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CAPTAIN wORTHINGTIUN: Gentlemen, it is a pleasurée this morning to
have as our visiting speaker Mr. Max W, Ra_l]__ :

Mr. Ball received his engineering degree from the Colorado Scheol
of Mines; his pachelor and master of laws degrees from Naticnal Uni-
versity. He is a past president of the American Association of Pe-
troleun Geclogists, a Fellow of the Geoclogical Society of America, a
member of the American Institute of Mining and Metallurgical Engineers
and the Canadian Institute cf .Mining and Metallurgy and the Bar of
the District of Columbia. He is the author of numerous papers and
reports on technical and scientific subjects and of "This Fascinating
Uil Business," a popularly-written description of the operatlons of
the petroleum industry.

Mr. Ball has served as Chairman of the (il Board cf the Geological
Survey; engineer and law officer of the Bureau of Mines:; manager of
exploration in the Rocky Mountain region for the Shell (il Companies;
and during the war was with the Petroleum Admlnlstratlon for War as

Special Assistant to the Deputy Administrator,

Slnce 192 8 he has been engaged in a consulting practice, special.
izingin estimates of oil and gas reserves, problems of underground
storage of natural gas, development of the !tar sands'" of Canada,
company organization, and oil and gas economics, He is now the
Director of the 0il and Gas Divi 31on of the Dlepartment of the Interior.

MR. MAX W. BALL:

Gentlemen, I am going to do one of the things I do not like to
have done to me, and that is read a telk, This is only the third or
fourth time in my life that I have done it. I do not like tc do it.
As T say, I wouldn't particularly like to have it done to me, But
the exigencies of a new job, on which I haven't yet gotten my seat
warm or my desk cleared, just kept me from getting this thing in shape
so that I could do otherw1se.

Although the subject assigned to me is "Petroleum in Modern War K
I intend to talk primarily about petroleum between wars, This seeming
anomaly is due in part to the diffidence that a civilian always feels
in addressing a group of officers of the Armed Services about anything
that smacks of wartime operations, but mainly to a notable fact high=-
lighted by experience, namely that ability to supply the oil needs of
a war depends on what tock place before the war,




Cil is not a commodity that can be found today and used tomorrow,
Between the discovery of an oil field «nd the use of fuel or explosives
therofrom lies a mountain of wells, roads, camps, pipe lines, pump
stations, power houses, refineries, loading racks, *tank cars or tank
ships, and a host of otlier things -- a mountain that takes months to
climb at best and usually takes years to zet over. Most of the oil
used in a war, even so long a war as World War II, is oil found before
the war started,

My remarks today, therefore, will relate chiefly to the periocd
between the First and Second world Wars and to the present postwar
period, with only enough consideration of the periods of dctual ccmbat
to make the inter-war periods significant.

I have a further reason for not reviewing the oil activities of
Wiorld War II. They were'exteas;ve ly reviewed before The Industrial
College a year and a half .ago by five executives of thne Petroleum
Administration for War, and the record then made is available to you.
The date was June 11, 1945. Mr. Ralph K. Davies, Deputy Petroleum
Administrator, spoke on the authorization, objectives, and accomplish-
ments of the Petroleum Administration for War. Mr, William H. Newman,
spoke on organization aspects of the Government-Industry job, Dr.
John W. Frey spoke on historical records, Mr. Welter Hochuli spoke on
the domestic divisiens of the pe troieum administration; and Mr. C,
Stribling Snodgrass spoke on the foreign divisions.

Thése_talks wére made shortly after the.German surrender in
Furope and shortly before the Japanese surrender in the Pacific,
They were made at the peaﬁ'of operations in producing znd dl“tIL*
buting. the oil needed for victory, The difficulties of orgenizatioc
had been ironed out, the Govermment-Industry team was funcitioning
smoothly and most oi the men in P.A,w, were looking eagerly a»cad
to the day when they could roll up their barbed-wire and cateh the
trains for home.

