 320.7 3325 344.7
Waste................. 83.6 77.3 82.7 89.4 91.3 98.6 101.5 104.6 107.6 110.7 113.9
Coke ....ovvvviininen, 31.4 29.5 31.4 30.7 31.3 33.4 338 34.3 34.7 354 35.9
TOFC'..vvviivnnn 2153 183.6 202.6 200.0 208.6 225.9 235.9 246.6 257.9 270.1 282.9
Other (non-TOFC) ..... 222.8 183.9 193.5 189.8 194.1 208.7 214.5 220.5 226.5 233.2 239.8
TOTAL.......ovennt 2,1553 1,911.42 2,026.12 1,9858 2,030.8 2,1958 2,261.4 2,328.6 23986 2,471.8 2,547.0

Tonnage
(millions of tons)®

Category 1973 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
Farmproducts.......... 14.2 10.7 11.1 11.9 10.5 10.9 11.0 11.2 11.5 11.6 11.7
Metallicores........... 39.2 32.3 33.7 31.4 328 375 38.7 39.6 409 421 43.3
Coal .....oovvevvnnnnn. 100.3 101.9 104.8 104.5 107.6 113.8 118.3 123.2 128.2 133.5 138.8
Nonmetallic minerals. .. 24.8 21.3 213 19.6 204 221 22.2 22.6 22.8 23.3 235
Foodproducts.......... 31.0 28.7 28.2 25.7 25.1 25.3 25.5 25.6 25.9 26.4 26.5
Lumber ............... 10.8 8.9 8.9 7.9 8.9 10.6 10.6 10.9 11.0 11.5 11.6
Pulpand paper ........ 245 223 228 22.0 223 23.8 24.6 25.5 26.3 271 28.1
Chemicals ............ 26.8 24.3 249 23.5 235 25.0 25.5 26.0 26.6 27.2 27.7
Stone, clayandglass ... 19.0 16.2 15.9 147 15.7 17.6 17.9 18.2 18.6 19.0 19.5
Primary metals ........ 34.6 32.0 335 32.0 32.8 35.7 36.9 38.1 39.5 40.8 422
Transportation ........ 16.3 144 16.7 143 14.7 16.5 17.2 17.7 18.5 19.3 20.0
Waste................. 19.1 17.8 18.7 17.6 18.0 19.6 20.3 209 21.8 224 23.1
[07]. (- T 8.3 7.6 79 7.7 7.8 8.5 8.6 8.6 8.7 8.7 8.8
TOFC*. .. v, 10.3 8.3 9.3 9.0 9.5 10.6 11.2 1.9 127 13.5 143
Other (non-TOFC) ..... 22.1 20.1 20.7 19.6 19.9 21.7 223 228 235 24.0 24.7
TOTAL.............. 401.3 366.8 377.4 361.4 369.5 399.2 410.8 422.8 436.5 450.4 463.8

!Includes all TOFC movements. *Excludes light-density line subsidies. *Tonnage contains some double counting because of joint movements by two or more constituent
ConRail carriers, this double counting was eliminated in preparing pro forma revenue and expense projects for ConRail. ‘A small amount of TOFC is also included in

other traffic commodity groups.
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Rail Network Restructuring and
Rationalization

The preceding discussion illustrated how it be-
came necessary for the government to act, to
provide money for ConRail, to resolve bank-
ruptcies in the Northeast-Midwest. This occa-
sion serves also to provide notice of the impor-
tance of additional government action, through
the RRRR Act of 1976.

Introduction. One major aspect of the pres-
ently tenuous condition of the industry focuses
on the roadbed. Large segments of it are in
poor condition and other large segments are
underused. The RRRR Act of 1976 set as a
major objective the restructuring of the Nation’s
rail network in order to restore its vitality. Such a
restructuring ties together four of the funda-
mental problems of the industry today:

e The balkanization of the industry;

e The fact that traffic on many rights-of-way is
too light to support the cost of continued opera-
tion and maintenance of the route;

e The fact that the decline of traffic has often
left too many lines competing for a volume of
business that can only support a few; and,

e The fact that a lack of operating funds and
the deferred maintenance that resulted has left
many rights-of-way and other parts of the plant
in need of major rehabilitation.

With respect to the last point, the magni-
tude of this deferred maintenance is unclear. A
preliminary estimate by the Association of
American Railroads indicated that, as of Sep-
tember 1975, the industry’s level of deferred
maintenance for roadways alone amounts to
$2.5 billion. Delayed capital improvements for
roadways add another $2.1 billion. Deferred
maintenance on equipment is estimated to be
approximately $368.5 million, and delayed capi-
tal expenditures for equipment another $2.1
billion. These figures, however, are not based
on any rationalization concept and, under Sec-
tion 504 of the RRRR Act of 1976, they will be
restudied and interpreted.

The need for this restructuring, and the
responsibilities newly placed on the Secretary
of Transportation, will substantially alter the
balance between what formerly were railroad
matters handled solely in the private sector and
what will become the province of a national
interest railway network. Under the provisions
of the Act, the Nation’s taxpayers, who in addi-

198

tion to the $2.1 billion for ConRail will make
$1.6 billion in loans and loan guarantees avail-
able to improve rail facilities and equipment,
must clearly be protected against having to
subsidize or guarantee loans for the rehabilita-
tion of more facilities than are required by the
demands of the traffic. Nevertheless, in a set-
ting characterized by too many railroads con-
currently maintaining more lines than are
needed to handle the traffic, any selection by
the Government of which competing facility is
singularly worthy of Federal funding assistance
would constitute a new form of influence on a
competitive market. One way of minimizing this
intrusion is to encourage voluntary actions from
the industry which are compatible with the
planned restructuring.

