PETROLEUM -- A PREDICTION MADE IN 1950

James H. Hayes

December 1973

P-5135



The Rand Paper Series

Papers are issued by The Rand Corporation as a service to its professional staff.
Their purpose is to facilitate the exchange of ideas among those who share the
author’s research interests; Papers are not reports prepared in fulfillment of
Rand’s contracts or grants. Views expressed in a Paper are the author’s own, and
are not necessarily shared by Rand or its research sponsors.

The Rand Corporation
Santa Monica, California 90406



PETROLEUM -- A PREDICTION MADE IN 1950

James H. Hayes
The Rand Corporation, Santa Monica, California

The great amount of publicity given to the development of atomic
energy, the mysteries of the hydrogen bomb, and the undeveloped
potentialities of atomic power for civilian use have tended to over-
shadow the fact that probably for at least another two or three decades
the American economy and armed forces will be primarily dependent on
the power obtained from petroleum and its products. The reasons for
this are briefly summarized as follows:

a. Atomic power is (thus far) dependent upon materials which

are scarce throughout the world and are even less abundant
within the borders of the U.S.

b. Atomic power is not and will not be for several years
economically feasible vis-a-vis power obtained from other
sources -= chiefly petroleum.

c. Once atomic power is made economically capable of competing
with power from present sources, time will be necessary for
conversion of machinery, prime movers, power plants, etc,

If the statements of the above paragraph are accepted as a basis

of discussion, it would be well to check into the sources of petroleum;
to investigate how long they will last; to determine whether or not

certain of these sources will be inaccessible at some future date

“This paper was written in the March-April period of 1950 while
the writer was an instructor of Mathematics at The United States
Military Academy. Several attempts to have it published were unsuc-
cessful. The reasons given were that the subject was controversial
and/or inappropriate for the various military journals of that day.
The paper is republished today to show that the crisis of today was
certainly apparent in 1950. The problem was convincing editors that
the thesis presented herein had any validity. 0ddly enough the other
attempts to send the paper to other journals was interrupted when the
author was assigned to Korea to serve in the Korean War which began
in June 1950. The original draft is available to anyone who wishes
to check it.



because of a chaotic world situation; and to determine whether or not
the inaccessible sources are ones we will be largely dependent upon
and hence must plan to replace either by alternate sources or by
synthetic processes.

The discovered quantities of oil in the world are estimated at
80 billion barrels distributed as follows: United States 31.3%; Russian
controlled 10%; South America (chiefly Venezuela) 13.4%; Middle East
42.6%; others 2%. These reserves it is estimated will be in demand to
the extent of 13 million barrels per day by 1955 if present trends
persist {and the history of oil usage has always proven that estimates
calculated on present usage are on the conservative side). A rough
calculation shows, therefore, that the proven reserves will be used up
in approximately two decades -- if no other large discoveries are made.
The United States reserves will be used at an even faster rate due to
the present marketing rate of approxmiately 9% of known reserves each
year,

The situation, however, is not as bleak as the mere figures would
make it out to be: the above are the known reserves actually tapped
and/or located. The Middle East alone has a potential reserve of an
estimated 100 billion barrels. All fields in the U.S. have not been
discovered although the probability that there remain any really large
ones similar to the Great East Texas fields is rather remote. The last
decade has seen the discovery of large fields of petroleum in the
Canadian Province of Alberta in the valley of the Athabaska River and
the nearby city of Edmonton. The Athabaska River valley is a truly
wonderful natural phenomenon: sand covering an area of 1000 sq mi and
extending to a conservatively estimated depth of 50 feet contains 12
to 17% petroleum by weight. These sands are simply lying along the
river waiting to be scooped up and exploited if man's ingenuity can
devise a method for the extraction of the oil. The quantity of oil,
as a simple calculation will show, must easily run into the tens of
billions of barrels.

