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Even the most superficial survey of the problem of urban goods movements im-
presses one with 2 startling facts: (a) The problem of urban goods movement has at-
tracted an almost incredibly small amount of attention as compared to the related 
problem of personal transport; and, (b) the dimensions of the problem are immense 
and poorly defined. The problem has influenced almost everyone—drivers, delivery-
men, merchants, housewives, and traffic engineers—but still unknown, generally 
speaking, are its dimensions. Progress has been very slow because, for many years, 
the problem was considered of little importance. Because the truck is so frequently 
mentioned in factors of road congestion, transportation costs, and urban environments, 
it is hard to understand why it has been so neglected in research and writings. 

It is interesting to note an analysis of urban goods movement published almost 60 
years ago. The author (an eminent engineer) had made careful time and cost studies 
and concluded that the motor truck might save time and money within the area beyond 
3 miles from the center of the city. However, within a circle having a radius of 3 
miles from the center of the city, the horse was considered without a peer (1). Data 
are not generally available on the cost of owning and maintaining a horse for drayage, 
but it appears from current observations that this conclusion may have some validity 
in 1970 when one contemplates the costs and inefficiencies of urban goods movement 

In discussions in April 1970 (2), one finds the problems cited disturbingly similar 
to those cited in earlier studies (3). The old study and the new studies tell a sad tale 
of congestion, duplication of effort, tremendous overtime payments, and other diffi-
culties facing the transporter of goods in the urban area. 

Hit-or-miss, empirical solutions to this problem are no longer acceptable. Both 
public and private costs have become so great that a more fruitful approach must be 
found. It is indeed gratifying to note that increasing attention is being paid to the issue, 
but there are surprising gaps in knowledge. Even a casual search will show that "the 
literature contains no precise quantitative description of the problems plaguing urban 
goods distribution systems" (4). Some discussions of the problem of urban goods 
movements and the consideration of the areas in which information is available, or is 
needed, seem appropriate before the specifics of research and data are dealt with. 

THE CITY AND TRANSPORTATION 

A frequent error in the past has been the tendency by many to discuss transportation 
problems, especially those related to goods, in terms of the present and not the future. 
How the future city will influence urban goods movements will depend on character-
istics of the future city. In considering sources of data relative to urban goods move-
ments, one must of necessity consider all of the factors and variables related to the 
size, shape, form, and functions of the future city or urbanized area. To understand 
goods movements, one must understand the physical, economic, and social makeup of 
the city. A search for, and listing of, information of this comprehensiveness is con- 
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sidered to be beyond the scope of this paper, although a few comments about the future 
city might be desirable. 

All evidence indicates that the city, or at least the urban area, will be even larger, 
both in population and in land coverage, than it now is; and there will be more metro-
politan areas, many of which will merge into one another. But, there are some ad-
vantages to goods movements. The number of urban truck trips relates to the urban 
population. The larger the population is, the fewer the trips per capita will be. 

The National Planning Association estimated in 1969 that by 1975 70 percent of the 
U.S. population will reside in 224 metropolises. Most of the growth is expected to 
take place in the Standard Metropolitan Statistical Areas (SMSA) that have populations 
of 800,000 to 1.5 million. The largest SMSA's with populations of over 1.5 million 
(of which there are 14) contained some 30 percent of the 1966 population. Population 
growths for the largest SMSA's are not expected to increase so rapidly except for 
Washington, Minneapolis-St. Paul, Los Angeles-Long Beach, and Houston (5). Thus, 
what is now often considered to be intercity goods transportation perhaps will be 
largely intracity by 1980 and entirely urban in character. The urban transportation 
problem will begin to take on an entirely new character, and the Northeast Corridor 
will cease to be unique, for there will be many such corridors. As these develop-
ments take place, the distinction between urban and intercity movements, which has 
become increasingly blurred, will be even more indistinct (6, 7). The Federal High-
way Administrator recently made these comments on the problem (8): 

In the two decades from 1950 to 1969, our metropolitan areas (that is, areas with central 
cities of 50,000 or more population) grew from about 89 million to more than 129 million 
population. Virtually the entire increase of 40 million persons occurred in the developing 
suburbs outside the 1950 boundaries of the central cities. Some central cities subsequently 
registered gains by annexing their adjoining suburbs. 

The suburbs which had 41 percent of the metropolitan area population in 1950 today ac-
count for 55 percent. 

Some of our older industrial cities actually have been losing population. During the 1950's, 
for example, the four-county Cleveland metropolitan area showed a 25 percent gain, but the 
city itself lost 4 percent. 

In the period from 1957 to 1964, St. Louis lost 80,000 population while its suburbs gained 
300,000; Detroit lost 60,000, but its suburbs gained almost 450,000. Some major cities, such 
as Philadelphia, gained, but only slightly. It added 20,000 while its suburbs were adding 450,000; 
likewise, Washington, D.C. increased by 20,000, but its suburbs gained 560,000. 

The rise of the suburbs has been especially troublesome to planners because low 
density of population is their hallmark. High-density residential zones (greater than 
25 persons per acre) attract 65 to 90 daily truck trips per 1,000 persons. Low-density 
zones (fewer than 10 persons per acre) attract 117 to 167 trips per 1,000 persons (9). 
Affluent suburban families demand delivery and other services that, with low density 
of population and the overlap of suppliers, result in startlingly high transport costs. 

Cities such as Los Angeles and other automobile-oriented cities devote 40 to 50 per-
cent of their land area to residential use as compared to older, more compact cities 
that devote only a third. Because the automobile-oriented cities have become dependent 
on the motor vehicle (and one has the impression that this dependence will continue for 
some time), planners must take into account the needs of the truck. 

Most cities are in a highway-transit spiral where suburban developments encourage 
automobile ownership and usage. This causes traffic congestion and requires heavy 
capital outlays for new roads and capacity improvements. Further comments by the 
Federal Highway Administrator are of interest (8): 

Since trucks and service vehicles share the road with autos, the adequacy and efficiency of 
urban highway systems have a direct influence on the cost and quality of urban living. Even if 
all person movements were by any other mode than auto or bus—such as rail, bicycle, sidewalk—
an extensive Street and road network not much different from that which we now have would 
still be required to move the freight, groceries, garbage, police, fire, medical aid, and Service 
equipment to maintain life and its amenities. 
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The city of 1970 is still, in most respects, merely a larger version of the city of 
1920, if not 1900. Can anyone doubt that the major urban issues of the years 1970-
1985 will be centered around the quality of urban life? In short, transportation of 
goods, like most urban problems, will be caught up in the press of rising numbers 
of people, growing concern with the environment and pollution, and other forces out-
side the transportation system, but nevertheless, influencing it. The truck is often 
mentioned and is frequently damned with regard to irritations related to vibrations, 
noise, pollution, and road wear. 