The restructuring or rationalization of the
Nation’s rail network can be effected in a num-
ber of ways:

e Corporate merger or consolidation — The
unification of separate companies into a new
corporation, or control of one by another, for
the purpose of unifying management and dis-
position of route structure. During the past sev-
eral decades, mergers, acquisitions, and lease
agreements have reduced the number of inde-
pendent class | line-haul operating companies
from 110 in 1957 to the 58 shown in table VII.2.
In considering them, the ICC possessed no
explicit plan to which conformity was encour-
aged. Most of the larger mergers were parallel
(combinations of carriers serving the same
region), as opposed to end-to-end (carriers
serving essentially different, if contiguous,
regions). They frequently resulted in abandon-
ment or downgrading of duplicating lines.

e Coordination agreements between compa-
nies which retain separate corporate owner-
ships — Trackage rights for one company to
use the route of another, or other joint facility
use; paired track merging the operating capac-
ity of parallel, separately owned routes to pro-
vide a flexible multitrack route for both compa-
nies; movement of another road’s cars under
contract rates. A number of these agreements
are in effect on U.S. railroads, but growth in this
means of rationalization has not been vigorous.
Encouragement of restructuring by this process
has the advantage of involving little or no capi-
tal expenditures and, generally, is not irrevers-
ible.



e Transfer of routes between separate rail-
roads to enhance the system market capability
ofeach.
e Abandonment of light-density lines of individ-
ual rallroads on the ground of operating losses.
Features of the RRRR Act. The RRRR Act
of 1976 reflects both an immediate and a long-
range perspective by which to restructure the
network. Under title IV of the Act, the Secretary
of Transportation is made an active agent,
developing plans, proposals, and recommen-
dations, assisting merger negotiations, con-
ducting studies to determine potential cost sav-
ings and possible improvements in quality, and
holding conferences with respect to any pro-
posed unification or coordination project. An
expedited merger procedure is also provided
for, in which the Interstate Commerce Commis-
sion is limited to 2 years in which to render its
decision of approval, denial, or revisions of
merger applications from the carriers.

Under title V of the Act, $1.6 billion in loan
guarantees and other forms of financing are
provided to support rehabilitation and improve-
ment projects. A Railroad Rehabilitation and
Improvement Fund is established, the purpose
of which is “to provide capital which is neces-
sary to furnish financial assistance to railroads,
to the extent of appropriated funds, for facilities
maintenance, rehabilitation, improvements and
acquisitions, and other financial needs as the
Secretary approves.” Applications for financing
under title V will be conditioned upon adher-
ence to guidelines and route designation stan-
dards established by the Secretary dealing with
classification of rail lines, track standards, capi-
tal needs, and other areas.

The RRRR Act of 1976 directed the De-
partment of Transportation to work with the
railroads to classify and designate the Nation’s
class | rail lines. The prime purpose of this
process was to categorize the rail lines of the
Nation according to reasonable measures of
priority so that governmental investments in
track could be directed where they would do
the most good.

As a result, all rail lines were divided into
six preliminary classifications, whose descrip-
tions were published in August 1976. These
preliminary classifications will be subjected to
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public hearings and review conducted by the
Rail Services Planning Office of the Interstate
Commerce Commission before final designa-
tions are made in early 1977. The ICC’s Rail
Services Planning Office has disagreed with
the definition of preliminary classifications and
some of the methodology employed. We ex-
pect to have active discussions with them on
these issues. The definitions we used are de-
scribed in table VII.12 and the segments are
shown in the map located in the envelope
appearing in the back cover of this book.

Table VIl.12
Preliminary Categories of Class | Railroads
Percent of
Categor Designated
T'glo A Category Description Route-Miles
itle of Class |
Rail Network
A Mainline 20 million or more gross ton- 15.5
miles per mile per year.
Three or more daily passenger 0.8
operations in each direction.
Major transportation zone con- 0.8
nectivity.
Potential A temporary status for through 11.6
A Mainline lines located in corridors of
excess capacity. They will be
designated to another category
upon resolution of the redun-
dancy.
B Mainline Less than 20 million gross tons, 1.7
but at least 5 million,
A Branchline Less than 5 million gross tons 21.9
but at least 1 million.
B Branchline Less than 1 million gross tons. 256
Defense- Required for access of over- 2.1

Essential
Branchline

sized military shipments,

The Department defined corridors as hav-
ing excess capacity if:

e lItis served by three or more mainline through
routes providing through service,

e The total capacity of the mainline through
routes exceeds their annual density by 50 per-
cent.

The classifications were based on rail con-
ditions as of the end of 1975. As will be noted,
the track classifications are likely to change
over time as rail traffic flow patterns shift as a
result of changes in the economy, industry



locations, competing forms of transportation,
rail passenger services, and other railroading.
The Department, in addition, realizes that such
preliminary classifications are subject to rules
for connectivity and needs for energy.

Under title IX, the Secretary is directed to
conduct a number of studies, including a com-
prehensive study of the American railway sys-
tem (both physical and corporate). This study
called for under section 901, is due February 4,
1978, and is to include the following:

e Potential cost savings and improved service
performance of restructuring;

e The potential economies and improvements
resulting from improved local and terminal
operations;

e The savings if rehabilitation is limited to por-
tions essential to interstate commerce and na-
tional defense;

e An assessment of the extent to which com-
mon or public ownership of fixed facilities could
improve the system;

e The effects of alternative rail corporate
structures;

e The assignment of priorities to properties for
improvement;

e An assessment of the potential benefits of
electrification;

e An analysis of the financial and physical
condition of facilities, rolling stock, and equip-
ment of the Nation’s railroads.

Carriers who wish to propose merger or
consolidation are not required to wait for the
conclusions of the section 901 study. The Sec-
retary must respond to their filings within a
narrow time frame. These will be heavily influ-
enced by the criteria for financing proposals,
and by the degree of recognition its position
receives in merger proceedings before the ICC.

If the carriers do not initiate consolidation
or merger proposals within a reasonable time
after enactment, the Department has the au-
thority to recommend supplementary trans-
actions and consolidations in “corridors of ex-
cess competition.” Such proposals would need
to be voluntarily accepted by all carriers in-
volved.

