The Land-Bridge and Its Impact on
United States Land Transportation
JOHN A. GRYGIEL, The Atchison, Topeka & Santa Fe Railway System

oTHE term "land-bridge" is generally associated with the movement of containerized
freight across the United States as part of a through movement between the Orient and
Europe. However, it is sometimes used to denote a movement between the Pacific
Coast and the Atlantic Coast or Gulf Coast in lieu of a movement via water through the
Panama Canal with the origin or destination in Europe or the Orient. This interna-
tional trade that originates or terminates in this country is equally as important. The
large volume of through traffic is ideally suited for rail movement and is of particular
interest to the Santa Fe Railway System. While sporadic shipments of single 40-ft
containers could move between the two coasts by highway, unit train volumes could
move only on steel rails.

William G. White, chairman and president of Consolidated Freightways stated in
the October 28, 1968, issue of RAILWAY AGE that most large motor carriers derive
most of their revenue from LTL shipments and comparatively little revenue from im-
port or export traffic, so that the railroads' action have little effect on trucking opera-
tions. Thus, the land-bridge opportunity can be treated as one with special relevance
to rail carriers, but with little effect on highway carriers except for sporadic move-
ments of several containers or for short-haul movements.

The interest of Santa Fe in land-bridge has been evolutionary rather than revolu-
tionary. Interest in the technology predates interest in the concept. When one thinks
about containerization, land-bridge, and related subjects, the time span shrinks. It
is within the context of such a time span that as early as 1965 Santa Fe began to recog-
nize the benefits of containerization through competition from Sea-Land for transcon-
tinental traffic. Early in 1966, Santa Fe formecd a group from its market research,
cost analysis, and technical research groups with an objective to define ""the role of a
container system on the Santa Fe." Their full responsibility during the following year
was to research and evaluate a container system for use by the Santa Fe Railway Sys-
tem.

During that period these groups delved into all aspects of containerization—tare
weight, aerodynamic characteristics, center of gravity, transfer techniques, trans-
portation costs, and capital costs. They measured the impact of physical differences
on railroad costs, and translated this into the effect on shippers' distribution cost.

The computer was also pressed into service. Through the use of a program specif-
ically written by company engineers, we were able to simulate actual operating condi-
tions on the railroad. By feeding the computer the data developed during the study, it
was determined that containerization had the potential to offer an efficient and low-cost
method of moving intermodal traffic.

This laboratory experiment was followed by a practical application. Two test trains
were run on the Illinois Division of the railroad to measure the operating characteristics
of an all-container train versus an all-trailer train. Both were run at speeds gradu-
ated from 35 to 90 mph. The results of these tests supported previous conclusions.
Santa Fe's premium freight service "Super C" train, which operates between Chicago
and Los Angeles in 40 hours, was a spin-off from this effort. The results of the con-
tainer study were presented to management early in 1967,
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About this same time (June 1967), McKinsey & Company, Inc., completed a study for
the British Transport Docks Board on "Containerization: The Key to Low-Cost Trans-
port." It had as its purpose a qualitative evaluation of the impact of containerization on
the need for port facilities in the United Kingdom. This work is widely quoted and is
generally familiar.

Also during June 1967 the Arab-Israeli conflict broke out. This closed the Suez
Canal, disrupting the normal flow of ocean commerce between Europe and the Far East
for the second time since 1956.

Each of these seemingly unrelated events was important in its own right, Collec-
tively they provided the impetus to chart a new course, water-land-water between the
Far East and Europe in lieu of the traditional all-water route. If there were individual
benefits to be derived from containerization on land and on the seas, then joining the
two seemed inevitable.

This concept hag fostered great interest. Canada claims the short route via Van-
couver and Halifax. There has been at least one movement by way of the Soviet Union,
and Mexico has recently been mentioned as another possibility to avoid the long sea
voyage through the Panama Canal.

It might be valuable at this point to state why the United States is the realistic choice.
First of all, distance only favors Canada to a modest extent. The distance from Yoko-
hama to Rotterdam using normal all-weather operating routes is converted to a com-
mon denominator-statute miles (Table 1). The water route via the Panama Canal is
14,403 statute miles. The Canadian land-bridge through the ports of Vancouver and
Halifax is 11, 925 statute miles. The U.S. land-bridge, using the ports of San Francis-
co and New York as an example, is 12, 310 statute miles.

The all-water route is more than 2,000 miles longer than either water-rail-water
route. The overall distance is 385 miles shorter via the Canadian land-bridge than via
the U.S. land-bridge. This modest difference is easily overcome by more relevant
factors. Among these are:

1. The normal flow of high-value traffic through California ports in relation to
Canada or, for that matter, ports on the North Pacific Coast;

2. Port facilities now available or under preparation in the United States; and

3. Commitments by steamship operators for these facilities.

The first factor cannot be stressed too strongly. Our staff has devoted a consid-
erable amount of time to defining traffic flows between the United States and all parts
of the world with particular emphasis on the Far East and Europe. With this accom-
plished, this information was converted to potential containerizable traffic on the major
trade routes. We are convinced that containerized traffic moving between the Far East
and Europe will more logically flow through California ports on the one hand and east
coast ports on the other, using traffic originating or terminating in the United States
as a base.