Urban life is increasingly complex, and urban residents are less tolerant of any 
practices that, in their opinion, threaten the tenuous quality of their existence. How 
long, for example, will they tolerate such outmoded practices as storefront loading 
or the delivery of flammable cargoes in daylight hours or fumes and noise of many 
commercial vehicles? Power companies and other suppliers of urban services have 
discovered that the public is increasingly restive and often irrational in demands. Yet, 
these demands, irrational or not, will influence, or even control, urban development. 

There are some data, although limited, to show how urban factors affect goods 
movements. The following are examples. 

Retail shops generate about 11 daily truck trips per 1,000 sq ft of floor area. 
Convenience and general merchandise stores generate about 5 trips per 1,000 sq ft, 
while shops with lower activity have about 3 trips per 1,000 sq ft (9). 

Destinations of urban truck trips are usually strongly oriented to the city center 
In medium-sized cities, about 40 percent of total truck trips are within 2 miles of the 
central business district. A total of 80 percent are usually attracted to zones within 
6 miles of the CBD. In many of the truck trips, the trucks are empty; 22.8 percent 
of trips in a sample of U.S. cities carried no load whatever (10). 

The "personal use" trucks (vehicles owned and operated in a manner similar 
to a private car) make up almost 10 percent of total truck trips and account for 15 per-
cent of the total vehicle miles (9). 

A typical city daily produces about 200 intracity truck trips per 1,000 residents. 
Excluding the central business district, each developed area of land attracts 1.6 to 
1.8 truck trips daily (9). 

Many trucks are idle from 50 to 90 percent of the day. In some cities trucks 
are parked most of the day waiting to be loaded or unloaded, or waiting to be used. 
Other trucks are used for service industries and principally transporting tools and 
equipment (9). Among these are a great number of trucks used in trash collection 
and transportation of other solid waste. 

Studies of traffic impedances caused by trucks have ranked "awkwardness" of 
the trucks first. Usually, double-parking and illegal curb-parking run a close com-
petition. It is not uncommon for trucks to spend up to 16 percent of travel time in 
traffic delays. This has produced a concern on the part of truckers about ton-miles 
per hour (9). 

The tendency has been to treat the technology aspects of urban transportation 
on an intensive basis and leave the policy problems to the political scientists or to the 
sociologists. Technology is important, of course; but the future of urban goods trans-
portation, like the future of urban transportation in general, will be shaped by develop-
ments in public policy, which until now has almost ignored urban goods movements. 

Many light trucks are used extensively for personal transportation. In north-
eastern cities, the range is from 12 to 13 percent of the truck trips; but in the moun-
tain states and on the West Coast, about half of the light trucks are used for personal 
transportation. 

In summary, these random observations seem to suggest that, even though the urban 
area may change in both its physical shape and its concept and more attention will be 
paid to the quality of life, the transport problems will become even more intense. Un-
related factors must be related and studied before a sound solution can be devised. 
Also, because the carriers largely make the decision on levels and quality of services 
offered, they must assume a major responsibility in total urban transportation planning. 
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MAJOR GAPS IN KNOWLEDGE 

Virtually all goods in urban areas are moved by trucks. Urban goods movements 
are made by thousands of firms, each acting in what appears to be his own interest. 
Most of these operations are concentrated in the hours from 9:00 a.m. to 5:00 p.m., 
5 days per week. Little information exists as to how much change might be made—
changes that would benefit both the public interest and the private interest. How many 
myths surround the urban goods transportation system?' How many practices are ac-
cepted by both those who engage in transportation and those who make the plans for the 
urban system? 

Movements by trucks in cities are highly diverse. Little is known about their true 
dimensions. It is certain that the movements are more complex than person move-
ments. Correct information is difficult to obtain because of the natural reluctance of 
businesses to reveal information that might be of value to their competitors. 

Many, if not most, commercial establishments have little knowledge of their actual 
delivery costs. They have assumed that it was necessary in the conduct of their busi-
nesses and perhaps in many cases their reasoning was correct. At any rate, for many 
years these costs were relatively small, and problems were usually overlooked. Con-
sequently, those who operate urban goods vehicles have had little incentive to examine 
their costs closely. This practice is changing, and it will change more in the future. 
Myths must not continue to prevail. 

Progress in formulating rational policies for urban transportation has been slow, 
not only because for many years there was no admission that they were needed but also 
because there was a deplorable lack of information. 

To really attack the problem in a meaningful fashion, we must know more about at 
least the following: What is the daily volume of goods flow in the metropolitan area, 
and how is it distributed over the 24-hour period? What is the composition of flow 
among the various goods? What sizes and weights are involved? What is the time 
factor? Is the load perishable, or is a time constraint, such as in newspaper delivery, 
involved? Is there a real constraint on scheduling, i.e., morning, noon, or night, or 
are so-called constraints merely entrenched customs? What costs are involved in mak-
ing meaningful changes? What is the value of the cargo? Is the routing followed spe-
cific or random, and who determines it? What stops must be made and what facilities 
are available? How is the truck loaded or unloaded? Is the load pumped out or unloaded 
by hand or truck? What vehicles are used and who owns them? What is the legal frame-
work? What laws require trucks to use certain streets? How relevant and current are 
these laws and how adequately are they enforced? What are the labor policies and 
union regulations relevant to operations of urban trucks? What are the customs of 
businesses, such as refusal to accept goods other than at certain hours

'
that bear on 

the problem? To what degree do the costs, both public and private, of urban distribu-
tion increase because of congestion? Is it feasible to eliminate or reduce trucks from 
city streets by use of subways or by some mode such as tube transportation not now 
generally thought. of as an alternative? How far can cities go in enforcing moving and 
standing regulations related to trucks? What will be the influences of environmental 
policies and controls on truck activities? What, if any, special problems are created 
by trucks for the traffic engineer, the road designer, and others? Are urban trucks 
too large and cumbersome for the task at hand? Should there be more or less govern-
ment control? How does it relate to subsidies, mergers, and pricing? What are the 
effects of local, state, and federal regulatory practices? Can more efective zoning 
and land use plans change patterns of goods movements by controlling the termini of 
trips? What innovations will have the greatest impact on urban goods movements? 
Can trucks, passenger cars, and buses be accommodated on the same streets, from 
the standpoint of the traffic engineer and the economist? If they cannot, what costs, 
both economic and social, will be incurred in reaching a solution? 