The restructuring goals of the Secretary
are expected to:

e Provide the industry with the Government’s
view of the requirements for a national rail
system;
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e Include a reduction in the number of rail
corporate systems to diminish the interline traf-
fic problem and excessive route duplication,
while providing rail competition between major
markets;

e Be oriented toward a system of privately
owned and operated properties requiring mini-
mum financial support and economic regulation
by government.

Railroad Work Rules. Railroad work rules
have been a matter of widespread public inter-
est and concern for most of the last 20 years.
Between the mid-1950’s and the early 1970’s,
the railroads and the unions waged fierce and
bitter batties in every possible private and pub-
lic arena. The parties argued their cases across
bargaining tables, before investigation and arbi-
tration boards, on picket lines, in the media,
before congresses and presidents, and in
countless courtrooms. They left no legal ques-
tion unresolved short of the Supreme Court.
The residual rancor found its way to the very
roots of the industry into individual relationships
between employees and supervisors. The pres-
ident of one union described it as a cancer that
had to be removed before the industry could
begin to recover. The Union Transportation
Union summarized the situation in their 1972
report “Project Seventies.” The following lists
the most pressing complaints:

“1. Deliberate contract violations and re-
fusal to pay: ‘Sue-us—collect-it-the-hard-way’
attitude.

“2. Employees being held out of service for
alleged physical disabilities despite medical ev-
idence to the contrary.

“3. Carriers’ refusal to hire new employees
and then working present employees exces-
sively long hours.

“4. Carriers harassing employees because
of on-duty personal injuries.

“5. Intimidation of employees.

“6. Unwarranted and frivolous investiga-
tions.

“7. Refusal to correct hazardous conditions,
then disciplining employees because of injuries
resulting from such conditions.

“8. Encouraging employees to ignore trans-
portation and safety rules in order to get work
done faster; and, then, when accidents occur,
refusing to acknowledge such encouragement
but instead disciplining employees for doing



sulted in a lower level of service to shippers and
contributed to the deterioration of the plant.
These, in turn, have probably been major rea-
sons for the railroads’ declining market share of
intercity freight transportation.

Recent reforms are only small steps to-
ward the modernization necessary to realize
the full potential of rehabilitation, rationaliza-
tion, and technological growth. Incentives for
work rule reform did not develop as part of the
recent legislative programs. Work rule disputes,
in fact, thwarted the implementation of the
USRA’s Final System Plan and resulted in a
monopoly situation for ConRail in some major
markets. Further, ConRail is faced with negoti-
ating work rule changes to achieve the full
benefits of reorganization and rehabilitation
that may well turn out to be essential to Con-
Rail’s survival as a private enterprise.

The planning for reorganization of the
bankrupt Northeast railroads carefully excluded
work rule modernization from the scope of its
Final System Plan. Planning mandated by the
RRRR Act also excludes this area. Yet it has
long been recognized that the collective bar-
gaining process in the rail industry could benefit
substantially from a planning exercise in which
the parties viewed the labor agreements in the
context of the industry’s long-run financial
needs as well as its long-range manpower re-
quirements. In 1962, the Presidential Railroad
Commission (PRC) urged such an action in its
final report:

“It is our view that railroad manage-
ment and the operating brotherhoods
should consciously plan the decade
of the 1960’s as a period of transition
and adaption to the new arrange-
ments herein proposed. It should be
their objective to achieve a rational
system for the development and
compensation of the labor force and
reasonable job security for those who
have committed their lives to the in-
dustry.” [p. 2]

Such a plan was never developed. In-
stead, the parties waged war for 10 years. As
the new era, created by recent legislation, be-
gins for the rail industry, one might wonder if
history will repeat itself. When can the full

202

benefits of Federal financial assistance be real-
ized? In 1962, the PRC wrote:

“It is our view that the parties should
take positive action to insure that the
transition proceeds satisfactorily and
rapidly, and that future adjustments
to changes in technology and eco-
nomics are handled without the oc-
currence of multi-decade lags.”
[p. 16]

If this historical labor-management lag is
not eliminated, the approach that has been
launched by recent legislation may very well fail
to achieve its goals. The results would likely
include a transportation system where the role
of railroads is drastically different from the one
envisioned by the present plan.

There are signs of hope. There is a grow-
ing recognition of the notion that some kinds of
railroad labor agreements are not in the best
long-run interests of either rail management or
labor. As a result of this situation, future rounds
of national collective bargaining can be ex-
pected to address the specific issues of crew
consist requirements, basis of pay, and divi-
sions of work among job crafts.

Also, recent years have witnessed great
improvements in railroad labor relations. Real-
izing that a growing, competitive industry im-
pacts favorably on both employment and net
income, some elements within rail labor and
management have become cognizant of the
fact that their interests are one and the same
and that there are mutual benefits to be derived
from a cooperative approach to industry prob-
lems. This spirit of cooperation has manifested
itself on numerous individual roads and on an
industry wide basis through the activities of the
Task Force on Rail Transportation of the Labor-
Management Committee. This group has real-
ized significant improvements in car detention
time and service to shippers in the St. Louis
Terminal on an experimental basis and has
recently decided to expand its experimentation
to another terminal and to a line-haul operation.
This labor management cooperative approach
is probably the most significant recent develop-
ment in the labor relations field, and its future
expansion is almost assured.



exactly what the local officers encouraged
them to do.

“9. Promulgating rules’ notices during
strikes. Seniority rules and craft lines ignored.
Employees mistreated. Some held away from
home 24 to 36 hours and then told to get home
the best way they could.”

Industrial peace came to the industry in
the early 1970’s when railroad presidents real-
ized that their ambitious plans for Federal finan-
cial assistance and regulatory relief could not
be achieved without the active support of orga-
nized labor. When the unions testified against
legislation implementing the industry’s pro-
gram, the railroad presidents quickly responded
to union demands for improved labor relations
down to the level of the employee.