The mon who speke that day bofore the Colleg zro vetorons in
P.A.W,., the men who had faced nnd solved the Urob?ums. Thoy spoke
from first-hand knowledge ond 2 tronseript was made of their state-
ments. That transeript is available in vour fil&s,‘so that vou may -
read and study it. ‘ :

For those of vou who arc interested-ond I think 2ll of us shouid

be-~to that transcript, vou might add the testimony offered by the P.AT,
personnel beforc the O'Mahoney Oommittce of the Senate and the Lea
Comrittee of the Housc. The bqs;vpapcrs o' that presentation were pu
together in the volume cntitlc Petroleoum in Yar and Peace’, which

gsucd by bthe Petrolewm Administration. Finally, therc is the
the Lea Committce, (House Report ol 2738, of tho 79th GBongress, Zn

Session) issued on Docembeor 30, 1648,



I should:like to rend P'fcy paragraphs {rom Mr. Divies
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.These documents glve sugh o camplete picture of “Ehe petroloum
problcﬂs Qf World War II, of tho operatiom of tie Prtrolcum Adminis-
trwtlon For War, ‘gnd of w“rtlmc coﬂnorAtlon“bc+mL n the Governmeat
the oil 1ﬂdustrv that I shoyld. wéiplowing ground ilre&d chetbdir cultivated

if I %%&?&d to vou 1bo:t thanuroluuﬂ Adﬂlnkbur1f~«” or War and th:e Govern-
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annt d@oends onn o1l

"odern warfare dcpcnds on 1rmament and arx

"Military gasolinc.eo 1uunpuivn at the DG; of- Torld ”“rjﬂ
times that of our. oversecasiiorces,at the peak of World Woar I.
Army and Favy. had 800 times is mony autormotive vehicles as 'the
Europe in 1918. Thc Havy and iferchant ;arvrc have mor. ships
Honnage Lh%n the combined merchant flzebs o* the World «~lter the
The Army and ¥ wy oporated 1,250 percent morc nlanes bofers Ve
they did before Puarl.amrbor. This wns americon armamont nlonc
vehicles, and ships of tho othor Unitcd Nations ll“{v1°c aultinlic
nunbcr and co“sumed pronortioﬂﬂ*@ly huge guantiticos of olil rronﬁct&.

"Time was when the najor item of supply to o fighting force wa
in this war the volume of liquid fuecl shipﬂ"d ovirsons was nearly s
times thot of food. An Army no-longer marches on its sbtcanch; 2an
marches, a navy sails, and an cirforce flies on oil.
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"The tonnage of o0il products shirpoed .
months of the war wos almost double all otis
seas forces TuQGlr‘d noarly +ch T2 nany
ormoment, ammunitiens, trons “OrtWLlOH A
clothing, holt,r, nedical supnlivcs, and
In both essentiality and guantity, oil has
munitions. ) B
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"Groat as the ovepseas reguiromoents were.two ond one hnlf timcs os
much was required for *the war-supnorbing occonomy ot home. ’

"Without ratipning, convursion to coal, =apd other oil comservation
measures, civilian demands would have cousumed so’wuch of the*available
supply that mllltarv needs could not have beeu met. Oven with thosc
measures, civilian consumptilon was not much below: pro-Peorl Harbor
Yolume; the'savings woere largely offsct by the needs of a vashly cxpondod
war industry. In ar industrializoed nation, the home front requires aven
more oil than the fighting fronts.

"Bssontial civilian consumption of allied and neutral pabicne was
not sa great, dbut it wes no negligible item. oil and oil
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products supplied from allied sources to allied and neutral civilian
economics, not including Russia or consumption in the countries where
the oil was produced, reached about 555,000 barrels a day, equal to
15 per cent of the civilian consumption of the United States.

. "The jsb of fuelirg amd lubricating the war was world-wide, Crude
oil came from 20 allied, neutral, and liberated countries on five conti-
. nents. - Some of it was refined near its point ef preductien, some had
.- to be precessed in distant refineries in other countries. The crude
had to be moved te the Pefineries and the refined products to the peints
of need. The transportation facilities of the five continents and the
Seven seas had te e utilized. A global war demands global preduction
glebal refining, and global distrikution. - | -

tThe task of supplying oil products is no simple matter of pro-
dicing a certain amount of crude oil and processing it in whatever
refineries are available, Crude oils from different fields differ
- widely in their .characteristics, Refineries.are composed of many
units, each specially designed to make certain products from crudses
of a certain character, Each type of equipment, militdry or civilian,
requires its own type of fuel and lubricants. Many of them require
lubricants of szeveral types, The armed forces use more than 500
different oil products; a B-29 alane uses 20" '

That is the end of the quotation frovar. Davies! opening state~
ment, which you will find in "Petroleum in war and Peace,"

The military possibilities of petroleum were little recogrized
until world war I. Their first public dramatization came when the
taxicabs of Paris moved a fresh army to the frbnt during the first
battle of the Marne in 1914, :