Workers in the field will need no reminder that the answers are hard to find. How-
ever, some impressive progress has been made. The Organisation for Economic Co-
operation and Development has published the results of some highly interesting and en-
couraging studies that may point to new techniques and demonstrate that European groups 
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are thinking far ahead on this problem (11). If all or at least most of the answers to 
these questions were known, what shape would the urban transport policy take? 

Most of the efforts so far have dealt with problems of simplifying transportation 
networks; less attention has been paid to simplifying spatial arrangements. This is 
because it is usually easier to change the network than to control land use. Perhaps 
future policy should attempt to remedy this situation. Some confusion has existed be-
tween the economic problems and the technological problems. Very little information 
exists with regard to the real private and social'costs of present systems. The sys-
tem of user charges has been constructed over the years on an ad hoc basis and, there-
fore, is not reliable as a guide. It would be of great interest to see the results of 
studies revealing the full costs of the present system not only to society but to users 
as well (12, 13, 14). 

The policy toward intercity vehicles makes at least a crude attempt to relate user 
charges to use of the vehicle. This is to say, intercity trucks normally pay fees and 
taxes that are based on weight-size-use (miles operated) and that in some way force 
the operator to make rational decisions. Granted, this arrangement is not very ac-
curate, but at least it is an approximation of the problem. In contrast, the policy to-
ward intracity vehicles makes no distinction as to use. Vehicles may be used inten-
sively throughout the day, at peak traffic hours, or at night; and no penalties or in-
centives are built into the system. Such a system would be immensely complex and 
difficult to administer, but some thought might be given to it. According to Carey 
(15), 'We must look at the long-range changes in the structuring of the industry and 
the urban environment that will affect the flow of goods." 

The development of trucks designed to fit particular uses in terms of both body and 
chassis seems to have considerable merit. It would be a means of minimizing labor 
costs and providing a higher level of loading and unloading services; but these appli-
cations are only beginning. Much needs to be known and much research will be neces-
sary to understand urban goods movements and how to best provide for them in city 
and metropolitan planning. There are many who predict a revolution in the demands 
and patterns of commodity flow. Likely, most of these will not occur rapidly, and 
evolutionary procedures will be adequate to meet the changes. 

INFORMATION SOURCES 

This paper has had much to say about paucity of data in the field. While the purpose 
is to discuss research and information available in the areas of urban goods movements, 
it is recognized that an equally important concern is to find out what it is that we do 
not know, both in the data measurement fields' and subject sectors of urban goods move-
ment structure. One must remember that vast amounts of data have been collected and 
repose in files and data banks. Many of these data, though not collected with urban 
goods movements in mind, may be useful. There are doubtless numerous points of 
departure in existing studies for fruitful research. 

The long-awaited census data with regard to trucks have only recently become fully 
available, and they will be increasingly valuable. As more information becomes avail-
able on both the concept of the modern urban area and the transportation per se, it will 
be possible to formulate the problem and measure its dimensions. Up to now, lack of 
data was only one facet of the problem, and it is doubtful that much benefit would have 
come from the possession of more factual information in the past because the urban 
goods movement problem was so poorly defined. Now, it seems some progress is be-
ing made toward at least defining issues. Perhaps the decade of the 1970's will see 
real advances in the problem of urban goods movement. 

Major Data Sources 

In searching data sources, broader elements that are receiving new emphasis in 
urban planning must be considered. These include social impacts; urban environ-
ments; major travel generators such as airports and air cargo; new technology in 
traffic flow, terminals, and vehicle hardware; multiple land uses, especially in heavy 
transport corridors; and transportation centers such as major terminals. Obviously, 



65 

these and other new items, such as staggered hours, traffic restraints (especially in 
the CBD), containerization, piggybacking, terminal aids such as improved goods-
handling techniques, specialized transport equipment, energy conversions, and labor 
demands, greatly broaden the opportunities and needs for data sources and research 
in urban goods movements. 

As one searches the literature, it is interesting to note that there have been few 
instances in which important sources of data have evolved, even though the data in 
most instances have not been analyzed with particular reference to urban goods move-
ments. It is significant but not surprising that most of the work done in the field of ur-
ban goods movements has been produced by a relatively small number of organizations. 

Urban Area Transportation Planning Studies—Goods that are transported on the 
highways have been recorded in the majority of comprehensive urban area transporta-
tion studies. These surveys use an interview sample selected from commercial ve-
hicle registrations. The sample size generally ranges from 10 to 33.3 percent, de-
pending on the number of registrations in the sample universe. These interviews are 
either conducted by direct interview with the operators or obtained from manifest rec-
ords maintained by the trucking firms. 

Origin and destination of each truck trip are generally obtained as well as the fol-
lowing data regarding each trip: land use at origin or destination, trip purpose, time 
of trip, commodity carried according to BPR code, and load, usually estimated as a 
percentage of capacity. 

In addition, the following data are collected regarding the specific vehicle making 
the trip: vehicle type such as pickup-panel, 2-axle single rear tire, or semitrailers 
with 3, 4, and 5 axles; industry of truck; business of truck; total mileage on day of 
interview; registered gross weight; make and year of manufacture; and name and ad-
dress of owner. 

Many urban transportation studies also conduct surveys of special generators such 
as airports, ports, and special industrial areas. These surveys normally sample 
from 50 to 100 percent of all commercial vehicles entering or leaving a facility, and 
additional information is obtained regarding the commodities carried, weights, vol-
umes, and movement of goods. 

External interviews at the study boundary record similar information regarding 
truck travel and commodities. Generally, these are merged with the internal inter-
views for analysis of present conditions and projections to the future. 

Traffic projections for truck travel are usually made by light and heavy trucks 
without regard for the commodity or specific type of goods transported. Trip-end 
models and trip-distribution models are calibrated separately and applied to future 
conditions to determine individual trip matrices of both light and heavy trucks for all 
travel within, into, and through urban areas. 

The information on trucks, commodities, and trips available from the urban trans-
portation studies can become especially useful because it can be tabulated in many 
combinations and in relation to many other basic factors of land use, planning, popula-
tion, economic levels, and all other trips. This constitutes important data banks. 

Current Activities—There are some current activities that will provide interesting 
information about goods movements in urban areas. In most instances, however, the 
data are not very extensive or in depth. On the other hand, all of these sources must 
be considered because the composite of facts in this area can often produce significant 
measures of needs, operations levels, and correctives. 