National agreements were signed settling
the firemen’s dispute and allowing for work rule
changes in several major areas, as follows:

e To submit disputes over changing bounda-
ries between yard and road crew to final and
binding arbitration in certain cases;

e To allow yard crews to perform switching
services beyond traditional limits;

e To allow crews interchanging cars between
railroads to move cars in both directions and to
relax the rules for specification of interchange
tracks by the carriers;

e To allow road crews to pick-up and set-out
cars for their own trains even though yard
crews are employed at a site; to handle their
own engines and cabooses; and to receive
from or deliver their trains to connecting carri-
ers;

e To eliminate additional payment for train and
engine employees who use radios and tele-
phones during operations;

e To submit disputes over the conditions for
increasing the length of run of crews on trains
to final and binding arbitration;

e To combine the seniority rosters of trainmen
and yardmen; and

e To provide fair and equitable arrangements
to protect for up to 6 years the interests of
employees adversely affected by changes in
the rules governing interchange, work of road
crews in yards, and length of run.

During this period, wage negotiations with
most unions proceeded smoothly. For exam-
ple, contracts with operating employees pro-
vide for 16 wage increases totaling almost 65
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percent in the 8-year period ending January 1,
1978. The Association of American Railroads
Index of Wage Rates and Supplements rose to
207.1 from a 1967 base of 100 at the end of
1975. Increases scheduled for 1976 and 1977
should raise this index close to 225. Subject to
the limitations of regulatory lag, railroads have
financed these wage increases primarily
through general rate increases approved by the
ICC. Unfortunately, the economic benefits of
the 1972 work rule agreements have contrib-
uted little to offset the wage increases. The
industry reported in August 1972 that the esti-
mated savings represented less than 1 percent
of operating payrolls.

Beginning in 1972, railroad management

and labor joined forces in obtaining congres-
sional support of the railroad industry. In addi-
tion to the RRR Act of 1973 and RRRR Act of
1976, several major pieces of legislation be-
came law during this time:
e The Railroad Retirement Act of 1974, Public
Law 93-445, which provided for removing the
projected possibility of bankruptcy and putting
the retirement fund on a sound actuarial basis;
e Railroad Unemployment Insurance Act
Amendments, Public Law 94-92, which in-
creased unemployment and sickness benefits
to railroad employees.

These Acts represent significant accom-
plishments for rail labor and management. Sub-
stantial amounts of public assistance have
been committed for the reorganization, ratio-
nalization, and rehabilitation of the railroad in-
dustry, and provisions have been made for
protecting employees from adverse effects of
these processes. In the case of the reor-
ganization of the bankrupt railroads, the Gov-
ernment has provided $350 million for the cost
of employee protection. In the case of rehabili-
tation and rationalization projects, the law re-
quires carriers to cover the costs of protecting
employees for up to 6 years.

Despite these accomplishments, high la-
bor costs and constraining work rules are
widely accepted as still being high on the list of
the rail industry’s chronic and critical problems.
In theory, the work rules have induced manage-
ment to increase capital inputs relative to labor
inputs over the last several decades. Manage-
ment reaction to high crew costs has been to
run longer, less frequent trains. This has re-



Future Equipment and Facility
Improvements

The rationalization and rehabilitation of the
right-of-way was discussed in the previous sec-
tion. The ability of the rail industry to compete
and survive in the future will also be based on
how well it can overcome outdated practices
and increase the productivity of its equipment
and facilities. The following sections examine
the trends now unfolding and the potentials for
future improvements.

Freight Car Control. The poor utilization of
freight cars was cited earlier. In the period
between 1956 and 1972, net investment in
freight cars increased 154 percent while freight
revenue increased only 40 percent. By 1973,
the freight car fleet had become almost 50
percent of the railroad industry’s net capital
investment. How crucial the need is to remedy
this situation may be seen by noting that in
1974 industry earnings, the best in 8 years,
produced an average return of only 3.44 per-
cent on net investment while the cost of bor-
rowing exceeded 9 percent.

Despite an alleged freight car shortage,
the existing fleet of cars continues to be poorly
utilized. The average rail car in the national fleet
of approximately 1.7 million cars handles only
15 revenue loads per year, or one load every 24
days. This compares with a 17-day average
load cycle in 1947, and an 11-day average
cyclein 1922.

Some part of the shortage of freight cars
for shipping freight is attributed to their use by
customers as a means of temporary storage.
Demurrage charges to customers are $10 per
day after a period of free time, $20 per day the
next 2 days, and $30 per day thereafter.
Present demurrage rules exacerbate the poor
average load cycle, as a result of the 7 a.m.
demurrage day, demurrage averaging agree-
ments, and weekend and holiday free time.

Since over 75 percent of loaded freight
cars are currently handled by more than one
carrier, improving equipment utilization and reli-
ability is a goal that transcends the individual
roads and applies to the entire railroad industry.
There is a maze of constraints associated with
work rules, regulations, organizational balkani-
zation, and financial decay. Action can and
must be taken to improve service reliability and
equipment utilization. Over a year ago a Na-
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tional Steering Committee on Car Utilization
(research/demonstration/action) was estab-
lished, which brings together the shipping in-
dustry, the individual railroads, the Association
of American Railroads, the ICC, and the Fed-
eral Railroad Administration. Several programs
designed to increase service capability and car
utilization have been initiated and are being
carried out by task forces under the aegis of
this committee.

The Clearinghouse. The Rail Car Clearing-
house is an accounting mechanism tried exper-
imentally since 1974 on three railroads, by
which debits and credits are exchanged instead
of physically exchanging empty cars. This ex-
periment resulted in a decrease in empty car-
miles of over 30 percent, increased revenue
carloadings of 37 percent, and a decrease of
the load-to-load cycle by approximately 20 per-
cent, or more than 4 days. In the first 12
months, empty car movements were reduced
by about 5 million car-miles, with an economic
value of $700,000 at 14¢ per car-mile. These
savings were achieved during a period of car
surplus and depressed economy. The Clearing-
house has since been expanded to 10 rail-
roads, which represent over 35 percent of the
Nation’s car fleet and car loadings. Annual car-
mileage savings of $1.5 million and car-day
benefits of $1.9 million per year are estimated
for these 10 railroads. A nationwide savings of
$10-$20 million per year could be expected if
the Clearinghouse method were implemented
nationwide.