The United States has a proven oil reserve of about 23 billion
barrels which is being used at the rate of 3% each year. The discovery

rate has fallen off since 1938 for several reasons:
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a. The easily located sources of oil in the gelogically perfect
places have been found (it is estimated that for every 12
sq mi of area in which oil could geclogically occur one
well has been sunk).

b. The cost of discovery has risen almost 500% since 1935 thus
substantially limiting the discovery mechanism to the large
corporations instead of the individual wild-catter.

c. For every increase in production of 250 barrels per day it
is necessary to have one ton of steel for construction
purposes.

There are, however, quantities of oil along the Gulf shores of Texas
over which a controversy is and has been raging between the state and
the federal government; but, even if the controversy is settled, the
economic and engineering aspects of the problem makes competition

with other sources difficult. Large quantities of oil shale will per-
mit future development but at present oil from this source cannot
compete with crude from the normal sources. The United States has
pilot plants running for the production of petroleum products syntheti-
cally from coal or wood (Iimg_magazine recently reported that a diesel
engine made a run of about 200 miles using oil from one of these
plants). The cost is, thus far, comparable to those from crude or per-
haps slightly higher. However, time is necessary for the conversion
of plants to produce such oil in quantity. Probably many additional
plants would be needed to produce the quantity needed. |If in time of
war the above sources must be called upon they can produce oil albeit
initially non-economically. The future impact on the national economy
must, however, be carefully calculated by legislator and armed forces
planners. These plans must of course be integrated into the overall
war and economic plan. |f there is a future world war, plans must

be made before and during the war to preserve the post war national
econonmy on a sound basis. The bitter economic experiences of recent
years are in part due to the failure to lay economic plans before and
during the war for the years immediately after the war (we know this

now that we enjoy the advantage of hindsight).
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The above considerations indicate that our natural sources of
petroleum will be depleted within two decades -~ in case of a major
war with its heightened demands the period would be less. Moreover,
substitute processes indicate change over problems in plants and perhaps
the retraining of personnel are not immediately calculable. |t would
seem to be indicated, therefore, that there should be in the planning
stages now machinery to introduce positive plans for and the enforce-
ment of conservation of POL supplies. The depletion of immediately
available crude stock and the probable necessity for stock piling may
necessitate storage of oil. The problems of storage thus introduced
will not be lessened in any degree by the necessity for the dispersal
and defense against air attack (possibly by guided missiles). The
subsequent problems of transportation to the using agencies will be
of the character of those so vividly described by Mr. Ickes when he
was Petroleum Administrator during World War |l. Planning agencies
must be prepared to cope with these problems quickly for the tempo
of future wars will probably be greater than that of previous ones.

It is almost absolute that the policy of almost unlimited availability
of POL products will not be permissible if the nation is to win a
major war of the future and still insure to itself an abundant post
war supply of oil. The dependence of our economy on the motor vehicle,
machinery of all types, and power generating units driven by oil in=
dicates that major policy decisions will be necessary as regards the
allocation of the available stock of oil. Other factors, to be sure,
will enter into the economic considerations but oil products will
comprise a large cost of the war: Mr. lckes estimated that 60% of

all tonnage sent overseas during World War || was petroleum and its
derivative products (this in spite of the fact that towards the end

of the war the Ras Tanura refinery in Arabia was supplying a large
portion of the oil and its derivates for the Pacific Theater).

The Middle East is still largely undeveloped as regards the pro-
duction of petroleum ~- as of 1947 there were only 195 operating
wells as compared with over 425,000 in the United States. Authorities
estimate the quantity of oil in this region to be in excess of 100

billion barrels. A glance at a map, however, will show the rather
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vulnerable position of the Middle East area and the subsequent diffi-
culty of transport from there to the United States in time of war.
Plans would have to be made to provide alternate sources unless it

was absolutely certain that the fields could be held. At the present
time we are the biggest importers of oil from these fields =-- it is
probable that by say 1955 we may be importing more oil from these
fields than we produce in an endeavor to conserve in part our national
supply of crude oil. Such a course would require legislation by
Congress and would produce bitter fights certainly between the oil
interests and the government -- most certainly the question would have
to be carried to and decided by the Supreme Court. However, the possi-
bility of such legisiation is with us and has been advocated, certainly,
by some of the experts. The fact remains, however, that the Middle
East is today potentially the greatest single source of petroleum in
the world. It is an area in which America has and will continue to
have a vital interest -- an interest that will be economic as well

as military.