National Highway Functional Classification and Needs Study—Over the years, high-
way needs studies have been conducted in many states, and there is currently under 
way throughout the nation a National Functional Classification and Needs Study. These 
studies are concerned with the characteristics of travel on various segments of the 
highway system and the projected requirements for highway improvements in the future 
20 years. Highway improvements are largely determined by obsolescence factors as 
well as capacity deficiencies. Vehicle classification counts are examined to determine 
the proportion of trucks in the traffic stream to permit determination of existing ca-
pacity and future requirements. 
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Traffic Operations Program for Increasing Capacity and Safety (TOPICS)—J.n the 
usual TOPICS study, the existence of trucks in the traffic stream is recognized as 
part of classified counts made to calculate roadway capacity. Normally, no attempt 
is made to determine origin, destination, or type of goods carried by the trucks. 
Special problems relating to ingress and egress at major truck terminals would fall 
in the scope of a TOPICS study, but only as the problem affects capacity and safety. 

Major Travel Generator Studies—These studies often produce information on trucks. 
At airports, particularly those that are air cargo centers, trucks may constitute a 
significant proportion of the vehicle traffic entering and departing the airport. Studies 
have shown that at major airports 5 to 15 percent of the traffic stream is composed of 
trucks. A total of 2,500 trucks entering and departing a major air terminal on a busy 
day is not uncommon. Trucks not only deliver and pick up cargo and mail at airports 
but also serve airport concessions, deliver aircraft fuel, perform aircraft support 
functions, and serve numerous other maintenance and supply purposes at the airport. 
They range in size from pickups to large vans, tractor-trailer combinations, and fuel 
tankers. At major airports with substantial truck traffic, it is almost imperative that 
the trucks be provided separate access and egress roadway facilities to maintain con-
tinuity of stream flow. This is becoming a necessity at smaller airports without an 
expressway type of circulation system to minimize intersection conflicts. With the 
traffic volumes being experienced at major terminals, ensuring compatibility of ve-
hicles in the traffic stream can provide substantial improvement in traffic flow char-
acteristics. Therefore, some of the current airport studies record interesting facts 
on existing and projected truck movements. 

Some of the studies of ports have attempted to collect and project information on 
truck movements between the port and the metropolitan area. These studies are usu-
ally very limited in scope and obviously relate to a single generator. 

Truck Weight or Loadometer Studies—These studies have been carried on by most 
of the states since about 1936. In these states stations are operated on at least one 
urban street each year as part of the annual truck weight study. Classification counts 
are made of all vehicles, and the characteristics and weights of trucks are recorded. 
Since 1969, types of commodities carried by the trucks have been obtained also. 

cial Data Sources 

The very fine work of a few agencies constantly comes to the forefront in searching 
for references on urban goods movements. The Tn-State Transportation Commission 
has undoubtedly published more than any others in this field. The East-West Gateway 
Coordinating Council in St. Louis, the Baltimore Regional Planning Council (16), and 
the Chicago Area Transportation Study have also published reports on freight movement. 

Published Information by Category 

Considering the questions and information gaps reviewed earlier in this paper, some 
of the references are related to subject categories. The categories are not compre-
hensive, and the references under each are not necessarily the most important. No 
significant references were found under several categories. 

Characteristics of Urban Goods Movements—Information on urban goods movements 
are contained in a recent study by Wilbur Smith and Associates (9) and a study by the 
Tn-State Transportation Commission and reported by Wood (177). 

Costs of the Present System—To some degree, public costs of the present system 
are understated; but, in other ways, many data exist. The resolution of this seeming 
paradox is found in the fact that dollar-and-cent costs of projects are well known, 
while the costs to mental and physical health of the present inadequate system are 
poorly understood. The magnitude of these costs is only beginning to be understood, 
and vast amounts of work need to be done here. A rather substantial amount of work 
has been done in the area of private costs. The work by Flood (17) and also the Tn-
State Transportation Commission (18) are 2 sources. The study now under way at the 
University of Missouri is designed to discover the existing state of the art in manage-
ment of private carriers. The contrast between public and private cost information is 
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noteworthy. Obviously, private costs are brought home to the firm, while public costs 
are apt to fall on a very broad area and go unrecorded, though not unpaid. 

Socioeconomic Effects—Probably the most comprehensive study in this area is one 
by the Battelle Memorial Institute (42). In general, little information seems to be 
available. In this field, which is going to be increasingly important, continued ignorance 
will endanger overall success in the entire program of rationalizing urban transport. 

Land Use—A very comprehensive study of this subject appeared in Shuldiner's 
paper (19), and an excellent analysis of British problems is found in the article by 
Shaw (20J. Again, the information is severely lacking in some cases and quite ade- 
quate in others. 

Regulation and Policy—This is the most neglected area of study. Several general 
works by Norton (21) and Smerk (22) consider the matter. Reebie (23) has reported a 
related study. 

Technology—A relatively large amount of information has been collected in this area. 
The proceedings (11) of the Organisation for Economic Co-operation and Development 
contain typical studies, especially papers by Hallstrom (24) and Lewis (25). Much of 
the literature related to this facet of the problem is marked by its emphasis on glam-
orous hardware and its paucity of cost data. Careful consideration must be given to 
the costs of providing sophisticated facilities, whatever their appeal on the surface. 

Effect on the Envoronment—Beaton and Bourget (26) treat the problem of noise, and 
the California Pollution Control Board (27) has prepared a report on reducing diesel 
smoke. A good summary of problems is found in the paper by Carey (15). 

Traffic Operations—Many studies have been made on traffic operations, but few are 
conclusive. A recent study in Atlanta (28) considered the problem of truck movements 
on existing facilities. TOPICS studies, special corridor studies, and transportation 
terminal studies are all yielding much valuable current information on commercial 
truck operations. Existing road facilities are apt to be of great importance despite 
technological advances promised for the future. 

ACKNOWLEDGMENTS 

During the preparation of the paper, the author discussed the subject with many 
eminent transportation authorities and with representatives of firms engaged in urban 
goods movements. Appreciation is extended for suggestions and materials provided. 
Special thanks are extended to the following who took time to prepare written com-
ments and references: E. W. Campbell, New York State Departmentof Transportation; 
M. E. Campbell, South Charleston, West Virginia; W. N. Carey, Jr., Highway Re-
search Board; J. D. Carroll, Jr., Tn-State Transportation Commission; K. E. Cook, 
Highway Research Board; J. D. Decker, Freeman, Fox, Wilbur Smith and Associates, 
London; C. A. Goodwin, University of South Carolina; J. J. Hanrahan, International 
Harvester Company; L. A. Hoel, Carnegie-Mellon University; L. S. Larsen, Univer-
sity of South Carolina; G. E. Marple, Federal Highway Administration; D. G. Mickle, 
Highway Users Federation for Safety and Mobility; J. C. Nelson, Washington State 
University; H. S. Norton, University of South Carolina; C. K. Orski, Organisation 
for Economic Co-operation and Development, Paris; W. Owen, The Brookings Institu-
tion; P. E. Pekkala, Automobile Manufacturers Association; M. J. Roberts, Univer-
sity of Pittsburgh; D. K. Witheford, Eno Foundationfor Transportation; R. T. Wood, 
Tn-State Transportation Commission. 