It would be well to comment briefly on the routes through the Soviet Union and Mexi-
co. One movement was made through the Soviet Union; the question is whether the
Trans-Siberian Railroad will physically be able to handle a sustained movement be-
cause it is operating at capacity now.

Schedule reliability during severe
winters presents another very real

problem. TABLE 1
There are a number of disadvan- DISTANCES
tages to the Central American route. All-Water Route Land-Bridge Route

The most important one is a lack of
container facilities at the ports and vy ponamato Fanama  Vancouver—  San Frameisco—

actual absence of a railroad linking Canal Halitpx New fark

ports on the west coast with ports on London 14,355 11,878 12,263

the;abslt cgaSt-ta, trattic flow d Rotterdam 14,403 11,025 12,310
able 2 contains traffic flow data , o . 14,183 11,706 12,091

between the Far East, Europe, and
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TABLE 2
TRAFFIC FLOWS

Export Import
Traffic Flow
Tons Containerizable Tons Containerizable
Pacific Coast to
Far East, 1966 3,340,544 1,589,000 1,843,966 1,633,833
New York to
Europe, 1964 1,862,345 1,544,288 1,909,150 1,618,058

the United States. During 1966, 3,340,544 tons were exported through Pacific Coast
ports to the Far East in liner service. After a detailed commodity-by-commodity ap-
praisal of this trade route, we estimate that 1,589,000 tons of this is containerizable.
In the reverse direction the absolute volume of traffic is considerably less, but it is
estimated that 1,633,833 tons are containerizable.

Between New York and Europe a similar pattern develops. Based on an analysis of
their 1964 traffic, the Port of New York Authority estimates a potential containerizable
volume of 1,544,288 tons outbound, and 1,618,058 tons inbound.

One can visualize the Far East on one side of the room and Europe on the other, with
the United States in the middle serving as a connecting link. Figure 1 demonstrates
this. By superimposing the statistics just mentioned, we find a good balance of con-
tainerizable traffic. Between the Far East and West Coast of the United States, there
are 1.6 million tons inbound and 1.5 million tons outbound. Between Europe and the
East Cost there are 1.5 million tons outbound and 1.6 million tons inbound.

Commerce between the Far East and Europe can move on the same vessels trans-
porting goods to and from the United States. The collateral benefits of insuring com-
plete utilization of the container vessels plying the Trans-Pacific and North Atlantic
trade routes cannot be overemphasized.

One can now consider the volume between the Far East and the European continent.
Published data are expressed in dollar value, metric tons, and other units of measure-
ment. Admittedly, this area is very difficult to quantify. The best estimates we have
seen are given in Table 3. This is estimated containerizable traffic based on 1967 ton-
nage. It shows a total potential from the Orient slightly in excess of 1.1 million long
tons (554,000 long tons or about half as much in the reverse direction). There is a de-
cided imbalance not only in the total but in each area ranging between two and three tons
eastbound to one westbound.

The inherent nature of a containership system dictates maximum utilization of equip-
ment. For this reason capital commitments in ships and containers would be governed
by the smaller flow of traffic.

Full containerships already ply the North Atlantic. Containership service was re-
cently inaugurated between Japan and the West Coast. By the end of 1968, the Japanese
had six full containerships in service. This is in addition to service by Matson and Sea-
Land.

Only recently has any mention been made
of containerships between Japan and Eu-
rope. Long-range plans of the Japanese

sunorE W £ contemplate three ships in this service
::: e A —‘t'?ﬁ:"—;;ﬂw’ possibly by 1971, It is our contention t’he

1,698,888 1,544,288 land-bridge concept is a more realistic
LAND BRIOGE way to serve this trade route. There are

somopz o AN N VA EUROPE TO JARPAN two reasons for saying this: the first is

Japan beport from 18- A 0k oot i Eirp the large sum of capital needed to build
. 1,589,000 15_ ? 1,648,050 containerships and assessorial equipment;

Figure 1. Balanced flow.

the second is the ocean freight rate struc-
ture between the Far East and Europe.
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TABLE 3
LAND-BRIDGE TONNAGE

Mid Northern Southern United Total

1361 Traffic Tonngge Europe Europe Europe Kingdom

From the Orient to— 625,000 80,000 111,000 284,000 1,100,000
To the Orient from— 351,000 33,000 33,000 137,000 554,000

For the distance involved, commerce from Japan to Europe is far less remunerative
than to the West Coast of the United States. Yokohama to San Francisco is 4,536 nauti-
cal miles. Yokohama to London is 12,483 nautical miles. This difference in distance
is not reflected in the ocean rates. As an example, let us look at three representative
commodities and their rates from Japan to European ports versus ports on the West
Coast of the United States as shown in Table 4. The rates are expressed in U.S. dol-
lars per 2,000 pounds or 40 cubic feet. Rates to Europe take into consideration de-
valuation of the pound sterling.