Hourly Car Hire. For decades car hire has
been on a 24-hour or per diem basis. This
practice causes terminal congestion and late
evening fleeting of trains. It further militates
against high-quality service, reliability, and ef-
fective car utilization. Feasibility studies indic-
ate that hourly car hire can reduce the load-to-
load car cycle while enhancing interline
throughput, which approximates 65 percent of
the Nation’s rail traffic.

Conversion to hourly car hire was recently
passed unanimously by the Operating-Trans-
portation Committee of the Association of
American Railroads and will be implemented in
January 1978. The conversion costs are esti-
mated to be $1.6 million; however, the potential
cost savings are estimated to have a present
value of $40-3$80 million for the national railroad



system, with annual net cost savings of $19-
$33 million.
Reductions in Operating Expenses. Through
a program known as the “St. Louis Terminal
Project,” experiments are being directed to-
ward reduction in operating expense, improving
terminal throughput, and enhancing the salabil-
ity of the rail transportation product. These
experiments are being conducted with the joint
participation of the Federal Rail Administration,
railroad labor, and railroad management. Some
of the experiments will soon be applied to the
Chicago Rail Terminal Information System.
Since over one-third of all cars loaded in the
United States originate, terminate, or pass
through the Chicago Terminal (over 50,000
cars moving on over 1,500 trains daily), signifi-
cant benefits may be realized shortly at a na-
tional scale. These gains will have been accom-
plished with minimal capital expenditures.
Freight Car Scheduling. A freight car sched-
uling system developed by the Missouri Pacific
Railroad (MOPAC) and partially funded by the
Federal Railroad Administration will be demon-
strated shortly. Although developed by the MO-
PAC, the system is designed as the foundation
for interline car scheduling on a national
scale—nationwide freight car scheduling is es-
timated to result in a total savings of $1.5 billion.
The Grand Trunk Western information and
control system is a similar endeavor capitalizing
on the current technology found in optical auto-
matic car identification. This system is designed
to provide a high-quality integrated data base
and will greatly enhance transferability and
eliminate redundant, splintered, and uneven
system development by other rail carriers. .
In the longer term it is hoped that these
programs will reduce average car-trip times to
between 4 and 5 days over an interstate rail
network (as opposed to 6 to 7 days at present)
with an associated gain in service reliability.
This potential improvement translates into a
15-percent reduction in the car cycle, which is
equivalent to adding 250,000 cars to the fleet,
and avoiding capital investment of $6.25 billion
over several years. In addition, it would have
favorable impacts on car requirements, yard
switching costs, and shipper in-transit invento-
ries through reducing the number of classifica-
tions by 20 percent (which would save an esti-
mated $300 million per year) and reducing
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shippers’ in-transit inventory by $300 million per
year (assuming 15 percent for the cost of their
capital).

While it must be kept in mind that these
are but preliminary estimates, any accomplish-
ment in this direction should enable the rail-
roads to achieve a better competitive position
relative to the other modes.

Yards. Another area where major gains in
productivity are believed possible is in the clas-
sification yards.

Nationally, there are over 4,000 yards,
handling over 1 million cars per day. About one-
third of rail operations are not only a direct
contributor to delays, but also have a major
effect on the unreliability of transit times. The
nature of railroad operations is such that cars
will always go through some yards, and yards
will always be bottlenecks for point-to-point rail
transportation. Yards are the hubs and
production centers of railroad operations,
where the cars are serviced and made up into
trains, yet each offers major opportunities for
delay and increased unreliability.

At each yard, cars moving to common
intermediate or final destinations are consoli-
dated into “blocks” and then added to a train
routed in the direction of the ultimate destina-
tion. These blocks will be handled together until
arrival at the next yard, which may be more than
a 1,000 miles distant. Whenever a car is set off
from a train, or the train reaches its destination,
the car is reswitched and consolidated with
other traffic into a new block and a new train.
This procedure is repeated until the car
reaches its final destination.

This process of switching and consolida-
tion results in longer transit times than would be
required for direct movement, such as by unit
train. Each time a car is switched, the potential
for a missed connection at that yard exists.

Missed connections are critical in that
they lead to car delays in the order of 12 to 24
hours (the time until the next appropriate out-
bound train), large variations in transit time, and
unreliable performance. Figure VII.5 shows the
magnitude of transit-time delay and transit-time
variance as a function of the probability of a
missed connection at a yard.

A car may miss its outbound connection
for a variety of reasons:

e Outbound train cancellations — The out-



bound train or block did not run owing to a lack
of power, crew, traffic, or other causes.

e Train length/weight constraints — If the ap-
propriate outbound train has already exceeded
its length or weight restrictions, the car in ques-
tion will not be accommodated. Clearly, train
cancellation on one day may well lead to ex-
cess traffic on the next day.

e Other causes — Car misclassification, car
repairs, missing waybill, etc., contribute to
delay.

e Late arrival of car — The inbound train carry-
ing the car in question may arrive behind sched-
ule. It has been shown that the primary cause of
late arrivals at a yard is late departure from the
preceding yard. Hence holding trains to allow
particular connections to be made may lead to
inbound lateness at succeeding yards and the
possibilities of other missed connections.

Cars lose time in yards because of ineffi-
ciencies in yards. In a recent survey of how cars
spent their time in classification yards, it was
found that about half the time was spent in
waiting to be “accumulated” with other cars
and made up into trains. The respective propor-
tions for hump yards and flat yards appear in
figures VII.5 and VII.6. There are a number of

‘Re-Switching Time 1%

reasons for the inefficiencies in yard opera-
tions. These are listed in figure VII.7.