REFERENCES 

Railway Age (date uiknown). 
Barnstead, R. C. Truck Activities in the City Center. Organisation for Eco- 

nomic Co-operation and Development, Paris, April 1970. 
Retail Delivery Costs, A Case Study. U.S. Department of Agriculture, 1957. 
Witheford, D. K. General Comments on Transport Problems. Eno Foundation 

for Transportation, Saugatuck, Conn., 1970. 
Looking Ahead. National Planning Assn., Washington, D. C., Vol. 17, No. 4, 

May 1969. 



68 

Mitchell, R. B., and Rapkin, C. Urban Traffic. Columbia Univ. Press, New 
York, 1954. 

Pegrum, D. F. Transportation Economics and Public Policy. Richard D. Irwin, 
Inc., Homewood, fli., Part V, 1968. 

Turner, F. C. Urban Growth and Mobility in the United States. Paper presented 
at Sixth Conf.. of Internat. Road Federation, Montreal, Oct. 1970. 

Wilbur Smith and Associates. Motor Trucks in the Metropolis. Automobile 
Manufacturers Assn., 1969. 

Smith, W. S. Urban Transport Planning-How It Relates to the Road Transport 
Industry. Paper presented at the 27th Conf. of Australian Road Transport 
Federation, Oct. 1970. 

The Urban Movement of Goods. Organisation for Economic Co-operation and 
Development, Paris, Proc. Third Technology Assessment Review, Oct. 1970. 

Kuhn, T. Public Enterprise Economics and Transportation Problems. 
Walters, A. A. The Economics of Road User Charges. Internat. Bank for Re-

construction and Development, 1968. 
Beckman, McGuire, and Winston. Studies in the Economics of Transportation. 
Carey, W. N., Jr. Goods Movement in Cities That Are for People. Paper 

presented at Sixth Conf. of Internat. Road Federation, Montreal, Oct. 1970. 
Issues Affecting the Transport of Goods. Regional Planning Council, Baltimore. 
Flood, K. U. Private Trucking Company Management. 
Rationalizing Downtown Truck Delivery. Tn-State Transportation Commission, 

New York, 1968. 
Shuldiner, P. Land Use, Activity and Non-Residential Trip Generation. High-

way Research Record 141, 1966, pp.  73-88. 
Shaw, J. M. The Prediction of Trip Production and Distribution in Urban Areas. 

Traffic Eng. and Control, Jan. 1967. 
Norton, H. S. National Transportation Policy: Formation and Implementation. 

McCutchan Publishing Corp., Berkeley, 1968. 
Smerk, G. The Urban Transportation Problem. Indiana Univ. Press, Blooming-

ton, 1967. 
Reebie, R. S. The Public Interest and Course of Action in Optimizing Rail-

Highway Transportation. Highway Research Record 153, 1967, pp. 31-38. 
Hallstrom, P. A New System for Solid Waste Disposal. Organisation for Eco-

nomic Co-operation and Development, Paris, Proc. Third Technology Assess-
ment Review, Oct. 1970. 

Lewis, C. B. Application of New Technology to the Transport of Urban Goods. 
Organisation for Economic Co-operation and Development, Paris, Proc. Third 
Technology Assessment Review, Oct. 1970. 

Beaton, J. L., and Bourget, L. Can Noise Radiation on Highways Be Reduced? 
Highway Research Record 232, 1968, pp.  1-8. 

California Pollution Control Board. Reduction of Diesel Smoke in California. 
Society of Automotive Engineers, New York, SAE Paper 660548. 

Effect of Lane Placement of Truck Traffic on Freeway Flow Characteristics. 
Wilbur Smith and Associates. 

The Civil Engineer in Urban Planning and Development. ASCE, 1966, 472 pp. 
Jour. Urban Planning and Development Div., Proc. ASCE, Vol. 93, No. UP2, 

June 1967, pp.  93-144. 
American Trucking Trends, 1966. American Trucking Assn., Washington, 

D.C., 1967. 
Highways, Trucks, and New Industry. American Trucking Assn., Washington, 

D.C., 1963, 5pp. 
Motor Transport Economics, The Problem Solvers. American Trucking Assn., 

Washington, D.C., Dec. 1967. 
Motor Transport Economics, Urban Trucking. American Trucking Assn., 

Washington, D.C., May 1966. 
Trucking Trends. American Trucking Assn., Washington, D.C., annually. 



69 

Transportation and Logistic Research Center, American University School of 
Business Administration. Coordinated Transportation-Problems and Re-
quirements. Cornell Maritime Press, Cambridge, Md., 1969. 

Inland Waterborne Commerce Statistics. American Waterways Operators, Inc., 
Washington, D. C. 

Angello, W. J. Pitfalls in Air Cargo Transportation From a Surface Shipper's 
Standpoint. Traffic World, June 6, 1970, and June 13, 1970. 

Motor Truck Facts. Automobile Manufacturers Assn., Detroit, May 1967. 
Urban Transportation Issues and Trends. Automobile Manufacturers Assn., 

Detroit, June 1963. 
Market Analysis Study of Container-Suitable International Traffic at the Port of 

Cleveland. Battelle Memorial Institute, May 1967, 90 pp. 
Urban Goods Movement Demand. Battelle Memorial Institute for the U.S. De-

partment of Housing and Urban Development, July 1967. 
Baumol, W. J. Models for the Estimation of Freight Transportation Demand. 

Mathematica, Inc., Princeton, N.J., undated. 
Beam, D. V. Containerization. Transportation Center Library, Northwestern 

Univ., Evanston, 111., Feb. 1970. 
Becht, J. E. A Geography of Transportation and Business Logistics. William 

C. Brown Co., Dubuque, Iowa, 1970. 
Behling, D. The Relationship Between Transportation Needs and Resources in 

the Light of Changing Industrial Structure, Regional Patterns of Trade, and 
Technology. Oct. 1968. 