Thereafter recognition came guickly. It was crystallized in the
often—quoted statement by Lord Curzon, made to the Inter-illied
Petroleum Council in london ten days after the 1318 Armistice, and
treasured ever since by the oil industry as an award of honor, that
the Allies floate¢ to victory on a sea of oil,! '

Captain Paul Foley, U.S,N., put it more concretely when he wrote
in November, 1924: I ‘

"Reviewed in the perspective of six years it is clear that next
to the physical number of bayonets on the western front, the factors
‘contributing most to victory were the impetus confgrred upon those
bayonets, and the flexibility given them, by gasoline. Tank, tractor
and aviation activities all were measured in terms of gasolirne, It
evacuated the wounded and effected replacement ef combatant troops.



Gasoline saved Paris in 1914 and, by enabling the French to concentrate
hundreds of thousands of troops at the weakest points of the enemy's
"line without his knowledge, it definitely saved Verdun. It stabiliszed
the line at the Marne in 1918, and was absolutely essential for the
Argonne advance. With this agency the Allies won; without it on a
quantity basis, the ezemy lost. Not in exaggeration was it said

that a drop of petrol had been the equivalent of a drop of blood,

The torch borne high on Flanders Fields was a gasoline torch."

The quantities of oil products involved, less than 200,000
barrels daily to the Allied forces, now seem insignificant in com~
parison with the vast quantities moved during the recent war, obut
measured in terms of the facilities and capacities then available,
the job was impossible, except for the demonstrated ability of oil
men to do the impossible. It was the accomplishment of this im-
possible job, and its importance, that were emphasised by Lord Qurzon
and Captain Foley and that were so widely noted at the time and there-

“after. ’

Less note was taken, however, of the sources from which the oil
for victory in World war I had cane. Domestic crude oil production
in the United States did not equal domestic demand during that war,-
let alone provide for overseass military shipments, There was a deficit
of production in the United States. This deficit was met by imports
from Mexico and by oil which had been stored in tanks in the Mid-
Continent since the period of overprodiuction which followed the dis-
covery of the Cushing field in 1912, By the time of the 1918 Armmistice,
the bottoms of many oil tanks in the Mid~Continent were being scraped,
‘Some who ‘were associated closely with the supply situation at the time
have expressed the opinion that a scarcity of supnly would have deve-
loped had the war extended through 1919: Captain Foley stated that
"had not the Armistice intervened, restrictiocns on the use of éﬂsoline,
espeoldlly in the Eastern States, would inevitably have become vwry
rlgld in eed f
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A perlod of oil scar01ty -did follow shortly after the Armlstlce, 18 -

continued until the discovery of new supplies in Califcrnia in 1922
and 1923, The rapidity with which thesé prclific new supplies re-
versed the sitaation is sliown by one of those striking facts that -
characterize the oil budiness: Tankers which when ordered were in-
tended to carry Mexican crude o0il to California were used when com-
pleted ® carry California crude oil to the Hast Coast. Such reversals
in supply situations illustrate the truth of the stdtenent that 1
heard made by a vetcran cil-mah many years ago. He Sald, 'The only
thing certain about the 0il business is that it won't bb tomorrow what
today you think it will be,t

The reversal did not come,'however, until nearly four years after
the Armistice. One wonders what might have happened had Germany waited




five -or six years before starting the First world War. If she had, the
war would have ccme when we were short of oil at home and would thc
indluded the time when the oil fields of the Golden Lané in lMexico went
to ‘salt water. On the other ‘hand, Germany in the inter rvening years
might have acquired additlonal 011 rthrough the one-fourth intere: st
which, prior to'the First world War, she had in the concessions of “the
Turkish Petroleum Company in Mesopotamia, now Iraq, and elswhere

The Second World Tar, as we shall see, came at a time when we were
peculiarly well prepared in terms of oil. We have been fortunate that
the enemy has chosen the wrong times for him to engage us,

In the two decades»whlcn followed the_Flrst World War, there were
several important develépments in the United States which had a direct
bearlng on the . durqtlcn and final outccme of the Second WO“lL War.