With regard to the prospects for future
improvement of the overall rail system, yard
problems can be mitigated by finding ways to
improve the performance in each yard, or by
reducing the number of yards through which a
car must pass. The latter can be done by
running more frequent and shorter trains be-
tween specific origin-destination pairs so that
the cars do not have to be switched between
trains so often. Such a strategy, however, must
consider trade-offs between labor utilization
and locomotive utilization. Current work rules
controlling crew sizes make the short-train con-
cept economically unfeasible. The short-train
strategy also requires cooperation between ad-
jacent railroads, which may or may not exist.

Substantial opportunities for improving
yard operations lay in the area of physical
improvements. These have frequently been de-
ferred because of inadequate capital and main-
tenance funds. Some of these projects will be
eligible for financial support under the RRRR
Act of 1976. The following options might be
considered to improve yard operations and re-
duce time spent by cars in yards:

Figure VII-5. Distribution of Car Time in Flat Yards
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e Consolidating yards by closing some and
increasing the capacity and workloads of oth-
ers, gaining economies of scale and greater
opportunities for high volume throughout. This
should be done only through a total system
study of all the yards involved, and the origins
and destinations of all the cars served by them.
e Upgrading flat yards to hump yards to take
advantage of the greater claSS|f|cat|on switch-

ing throughput generally provided by hump-
switching rather than flat-switching operations.
e Developing and installing computerized yard
planning and inventory control systems which
show the location and status of all cars in the
yard, and plan for their disposition. For greatest
effectiveness, such systems must be tied into
the railroad company’s systemwide car man-
agement information system.

' Switching Delay 1%, wiching Time 25

lmpecllon/snh Blndmg Tlma 5% %

; '"moﬂcnocm ™
. Yam:ngnm 2%,
#ocmoem 1% )

: VCOI Time Not Accounted For 10%x.

Special Car Handling 12%
. Cleaned = -7
Repaired

Departurs Time 1%+
Outbound mmmwmm'

Troh Pmmmon My /
: ﬂqmtun Pull Dmy

; Rl-s%hhm Time 1%

Figure VIL.6. Distribution of Car Time In Hump Yards.

In many yards, car speeds may be restricted by condition

lighter cars in use years ago when the yafds were built, but the
tracks have not been upgradad for current bagger md heavier
| cars.

ce:tam, if not all, cars.

crossing tracks during. corza!n periods of the a-y

| have caused a redistribution: of yard workload throughout a

on thm yards beyoad thw intended capabmtiel

5 i npgtecmd and therefore eontributa to raduoed yard produeﬁvity

‘attempts, may have encouraged railroadsto reduce opemionsat
| some yards which might ethnmiso be bmr nﬁflm :

and/or weight of tracks that were designed to handle smallerand

| Deferred yard tfack maintenmce mayhavc redueod yard‘_ g
| capacity and capability by rcndermg cartm\ tracks usolm (or .

~ Yards may be in. congested urben areas s with graﬁe emuings. e
and city ordinances may restrict operations across grade- - even though actual work might require less than 8 hours.

A gradual degradation of yards due to lack of maintenancemay Lo
| railroad system to other yards, thereby increasing the workloads - o

. Essenti £ i hti X
i cmmum:at);;;d :;:t:;‘:? ﬁx&ﬁ&?&m:u&cu mgay nbg‘ Ll be known, so that it must be delayed until such disposition is

_ Theftand pilterage in certain yards, despite railroad prevention

Customary raiiroad labor craft dlsunctions may delay the

‘accomplishment of yard tasks that could be done by personnel in
- proximity to the need, but instead must be done by other workers
- who must be called to and transported to the task site,

- Reducﬂans in yard workload volume due to business
- reductions or changes in operating patterns may have suggested
_consolidations of yards; however, labor constraints and/or

- railroad management disagreements may have discouraged

~ such attempts.

‘Starting-time work rules require using two shifts of yard crews

A ahbmae of FCC-granted radio frequenclos may inhibit]
adoquam ndlo communication around the yard.

: Cartain urvicu such as weighing and inspection may diverta
carfroman otherwise faster flow or processing thfough theyard. |

; Disposmon of a car approaching or in a yard mey not always

determined.
LmMim may not be avaiuble to move cars within a yard.

Cars that have been poorly maintained are more vulnerame to
. ~¢amago in yards, where they undergo more handling, bumping,
acceleration, and deceleration than in well-maintained yards.

Figure VI1.7. Causes of

Inefficiencies in Yard Operations.

206



e Installing more automation in car handling
such as weighing-in-motion scales, automatic
(rather than manual) retarders which regulate
the speed of rolling cars, and automated repair
and service facilities of various types.

To be fully effective these capital improve-
ments should be accompanied by changes in
labor craft distinctions and work rules that will
permit greater labor productivity in yards.

Improvements such as these are already
being applied by the railroads that can afford to
do so. Within the last 10 years, a number of
significant yard enhancements have been put
in place and some railroads have built new
large-freight classification yards which repre-
sent the latest state-of-the-art in yard technol-
ogy.

Electrification. Under some circumstances,
electrification of high-density rail routes may
prove helpful in lowering railroad operating
costs and reducing oil consumption. Current
research on the subject is not yet sufficiently
advanced to provide definitive answers as to
when it becomes desirable to electrify rail lines,
but the relevant parameters that must be con-
sidered have been identified.

The cost of purchasing and delivering
electricity must be lower than the cost of contin-
uing to use diesel-electric technology to move
the trains if electric facilities are to be installed.

Transmission facilities must be installed
and electric locomotives purchased before
electric operation can commence. The capital
costs associated with electrification, deprecia-
tion, and maintenance are additional costs not
now borne by the railroad. Savings take the
form of reduced costs of maintenance of elec-
tric locomotives relative to diesel equipment
and lower fuel costs. Investment in electric
locomotives replaces some investment in die-
sel equipment, but there is not a one-to-one
tradeoff because of the necessity of keeping
extra equipment to facilitate switching from die-
sel to electric locomotives and back, as one
passes over alternate electrified and nonelec-
trified stretches of track.