Berry, D. S., Blomme, G. W., Shuldiner, P. W., and Jones, J. H. The Tech-
nology of Urban Transportation. Northwestern Univ. Press, Evanston, ill., 
1967, pp. 108-113. 

Bjorkman, B. Air Freight and Urban Transport Planning. Royal Institute of 
Technology, Sweden. 

Blaze, R. J. Estimating Chicago's Freight Traffic. CATS Research News. 
Chicago Area Transportation Study, Oct. 1968. 

Bottiny, W. N., and Goley, B. T. A Classification of Urbanized Areas for 
Transportation Analysis. Highway Research Record 194, 1967, pp.  32-61. 

Bottom, C. G., and Waters, D. M. Measurement and Control of Road Traffic 
Noise. Traffic Engineering and Control, March 1969. 

Bourget, L. Motor Vehicle Noise-Its Measurement and Prediction. Street and 
Highway Conf., Univ. of California, 1963. 

Brown, W. C., Jr. Air Freight-Its Future Is Excellent, But Some Problems 
Loom at the Airport. Airport World, March 1970. 

Brown, W. C. Economics of Private Truck Transportation. 
Cherniack, N. Parking and Terminal Facilities. HRB Bull. 16, Dec. 1948, 

pp. 4-8. 
Chinitz, B. Freight and the Metropolis. Harvard Univ. Press, Cambridge, 

Mass., 1960. 
Metropolitan Transportation, 1980. The Port of New York Authority, 1963, 

380 pp. 
Connecticut: Choices for Action-Transportation. Connecticut Interregional 

Planning Program, Hartford, 1966, 101 pp. 
Impact Studies. CONSAD Research Corp., Vols. 1, 2, and 3, 1967-69. 
Constantin, J. A., and Hudson, W. J. Motor Transportation. Ronald Press Co., 

New York, 1958. 
Constantin, J. A. The Characteristics of Motor Freight Movements by Corn-

modity Carriers in Oklahoma. Bureau of Business Research, Univ. of Okla-
homa, Norman, 1963. 

Plant Siting in Metropolitan Chicago. . . Its Meaning for Motor Carrier Cost and 
Service. Continental illinois National Bank and Trust Co. of Chicago, 1967. 

Crawford, B. Terminal Facilities Inventory. Alan M. Voorhees and Associates, 
Aug. 1964. 



70 

Davidson, M. Over Road Haulers and Downtown Cargos. Paper presented to 
the Institute of Traffic Engineers, Washington Section, Nov. 1965. 

DeHayes, D. W., Jr. Heuristics and Algorithms in the Solution of Physical 
Distribution Problems. Transportation Jour. Summer 1970. 

DeLizzoni, et al. Aesthetic Diesel Smoke Levels in Both Acceleration and Lug 
Down Are Set to Begin. SAE Jour., April 1969. 

Doyle, J. P. Urban Freight. In Yearbook, American Public Works Assn., 1966. 
Dueker, K. J., and Zuelsdorf, R. J. Motor Carrier Data and Freight Modal 

Split. Institute of Urban and Regional Research, Univ. of Iowa, Tech. Rept. 
13. 

Evaluation of Transportation Commodity Statistics for Use in Economic In-
Put/Out-Put Tables. Jack Faucett and Associates, 1967; available from Na-
tional Technical Information Service, Springfield, Va. 

Feilman, J. D. Truck Transportation Patterns of Chicago. Department of 
Geography, Univ. of Chicago, Res. Paper 12, 1950. 

French, A. Highways and Rail Piggybacking. Public Roads, Vol. 35, No. 5, 
Dec. 1968. 

Goodwin, C. A. Truck Congestion. Public Works, March 1962. 
Goss, D. N., Heilmann, R. L., Rinehard, D. J., Toepfer, R. J., Graves, F. M., 

Vigrass, J. W., and Rahbany, K. P. Urban Goods-Movement Demand. Bat-
telle Memorial Institute, Oct. 1967. 

Traffic Noise. Greater London Council, 1966. 
Grubbs, H. L., Jr. Problems of Delivery Schedules Downtown. Paper pre-

sented to the Institute of Traffic Engineers, Washington Section, Nov. 1965. 
Gruenendijk, P. Movement of Goods in Urban Areas. 
Hadfield, S. Land Use Updating Survey. Chicago Area Transportation Study, 

Dec. 1966, 25 pp. 
Haning, C. R. Private Trucking Costs and Records. Texas Transportation 

Institute, College Station, May 1958. 
Hausman, W. H., and Gilmour, P. A Multi-Period Truck Delivery Problem. 

Transportation Research, Vol. 1, No. 4, pp.  349-357. 
Havens, T. F. Truck Emission Control. International Harvester Co., Chicago, 

Jan. 1969. 
Helvig, M. Chicago's External Truck Movements. Department of Geography, 

Univ. of Chicago, Res. Paper 90, 1964, 117 pp. 
Herendeen, J., Jr. Theoretical Development and Preliminary Testing of a 

Mathematical Model for Predicting Freight-A Modal Split. Transportation 
and Traffic Safety Center, Pennsylvania State Univ., University Park, 1969. 

The Freeway in the City. Highway Research Circular 87, Dec. 1968. 
Freight Transportation Economics. Highway Research Record 175, 1967, 32 pp. 
Freight Transportation. Highway Research Record 82, 1965, 120 pp. 
Hill, D. M. A Model for Prediction of Truck Traffic in Large Metropolitan 

Areas. Paper presented atthe First Annual Meeting of Canadian Transporta-
tion Research Forum, Toronto, Sept. 1965. 

Hoel, L. A. A Study of the Utilization of Trucks for Transport in Urban Areas. 
Univ. of California, doctoral thesis, 1963. 

Hoel, L. A. Truck Travel in the Los Angeles Metropolitan Area. Traffic 
Quarterly, Vol. 18, No. 4, Oct. 1964. 

Horwood, E. M. Center City Goods Movement: An Aspect of Congestion. HRB 
Bull. 203, 1958, pp.  76-98. 

Horwood, E. M., and Boyce, R. R. Measurement of Central Business District 
Change and Urban Highway Impact. HRB Bull. 221, 1959, pp.  40-55. 

Hunnicutt, J. M., Jr. Nashville's Loading-Zone Policy. Traffic Quarterly, 
1959. 

Hutchinson, B. G., McLaughlin, W. A., and Shortreed, J. R. Planning Urban 
Transportation Systems. Australian Road Research Board, Paper 238, 42 pp. 



71 

Hynes, C. V. An Origin Destination Study of Truck Traffic in Michigan. Traffic 
Quarterly, April 1967. 