The Caribbean area is a possible source of supply for the future;
but many of the promising fields for future discovery are deep in
jungle terrain. The difficult and slow task of constructing pipelines
is underway in such regions as Venezuela but wartime problems of trans-
portation and of the supply of steel would make additional ventures
exceedingly difficult. |In addition, the numerous tanker sinkings along
the Atlantic coast during the past war indicate the vulnerability to
attack of this supply route by a power strong in submarine strength.

A defense of this line by us would be a major naval operation similar
to the battles fought in the early stages of the last war.

Canada will probably be the source of oil for the hemisphere in
the future. The present difficulties are those of transporting the
crude from the Alberta fields to the sources of use. A pipe line is
now under construction from Edmonton to Superior (on the Great Lakes).
A 20" pipe from Edmonton to Regina, a distance of 450 miles, will have
a capacity of 95,000 barrels per day and is due to be completed in

1950. From Regina a 16" line will continue a distance of 340 miles
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to Gretna (in Manitoba Province) and will have a capacity of 70,000
barrels. This branch is to be completed in 1951. The last leg is

360 miles to Superior and will be an 18" line with a capacity of
70,000 barrels per day. This leg is also due to be completed in 1951.
Over 500 miles of the route described above have been surveyed and
photo mosaics taken and studied with a view to determining the best
terrain for the pipe line.

The Athabaska Sands have not yet been commercially developed
although the Canadian Government has a water flotation type of pilot
plant now in operation. The process is this: sand is scooped up by
steam shovels and thrown into a mixing vat; hot water is poured on the
sands; the oil rises to the top after the mixture is agitated; the oil
is siphoned off and is ready for refining. The idea is basically
simple but thus far the engineering difficulties have been slow of
solution. It is reported, however, that the people working on the
problem are optimistic. |f developed, the process will certainly open
the tremendous reservoir of oil in the Athabaska sands. Moreover,
in time of crisis, this is as dependable a source of supply as can be
imagined if proper defensive measures are taken against saboteurs and
air attacks. The nearness of the fields to the Bering Straits add
complications to the defense. Economically, the long pipe line haul
and the economics of developing the flotation process will undoubtedly
result in a higher cost of oil which will in turn necessitate high level
decisions of an economic nature for the post war period by legislators
and staff planners. The problem is certainly a difficult one but also
equally certainly not an insurmountable one if work is started in
sufficient time. It is not at all certain just what the details of
the probltem will be and imagination and economic foresight will be
required. Some bureau with a name like Nation Petroleum Policy Com-
mission with the duties and powers connoted by the name is probably
indicated.

Russia, insofar as is known, possesses 8% of the world's proven
reserves in its Baku regions. There exist potential reserves of an
undisclosed nature in the region to the west of the Volga, in the Oka-

Tsna divide, and the vicinity east of Gorky. The following quotation is
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from a translated Russian work (Economic Geography of the USSR):

The eastern and northeastern region of the European part

of the USSR, within the East Russian Basin, is very rich in

oil. The vast territory of the so-called Volga-Ural oil-

bearing area is almost in the center of the USSR, and stretches

from the Ural Mountains on the east to the right bank of the

Volga on the west. The latest investigations indicate that

this extensive oil-bearing area extends to the west of the

Volga, the Oka-Tsna divide, and the meridian of Gorky. The

industrial oil regions in this area extend along the eastern

slope of the Timan Ridge, in the region of the Ukhta River and

the upper reaches of the lzhma River, near the town of Ukhta

as well as the Krasnokamsk region near Molotov.... Vast accumu-

lations of oil have been discovered in the Syzran and Buguruslan

sections of the Middle Volga Region and the Ishimbay and Tuimaza
districts of the Bashkir ASSR, Large oil reserves occupy a vast
territory here, equal to approximately a million sq km and pro~

vice the basis for the creation here of a ''Second Baku.'