Electrification is not oil saving if the source
of electricity is oil. It is oil saving if the source of
electricity is coal, nuclear power or hydroelec-
tric power. At this point, however, it is not clear
whether turning coal into electricity is prefera-
ble to developing a locomotive that burns coal
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or a coal derivative to power the locomotive
directly.

A recent Department of Transportation
study, Preliminary Standards, Classification,
and Destination of Lines of Class | Railroads in
the United States, identified approximately
8,200 route-miles of line, carrying traffic density
greater than 40 million gross tons per mile per
year. These lines are the most likely to be
electrified if it proves to be cost effective to
electrify any rail lines. Research is continuing in
an effort to provide a definitive answer to the
question of when it becomes desirable to elec-
trify a rail line.

Transportation of Hazardous Materials
The railroads have been handling large quanti-
ties of hazardous materials since the Civil War.
The first petroleum tank cars were placed in
service in 1868, and explosives, particularly for
mining, were being transported in quantity by
the 1880’s. By 1905, the railroads had devel-
oped rules covering the acceptance, place-
ment, and handling of hazardous articles. In
1907, however, several disasters in the trans-
portation of high explosives by rail led Con-
gress to pass legislation regulating the railroad
carriage of explosives and certain other hazard-
ous materials.

In the mid-1950’s financial difficulties
caused the railroads to defer maintenance of
equipment and track and to reduce the number
of inspections. During this time of general dete-
rioration of the railroad transportation plant, the
size and weight of tank cars were allowed to
increase up to a maximum of 60,000 gallons. In
addition, the center sill and uninsulated type of
tank cars for the transport of compressed
gases were developed. In 1969, the combina-
tion of these events resulted in numerous ca-
tastrophic rail transportation accidents involv-
ing tank cars carrying hazardous materials.

The need for additional safety measures
to reduce the frequency of these accidents has
resulted in a new regulation. The maximum size
of railroad tank cars was limited to 34,500
gallons or 263,000 pounds gross weight. New
rules appeared regarding the head shield re-
quirements for uninsulated tank cars and cer-
tain handling restrictions in railroad yards for
these same cars.



The Rail Safety Act of 1970 gave the
Department of Transportation jurisdiction over
all areas of railroad safety, including track,
roadbed, freight car standards, employee quali-
fication standards, etc. and provided funds for
research.

Tank car research was begun, including a
testing program and safety analysis of tank
cars, the development of a thermal shield to
withstand accident-caused fires, a practical
and effective insulation material for tank cars
exposed to high temperatures, and tank car
safety relief devices to prevent loss of material
during transportation, accidental derailment of
tank cars, disastrous fires and explosions.

Training and emergency information for
handling hazardous material after an accidental
loss is being disseminated to firefighting per-
sonnel and other interested personnel.

Addition material on the transportation of
hazardous materials will be found in chapter II.

PLANNED RAIL SYSTEM

The preceding section has illuminated the ac-
tions and issues that surround the future evolu-
tion of the Nation’s railroads. The recent ac-
tions by the Federal Government in support of
the railroad industry reflect forceful Govern-
ment efforts to achieve the policies and objec-
tives described. An impressively large number
of objectives set forth in the ‘“‘Statement of
National Transportation Policy” have already
been treated in some fashion in the RRRR Act
of 1976. In some cases these objectives have
been enacted into law; in others the Depart-
ment of Transportation or the Interstate Com-
merce Commission has been charged with the
task of producing the information required for
decisions yet to be made under the Act.

Substantial infusions of funds were autho-
rized under the RRRR Act of 1976. In summary
they are as follows:

Perhaps the most significant effects of the
RRRR Act of 1976 upon the planning process
are its new requirements and authorizations for
obtaining, collating, and evaluating hitherto un-
available, incomplete, or noncomparable data
regarding the railroads, and the many studies
mandated on how to reverse the present ad-
verse trend of the industry in order to restore its
transportation capabilities. The inclusion of
such studies in the Act opens the way to acquir-
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ing the data necessary both to evaluate present
industry requirements and to forecast future rail
vitality and traffic share. These data will emerge
under the 12- to 24-month deadlines imposed
for most of the major studies.

Recognizing that, at the time of this writ-
ing, most of these data are still many months
away, this section nevertheless attempts to
delineate the 1990 system and its perfor-
mance. It begins with the market in which the
industry will be operating (i.e., the projected
demand for rail freight services) and then dis-
cusses the industry response. It thus interprets
and summarizes the future implications of the
many possibilities.

The Projected Demand for Rail Freight
Services

The 1990 demand for rail services, based upon
the forecasts in chapter I, appear in figure
VI1.8. It will be recalled that the forecast of 1990
freight flows is based on the OBERS projec-
tions, with modifications including the move-
ment of western coal as forecast by the FEA

and as was previously described. On that
basis the overall demand for rail services is
forecast to increase by 42 percent between
1975 and 1990. The rail demand shown here is
an extrapolation of a proportionate share of
trips by each commodity group between each
pair of Bureau of Economic Analyses (BEA)
regions as was captured by rail in 1972. It must
therefore be considered a baseline forecast.
Whatever gains may result from the improved
competitive position of the railroads expected
in 1990 have not yet been taken into account. It
will be recalled from earlier discussions of this
type of diagram that the density of each line
segment portrays the tonnages that are ex-
pected to move into and out of each BEA
region. It indicates the general pattern of flows,
but does not take into account how other fea-
tures of the rail routes between these regions
(the capacity of the right-of-way, the ownership
of the various route segments, or the work rules
that prevail) may influence shippers or carriers
to choose alternative routes by which to get
their goods to their eventual destinations. Also
it does not take into account changes that will
occur if there are major modifications in public
policy of the type we identify in the last part of
the document. '
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FIGURE VIL.8. 1990 RAIL FLOWS.