Transport Economics. Bureau of Economics, Interstate Commerce Commission, 
Aug.-Sept. 1970. 

Transport Statistics in the United States. Interstate Commerce Commission. 
Irwin, N. A. Criteria for Evaluating Alternative Transportation Systems. 

Highway Research Record 148, 1966, pp.  9-19. 
Johnson, D. R., and Saunders, E. G. The' Evaluation of Noise From Freely 

Flowing Road Traffic. 1967; available from National Technical Information 
Service, Springfield, Va. 

Jones, P. S. Moving Things. Science and Technology, No. 74, Feb. 1968. 
Jung, C. R., Jr. The Economics of Twin Trailers. Virginia Highway Users 

Assn., June 1969. 
Keefer, L. E. Trucks at Rest. Highway Research Record 41, 1963, pp. 29-38.. 
Kiley, E. Highways as a Factor in Industrial Location. Highway Research 

Record 75, 1965, pp.  48-52. 
Klahr, I. M. Physical Distribution and the Mathematical Model. In The Multi-

stage Distribution Management, Part 3, April 1970. 
Lee, R. B. Air Transportation Growth and Mail Transportation in Congested 

Areas. U.S. Post Office Department. 
Levin, D. R. Zoning Requirement for Off-Street Truck Loading and Unloading 

Facilities. HRB Bull. 15, 1948, pp. 25-31. 
Levin, D. R. Zoning for Truck-Loading Facilities. HRB Bull. 59, 1952, 

110 pp. 
Elements of Multiple-Stop Pickup and Delivery Operations in Urban Areas, 

1949-1950. Liberty Mutual Insurance Co., Boston, 1950. 
Linnell, R. H., and Scott, W. E. Diesel Exhaust Analysis. Archives of En-

vironmental Health, Dec. 1962. 
Maga, J. A. California Exhaust Emission Standard and Test Procedure for 1969 

Model Heavy Duty Vehicles. California Air Resources Board, Sacramento, 
June 1968. 

Marble, D. F., Dacey, M. F., and McNair, A. J. Urban Facilities Studies 
National Aeronautics and Space Administration, Cornell Univ., Ithaca, N.Y. 

An Introduction to Material Handling. Material Handling Institute, Pittsburgh, 
1966. 

Studies in the Demand for Freight Transportation. Mathematica, Inc., Princeton, 
N.J., 1967. 

McCracken, D. M. Ways and Means of Reducing Truck Loading and Unloading 
Congestion on Downtown Streets. Paper presented at the 19th Annual Meeting 
of Institute of Traffic Engineers, Philadelphia, Oct. 1948. 

Meyer, J. R., Kain, J. F., and Wohl, M. The Urban Transportation Problem. 
Harvard Univ. Press, Cambridge, Mass., 1965, 428 pp. 

Truck and Bus Transportation Program Design. Michigan Public Service Com-
mission, Nov. 1967. 

Middleton, J. T. Air Pollution. Nation's Cities, Aug. 1967, pp.  8-11. 
Millington, B. W. The Nature and Cause of Diesel Emissions. Road Research 

Laboratory, Crowthorne, Berkshire, England, Nov. 1968. 
Ministry of Transport. Survey of Goods Transport. Her Majesty's Stationery 

Office, London, Statistical Papers 2, 4, 5, and 6, 1962-1966. 
Montulin, V. Railroad Freight Trends, Tn-State Region Versus U.S. and 

Other Areas. Tn-State Transportation Commission, New York, Interim 
Tech. Rept. 4041-6078, June 1966. 

Moses, L., and Williamson, H. F., Jr. The Location of Economic Activity in 
Cities. American Economic Review, Vol. 57, No. 2, May 1967, pp.  211-241. 

Metropolitan Mobility—Proposals for Improved Transportation to Serve New 
York City. New York City Planning Commission, Nov. 1965, 34 pp. 

Refuse Disposal Needs and Practices in Northeastern Illinois. Northeastern 
Illinois Metropolitain Area Planning Commission, Tech. Rept. 3, June 1963, 

72 pp. 



72 

Ph.D. Dissertations on Intercity and Local Freight Transportation 1961-1966-
A Bibliography. Transportation Center Library, Northwestern Univ., Evans-
ton, Ill., 1967. 

Oi, W. Y., and Hurter, A. P., Jr. Economics of Private Truck Transportation. 
Wm. C. Brown Co., Dubuque, Iowa, 1965. 

Oi, W. Y., and Shuldiner, P. W. An Analysis of Urban Travel Demand. North-
western Univ. Press, Evanston, 111., 1962. 

Ordman, N. Port Planning: Some Basic Considerations. Institution of Civil 
Engineers, Proc. Vol. 37, June 1967, pp.  257-275. 

Owen, W. Cities in the Motor Age. Viking Press, New York, 1959. 
Patterson, W. E. Urban Trucking Terminal Requirements. Paper presented at 

Symposium on Dynamics of Urban Transportation, Automobile Manufacturers 
Assn., Detroit, Oct. 1962. 

Freight and Commodity Networks. Peat, Marwick, Livingston and Co., July 
1968. 

Perle, E. D. The Demand for Transportation Regional and Commodity Studies 
in the United States. Department of Geography, Univ. of Chicago, Res. Paper 
95, 1964, 126 pp. 

Pixton, C. E. Issues Affecting the Transport of Goods in the Baltimore Region. 
Aug. 1968. 

Trucking-Dallas Central Business District Plan. Ponte-Travers Associates. 
Mr Cargo in the N.J./N.Y. Metropolitan Region. Port of New York Authority, 

1969. 
Metropolitan Transportation, 1980. Port of New York Authority, 1962. 
Poulsen, R. G. Southern New England and the Freight Service of the New Haven 

Region of the Penn Central. Traffic Quarterly, Oct. 1969. 
Sampson, R. J., and Van Dawark, T. J. Oregon Short-Haul Regularly Scheduled 

Common Carrier Trucking Characteristics. Transport and Logistics Research 
Center, Univ. of Oregon, Eugene, 1969. 

Schmidt, R. C., et al. Exhaust Characteristics of the Automotive Diesel. 
Cummins Engine Co., Columbus, Ohio, 1967. 

Schneider, L. M. The Demand for Small Parcel Transportation. Paper pre-
sented at the Second Annual Symposium of Logistics and Transportation, Nov. 
1967. 

Schoefer, J. L., and Wach, M. Strategies for Improving Intra-Urban Goods 
Movement. ASME, New York, Pub. 67-TRAN-10, 1967. 