The figure of 8% is apt to make one believe that Russia is a have-
not as regards petroleum. Such a view is correct in a restricted sense.
It must be realized that whereas the entire economy of the United States
as well as the civilian transportation is dependent upon petroleum the
Russians are not. Anyone who had dealings during World War || with
the Russian Army cannot fail to come to the conclusion that the overall
mechanization and motorization of the Red Army, and consequently the
Russian civilian economy by analogy, was largely propaganda. Undoubt-
edly attempts are being made to remedy this defect rapidly; but, as of
1947 (when the author left Germany where he had been commanding a
Constabulary Squadron) the Russian Army was still apparently largely
horse drawn. Moreover, the government of the USSR is totalitarian and
can designate that all oil will be used for a specific purpose without
going through the necessity for democratic procedures of public debate,
determination of public will, and the subsequent formulation of policy.
This coupled with a meager civilian demand places the Russian Govern-

ment probably not at a disadvantage in terms of years of supply with

say the United States. This factor must be carefully weighed and must
be realized when estimates are being made of the position of Russia
vis-a-vis the Western Powers.

It is probably proper at this point to cogitate upon the value of

a knowledge of the petroleum situation to the soldier. In case of war
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the present readers will certainly be in positions of greater respon-
sibility than they now hold. Petroleum will be in their thoughts as

a means of implementing either decisions they make or orders they must
execute, Thus but for petroleum shortages the pursuit of the beaten
German forces in Normandy would not have had to stop at the line of

the Meuse prolonging the war several months. Other examples could be
cited. From the theater viewpoint General Eisenhower speaks constantly
of the problems of petroleum supply -- the bulk of the 700 tons needed
per day per division on the march was petroleum and its products.

Major decisions were, and certainly will have to be in the future,
predicated upon the supply or non supply of POL. The present day
trend of thought that there are unlimited supplies of petroleum cannot
be maintained in the face of the data already presented. They are
adequate supplies but there are none to waste. Careful husbanding of
resources must be the rule. Today is the logical time to start develop-
ing that frame of mind -- nature's bounties are dwindling and the harsh
laws of conservation and economics are taking their place. The future
can be summarized generally as follows (barring always the unforeseen
circumstance) :

a. The present stocks of natural crude oil in the United
States will be depleted in two generations. Reliance
must then be placed on imports of oil (with all the
dangers attendant thereto in time of war) and expensive
synthetic processes.

b. Depleted stocks will make conservation policies necessary.
Training for this frame of mind has to be instituted early
as it is foreign to American thinking.

c. Oil will cost more in the future. The effect on war bud-
gets are obvious. The effect on post war economy is not
obvious and must be studied now.

d. The armed forces will be dependent on imported petroleum
which indicates close cooperation with the State Department
in order to secure oil sources by diplomatic means. The

important areas will be the Middle East, Canada, and Caribbean
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Area. Each of these areas thereby becomes strategically
important,

e. O0il will and is making an impact on our foreign policy.

Our interests in Arabia, lran, and the Indies are engen-
dered by our avowed policy to oppose the spread of
communism and aiso by the oil content of these countries.
Recent high level Marshall Plan discussions to determine
whether the American refineries in Arabia are in dollar
areas or sterling areas indicate the impact of oil on
modern governmental thinking.

f. The importance of the Middle East as a source of oil must
certainly make it an object for high level staff considera-
tion. Various qguestions as to supply routes thereto must
be decided and coordination discussed with Atlantic Union
Staffs. Certainly coordination is in order as regards the
Suez life line to this area and the importance of the
Kirkuk pipelines and projected trans-Arabian pipelines
cannot be overlooked.

g. Our plans for any future war must include the location and
destruction of enemy oil fields and refineries as a matter
of the highest priority. We must anticipate similar thinking
by potential enemy planners.

The preceding paper has been an attempt to outline the world
petroleum situation with emphasis on the way it affects the United
States. Certainly the facts show that the petroleum supply cannot be
taken for granted as it was in the past. On the other hand if our
thinking can be changed from thoughts of abundancy to thoughts of
adequacy there is no need for undue pessimism. Now is the time, how-

ever, to begin making the mental changeover.
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