The Industry Response

The preceding section described the many ac-
tions that have been taken and the options that
appear to be emerging that have major poten-
tial for improving the health of the railroad
industry. While each will have favorable im-
pacts on the industry’s ability to reduce costs,
improve service, and compete for higher reven-
ues, it should be noted that the estimates
shown represent the assessed impact of these
measures when taken independently. In actual
practice, each will realize only part of the over-
all potential indicated.

Nevertheless, there are prospects for the
good health of the railroad industry. The more
salient of these are summarized by the follow-
ing charges, which are assumed to have taken
place by 1990.

Revenues. From the baseline forecast, the
absolute volume of ton-miles of traffic by 1990
is up 140 percent. This increase in traffic, to-
gether with anticipated adjustments in rates,
should result in significant improvement in the
industry’s revenue balances. Under the regula-
tory reforms of the RRRR Act of 1976, the
railroads will have taken advantage of the in-
creased pricing flexibility and adjusted their
rates to meel competition on the downside and
to maximize revenues on the upside. All com-
petition rates that were artificially low will have
been raised to their incremental cost. Con-
versely, . the rail carriers themselves will no
longer be setting rates below their variable
cost. The railroads will thus have adjusted their
rates to maximize profits in all markets except
in those where they are prohibited from doing
so because they have been found to have
“market dominance” (defined by the Act as ““an
absence of effective competition from other
carriers or modes of transportation for the traf-
fic or movement to which a rate applies”). Even
in those cases they will still have sought some
increases on the grounds that additional re-
venue is needed, or that the rate would not be
unlawfully high.

Under another provision of the Act, the
railroads will have been given greater latitude to
establish rates based on seasonal, regional, or
peak demand for services. This will have en-
abled the railroads to respond more completely
and rapidly to each individual shipper’s specific
changing needs. Each shipper need purchase
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only that service package that he desires, and
he no longer has to pay for services he prefers
to do without.

As a consequence of this increased flexi-
bility in the provision of alternative
price/service combinations, the railroads will
have found themselves in a better position to
compete against carriers of other modes. Their
marketing operations will have become more in
tune with the shippers, more aggressive, and
more modern.

Waterway-User Charges. With the imple-
mentation of waterway-user charges by 1990,
the competitive rail lines will have raised their
rates to the point where they have obtained a
combination of higher revenues received ver-
sus minimum traffic diverted to other modes.

Light-Density Lines. The railroads will have
been relieved of a large part of the estimated
$250 million burden of maintaining unprofitable
routes and light-density lines. State and local
governments will have determined where the
continued operation of such lines is vital to the
economy of their region, and will be covering
the losses in providing service on them.

Discriminatory Taxes. By 1990, the esti-
mated $54 million in discriminatory taxes on
rights-of-way charged by State and local gov-
ernments will have been eliminated so that they
now match those of similar properties in other
industries.

Operations. Major portions of the main lines
will have been rehabilitated by 1990. As a result
of the Clearinghouse, hourly per diem freight
car scheduling, and other organizational im-
provements, it is estimated that a savings of
over $1.5 billion will be realized in handling
rolling stock. The use of computers, automated
data bases, and management science tech-
niques will have become more widespread in
the industry. The status of large portions of the
freight car fleet will be maintained on an up-to-
the-minute basis. The yards and the manage-
ment of freight cars will have become more
automated. The automated demand forecast-
ing, supply forecasting, and car allocation sys-
tems projected to be in effect, with their asso-
ciated service, will realize improvements esti-
mated at better than 10 percent. Other high-
technology improvements will be experiencing
broader application. Some type of automatic
car identification system will be in operation to
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support these information systems, yard opera-
tions, and terminal operations. Smaller trains
will operate with fewer yardings, resulting in
reduced transit times and adding to improve-
ments in reliability. Carrier marketing depart-
ments will be promoting their new improved
speed and reliability in service, featuring the
estimated $300 million savings in inventory car-
rying costs to shippers.

Future Traffic and Network. Many of the
mainlines will have been consolidated through
mergers, joint trackage rights, and other mea-
sures. A substantial portion of the excess lines
noted in the map found at the back of the book
will probably be downgraded to a classifica-
tion reflecting their primary function as local
service lines.

In contrast, the ton-miles of traffic will
have more than doubled. Part of this is the
result of the projected increase in general eco-
nomic activity by 1990. A far larger part will be
the result of new flows of coal from the North-
western States forecast by the Federal Energy
Administration and described in their
“National Energy Outlook for 1990” report.

The increased growth in demand for rail
movement is seen in figure VII.9. The effects of
the tenfold increase in low-sulfur coal move-
ments from the western Great Plains is appar-
ent. It is also assumed in this projection, how-
ever, that these major coal slurry pipelines, as
described in chapter X, will also be in operation.

One question of immediate interest is how
this increased movement is related to the Au-
gust 1976 preliminary classification of class |
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lines performed in accordance with section 503
of the RRRR Act of 1976. That report was
based on 1975 traffic levels, and identified 11
corridors of excess capacity, categorizing them
as Potential A Mainlines. By 1990, however,
much of this capacity will be needed for the
projected movement of coal. This may be seen
in figure VII.10, which contrasts projected 1990
traffic in these corridors with that of 1975. It
appears likely that five of the corridors will
actually need to have their effective capacity
increased to do this, physical and operational
improvements will have to be made for permit
full capacity of the existing trackage to be ex-
ploited; in selected instances, new trackage will
also be required.

Return on Investment. By 1990 revenues
and returns on capital investment are assumed
to be up. The industry will have achieved a
more favorable financial position from which to
repay loans guaranteed by the Federal Gov-
ernment.

The Interstate Rail Passenger Network.
Amtrak will operate all the intercity passenger
routes. They appear in figure VIL.3. The seg-
ments remaining will be self-supporting. In each
city, the terminals will be co-located with interc-
ity bus terminals and taxi stations.

The northeast corridor route between
Washington and Boston, upgraded at a cost of
$1.75 billion, will carry an estimated 45,000
passengers per day. In the event of an energy
shortage similar to the one in 1974, it will carry
65,000 per day.