Flf;t, gredt new suppllbs of o0il were found largely tnrough the
development of geophysical prospecting, but with old-fashioned geclegy
and the independent "wild-catter" playing a very important part. The
"Golden Decade! began with the fields of the Los fngecles Basin in
1922 and 1923 and eontinued with Semincle and Cklahiopa City in Cklanona
with Yates, Hendricks, -and the cther big fields of the Permian Basin

" in West Texas and New Mlepo, dnd reached a climax in LﬂjO with the
mammoth FEast Texas oil field. “*Along with these Tldﬂts were found many
fields:iof moderate size, Tnd z host of smaller ones. By the pime of
Pearl Harbor; our proved’ rvscrves and daily product1Vu c&paclty hid
ln"reased beyond the dreams of Armlstlcc Day.

Second we learned how to produce oil more ef11c1@n+ly‘ 1Pst -
ments were developed for the measu”ement of bottom~hole pressures and
the sampling of formation flutds, which figiratively and almost abtudle

- enabled petroleum engineers to "look" into the producing horlznn‘ nnder—
ground. ' The furction of natural gas in the production of oi recelved
full recognition, and the utilization of the energv of the gwo that
nccurred with the 01¢, to bring the oil out of the producing formation
tootherwell and up the well to the surfpce, was controlled.through the
adoption. of gas-oil ratios in cil produc+1on. Many. other. ﬂdvanuvg
coculd-'be! llsted, but the cruc¢al point is that englneerln control. was
applied more and more w1de¢v and Wla@l" in oil, and gas production, - The
additional 0il’thus made avs ilable by luprovod enm neering rrzct1ge% is
often referr@d to as Meng sinesring 011 gl

fhlrd “tne pr1n01pul oml-produc1nb states, ‘with ‘seme important
exceptlons, adopted oil and gas conservutlon laws whereby the
principles of engineering control were pplled unlformJY ih the oil
and gas fields, With this application of engineering control, the
method of oil production was changed from an Yopen flow" to a
regulated basis.: In other wordsl, ‘we got iA the oil-and gis—ﬁrodﬁe—
ing states . (gost of them: under State contrsl) compulsory, proper



engineering practices. Under such control, the pressure in the
reservoirs was conserved, the flow-period of the fields was extended,
end reserve productive capacity was established and maintained., The
oil thus made available that would otherwise not have been prcducible,
or that would have been prematurely produced and wasted or wastefully
used, we may call Uconservation oil.!

Reserve,Productive Capaclity

Thehreserve‘productive.capacity; built up through the finding of
new fields and the availibility of engineering oil and conservation
oil, proved to be the main source from which the added demands of ‘world
Viar IT wers met, This reserve capacity, by the time of the reari
Harbor attack, totallel about efe millionbarrels-daily on a sustained
basis. You should stop and-think just what this msant to our apility
to supply oil for the war neeqs. In 1941, we prOdUCud a Tlttle nors

than 3,800,000 barrels of crude oil daily in the United otate Cwith
a reserve productlve capacity of a millicn barrels daily, we could "
produce efficiently and did, from thosé same oil fislds & total of
4,800,000 varrels daily. It was like having a mammoth underaround
storage .tank from which we could draw an extra m1¢¢10n barrels of oil
daily. -As I plan to point out later, that reserve capaClEJ supplied
about six-tenths, 60%Z, of the.extra cil needed to wir the wir,

[

Development in Foreign Fislds
- Fourth, large reserve supplics were developed in friendly areas
outside our boundaries.

Tmc d606UVbd dmohaalb placcd upon the reserve prouuc ive capacity
of our;oil.fields. must not be taken to mean that domestic¢ oil alone
contributed to victory, or that we did or could have dcpnndcd upon our
domestici oil supply for our war LEedS, or that we could hope to ao Qo
in the .event of anqtnﬁr War.

In the peried. betwecn the . two wars, 011 flelds in foreign countries
were being developed, new producting areas were being fouhd, pipelines
were being laid and refineries built. The foreign fie Ldb,:uOO, had an
available Productivity in excess of then~current needs so that there
was a substantial reserve productive capacity in foreign oll fields
which were under allied or friendly control Tha oil supplied by these
foreign fields, particularly those of VL;ezuela and the Middle Zast,
was a vital additipn to our oil supplj. It, was gooavtnat we had
friends in these. forelgn COHHtTL@S. When oil historians review the
war period, they will find that oil from forwlgn sources provided
much of the fucl for the flnal punch '

<




In May, June, aud July, 1945, when tanker shipments to the Army
and Navy overseas averaged nearly 1,200,000 barrels daily, loadings
at foreign ports provided 41 per cent of the total in May,- 45 per
cent in June, and 51 per cent in July, s

Developments in Technology

A fifth important factor that developed between the wars was
in the field of processing instead of production. Feasible methods
of cracking crude oilin-great-volume--catalytically were devised
and the alkylation process was developed, Catalytic cracking makes
it possible to obtain a larger percentage yield of gasoline of greatly
improved. quality .from crude oil than any other commerc1allg feasible
method, The patent for the alkylation process was issued on August 15,
1939. just two weeks before Hitler invaded Foland. Cne can wonder if
the German intelligence officers recegnized the significance of the
process or warned Hitler and GoerlnO of wnat it was destlned tc mean
to -Germany.