Schwar, J. F. The Changing Pattern of Truck Terminals and Truck Traffic 
Within the Metropolitan Region of Chicago. Transportation Center, North-
western Univ., Evanston, Ill., 1960. 

Seely, R. Results of the Solid Waste Study for the City of Chicago. Air Pollu-
tion Control Assn., No. 67-137, June 1967, 10 pp. 

Sender, S. P. Review of Congressional Policy on Trucking Coordination. 
Transportation Research Forum, Montreal, Proc., 1967. 

Sinha, B. D., and Pande, S. Hazards in Diesel Smoke. Jour. Indian Medical 
Assn., Oct. 1967. 

Maryland Capital Beltway Impact Study, Industrial Areas, Columbia, South 
Carolina. Wilbur Smith and Associates, 1966. 

Transportation and Parking for Tomorrow's Cities. Wilbur Smith and Asso-
ciates, 1966, 393 pp. 

Snell, J., and Shuldiner, P. Analysis of Urban Transportation Research. ASCE, 
Nov. 1966, lOS pp. 

Conducting the Truck and Taxi Survey, the Truck and Taxi Postal Questionnaire 
Survey, and the External Survey. Technical Record, Southeastern Wisconsin 
Regional Planning Commission, Waukesha, Vol. 1, No. 3, Feb.-March 1964, 
pp. 1-36. 

A Program for Regional Development Planning and Transportation Planning. 
Southwestern Pennsylvania Regional Planning Commission, Pittsburgh, April 
1966. 



73 

Stephenson, R. J., and Vulkan, G. H. Traffic Noise. Jour. Sound and Vibra-
tion, Vol. 7, No. 2, 1968, pp.  247-262. 

Motor Trucking Industry-Its Future. Proc. Transportation Conf., Business 
Research Center, Syracuse Univ., N.Y., April 1957. 

Taff, C. A. Commercial Motor Transport. Richard D. Irwin, Inc., Homewood, 
111., 1961. 

Thomas, E. N., Horton, F. E., and Dickey, J. W. Further Comments on the 
Analysis of Non-Residential Trip Generation. Department of Civil Eng., De-
partment of Geography, and The Transportation Center, Northwestern Univ., 
Evanston, 111., Nov. 1966, 131 pp. 

Thompson, F. S. An Economic Analysis of the Small Shipment Problem, Part 
1. Traffic World, Aug. 3, 1970. 

Thomson, I. Provisional Report of an Attempt to Forecast the Light Goods 
Vehicle Fleet of Great Britain. Nov. 1970. 

Characteristics of Internal Truck Freight. Tn-State Transportation Commis-
sion, Interim Tech. Repts. 4042-3512, June 1966. 

Regional Profile-Direct Freight Transfer. Tn-State Transportation Commis-
sion of New York, Vol. 1, No. 5, June 1967, 4 pp. 

The Economics of a Rational Urban Pick-Up and Delivery System. Tn-State 
Transportation Commission, Interim Tech. Repts. 4147-2480, Feb. 1970. 

The Intermodal Transportation of Van Size Containers. Tn-State Transportation 
Commission, Interim Tech. Repts. 4055-8081, April 1967. 

Regional Profile-Daily Vehicular Travel. Tn-State Transportation Commis-
sion, Vol. 1, No. 3, Feb. 1967. 

Regional Profile-Direct Freight Transfer. Tn-State Transportation Commis-
sion, Vol. 1, No. 5, June 1967. 

Region Profile-Freight Traffic. Tn-State Transportation Commission, Vol. 1, 
No. 3, Feb. 1967. 

Regional Profile-Truck Transportation. Tn-State Transportation Commission, 
Vol. 1, No. 8, Jan. 1968. 

Truck Freight Activity at Selected Terminal Areas in the Tn-State Region. Tn-
State Transportation Commission, Interim Tech. Repts. 4102-6591, Nov. 1968. 

Truck Freight in the Garment District. Tn-State Transportation Commission, 
Interim Tech. Repts. 4156-1610, Dec. 1969. 

Truck Freight in the Tn-State Region, Vol. 1. Tn-State Transportation Com-
mission, Interim Tech. Repts. 4095-6053, Oct. 1968. 

Truck Freight in the Tn-State Region, Vol. 2. Tn-State Transportation Com-
mission, Interim Tech. Repts. 4143-1610, Oct. 1969. 

Census of Transportation 1963; Commodity Transportation Survey, 1966. U.S. 
Bureau of the Census, Washington, D. C. 

Commodity Transportation Survey. U.S. Bureau of the Census, Washington, 
D.C., Vol. 3, 1966, 471pp. 

A Directory of Urban Transportation Research and Planning Projects. U.S. 
Government Print. Office, Washington, D.C., June 1969. 

Cities on the Move. U.S. Department of Housing and Urban Development, Nov. 
1967. 

Terminal Facilities Inventory. U.S. Department of Housing and Urban Develop-
ment, Nov. 1969. 

Intercity Freight Transportation Requirements of the Washington -Boston Cor-
ridor in 1980. United Research, Inc., Cambridge, Mass., 1967. 

The Effect of Restrictive Municipal Regulations on Carrier Operations and Costs. 
Department of Eng., Univ. of California, Los Angeles, May 1966. 

Vernon, R. Metropolis, 1985. Harvard Univ. Press, Cambridge, Mass., 1960. 
Webber, M. M. The Policy Sciences and the Role of Information in Urban Sys-

tems Planning. Paper presented to the Second Annual Conf. on Urban Planning 
Systems and Programs, Univ. of Pittsburgh, Sept. 1964. 

Wolf, R. A. Freightways of the Future. Traffic Safety, Vol. 69, June 1969. 



74 

Wolf, R. A. Truck Accidents and Traffic Safety—An Overview. Society of 
Automotive Engineers, New York, Paper 680491, 1968. 

Wood, R. T. The Care and Feeding of an Urban Area. Tn-State Transporta-
tion Commission, March 1968. 

Wood, R. T. Measuring Urban Freight in the Tn-State Region. In The Urban 
Movement of Goods, Organisation for Economic Co-operation and Develop-
ment, Paris, Oct. 1970. 

Wood, R. T. Statewide Transportation Planning, Data C ollecti on— Goods Flow. 
Paper presented at the HRB Statewide Transportation Studies Program, Sept. 
1966. 

Wood, R. T. Tn-State Transportation Commission's Freight Study Program. 
Highway Research Record 165, 1967, pp. 89-9 5. 

Yockey, J. W. The Retail Merchant Downtown Trucks and Inventory. Paper 
presented to the Institute of Traffic Engineers, Washington Section, Nov. 1965. 