It seems logical that container systems will be confined to the best revenue-produc-
ing trade routes. It is quite possible that containerships will not be feasible between
the Far East and Europe. As an extreme example, let us say that ships will be built
to handle a maximum amount of tonnage subject to the balance restriction mentioned
before. This would still leave half a million tons moving from the Orient to Europe.
The following lists details of the Santa Fe unit train proposal:

1. $144,000 per round trip.

2. Eighty-car train provided by shipper: railroad provides motive power and crews.
3. Minimum of 25 round trips per year.

4, One way trip, approximately five days.

5. No switching other than primary break-up and make-up.

This unit train proposal is based on an 80-car train capable of handling 320 twenty-foot
containers. Using an average of ten tons a container or 3,200 tons a train, it would
take 160 unit trains just to move this half million tons.

In the meantime, to permit movement of single car and multiple car lots of land-
bridge traffic, a number of railroads have joined in providing the rates shown in Table
5. Some feel that there is not enough traffic to justify a land-bridge unit train. It
seems that they have gone only as deep as a comparison of ocean rate factors. They
add the rate from Japan to the West Coast to the rate from the East Coast to Europe
as a basis for evaluating the merits of land-bridge.

There is another factor that has been overlooked. There is a tendency to look at
the rate per ton and to ignore the density. Ocean rates are quoted on the basis of 1
ton or 40 cu ft, whichever produces the greater revenue. This means that any com-
modity with a density less than 50 Ib/cu ft is rated by cube and not by weight. It is safe
to say that fully 70 to 80 percent of con-
tainerizable traffic is measurement sen-
sitive, Table 6 lists four commodities,

TABLE 5

SINGLE CAR AND MULTIPLE-CAR RATES
ON LAND-BRIDGE TRAFFIC

TABLE 4
OCEAN RATES PER 2,000 POUNDS FROM JAPAN No. of Cars Cha{g:: “1::;) Car
Items European U.S. West
Ports Coast Ports 1 through 10 $1,320.00
Electrical goods $37.60 $38.25 11 through 20 1,220.00
Synthetic fibre 39,42 35.25 21 through 30 1,120.00

Canned fish or fruit 29.36 31,00 31 or more 1,020.00
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TABLE 6
OCEAN CHARGES BASED ON CUBE

Ocean Rate Shipper Cost
Tiems Stowage ———
Japan to Cost Per Factor Cost Per Actual
Europe Hundredweight Ton Revenue
Cotton piece goods $41.10 $2.06 2.2:1 $ 90.42 $ 4.52
Toys 32.90 1.65 7.5:1 246.75 12.38
Tires 28,11 1.41 4.1:1 115.25 5.76

TV 50.08 2.51 2.9:1 145.23 7.26

the ocean rate from Japan to Europe, and the equivalent cost per hundredweight. The
stowage factor is also shown. It should be understood that this will vary depending on
packaging and other factors, but can be considered a reasonable average. The last two
columns show how this affects the actual cost. The actual cost per ton or hundred-
weight is increased by the stowage factor. For cotton piece goods the actual revenue
to the ocean carrier is $4.52 per hundred pounds, not $2.06; on toys it is $12.38, not
$1.65, and so on. The water carriers collect on the basis of measurement, but pay
the land-bridge carrier on the basis of weight.

One can visualize a containership sailing from Japan directly to a California port
with a full complement of loaded containers. Some will contain normal Trans-Pacific
traffic; the remainder will move transcontinentally by unit train to the East Coast where
they will be reloaded onto a container vessel serving the North Atlantic-European trade.
In the opposite direction the procedure will be reversed (Fig. 2).

Santa Fe is not alone in its interest in land-bridge. Many other U, 8. rail lines are
now actively seeking to develop this source of traffic through the single car and multi-
ple car rates shown in Table 5. While we have tended to emphasize the unit train con-
cept and we have the concurrence of several Eastern carriers in unit train movements,
virtually all U.S. rail carriers would be willing to provide such a service when this
volume of traffic is available.

Land-bridge offers many things to many people: to the railroads, a new source of
business; to the shipper, the tangible benefits of containerization, plus a reliable and
shorter transit time; to the steamship operators, a realistic method to service another-
trade route with an existing system but without the inherent consequences of additional

Figure 2, The land-bridge across the United States.
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capital expenditures; to railroad and maritime labor in this country, more jobs and
handling traffic now moving in foreign bottoms; and to U.S. government, a favorable
balance of payments impact.

This analysis is perhaps more interesting to rail fans than to highway enthusiasts;
however, there are many opportunities for highway participation, especially in the
early stages of the land-bridge operation.