It was catalytic cracking and the alkylate, a high-octane blend-
ing agent, which made possible our truly enormous production of 100~
octane aviation gasoline during the recent war: There was another
known chemical route, that of making codimer and hydrogenating it
which could have provided an equally~satlsfactory plending agent . fof
the manufacture of 100-octane gasoline, That method, -however, would -
have called for more butylene production, and that in turn would have
knocked the props from under-the- syndhetic rubber program. By the
codimer method, with the expenditure of three or four times as much
critical material and money (which would have been threé or four times
a billion dollars) we might have achieved the same final result as
we: did with the alkylation process, but we cani not evan A lock back
and say for certain that, with the money and mdterLdLs, e, wou¢d hdve
had the fortitude and ingenuity needed for the dob R :

Thus we must count the development of catalytic cracking and the
alkylation process as a major element for our victery. If we had not
had as much sviation fuel as we did, cur air attacks would have been
on a smaller scale, the victory would have beén longer in achievement,
the outcome might have been doabtful and many, many fcre lives would
have been lost, Ve were extremely fortunate that, in the laboratories
of free énterprlse ‘there were scientists working on the hydrocarbons
-who succeeded in developing the processes so vital to victory. Note,
again that that was dono'between, not duang, the wars. : R

A sixth, and still less widely recognized, contrloutlon was in
the field of utilization. This was the production of toluene and.
other derivatives of oil and gas essentlal in the manufacture of
explosives. Two companies startéd plants to make toluene before
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the war and Loth were ready for operation about the time of the Pearl
Harbor attack. Other companies followed, I think it is a safe guess
to say that three-fourths or more of the high explosives used during
the war were dependent upon derivatives from crude oil or natural gas.
If we had had to rely on by-product coke-ovens for toluene, as we did
in the First Wiorld War, and assuming operations could have reached .
the volume required the least that can be said is that we would have
been swamped with coke, One oil man, familiar with the work done
during the war, was asked what would have happened if we had had to
depend upon coke cvens for toluene during iorld War II and his answer
left no doubt. He answered, "We would have lost the war.," .

These happenings are, I think, the outstanding accomplishments in
the petroleum field which made victory possible in the manner and time
in which it was won, The finding of large deposits of cil, the develop-
ment of engineering control, and the applicaticn of conservation rules
and regulations gave us the million barrels a day of reserve productive
capacity; the development of foreign fields, pipe lines, and refineries
made available a larger additional productive capacity; catalytic
cracking and the slkylation process, at home and in allied countries,
made possible our tremendous production of 1l00-cctane aviation gaso-
lire; and oil and gas provided the raw materials for the larger part
cf our high explosives.

Yie .£ind a sharp contrast however, in anhother field in which the
available data incicate that no one seemingly did very well. That
was in estimating our military requirements for petroleum in the event
of war, I will cite some of the known estimates:

The Army and Navy Munitions Board nad appointed a'Mineral Advisory
Committee with a petroleum sub-committee., The cllmen serving on the

sub~-committee were exceptionaily capable; no better choices could have
been made. They did an outstanding job in estiivating the productive
capacity of the Amerdican oil industry. In-their report cf kKay, 1939,
they did pioneering work in measuring our crude cil productive capacity,
and did it with extreme accuracy, but their estimates of military
requirements were far short of the mark, They estimated that if the
British Empire and France were engaged in war with an enemy and the
United States gave them military support, the total petrolsun con-
sumption of the three nations for military purposes would total 115
millien barrels a year, or asout 315,000 barrels daily. You see,

that is only 50% above Wworld War I. .
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A representative of the Navy Departement, testifying before a
Congressional Committee in November, 1939, stated that the Navy's
needs for petroleum in time of war “might inerease to as much &as

5C millien barrels of fuel oil" per year, 4 representative of itne




War Dv"qr/ACﬁt testifving next, stated that, acﬂordi.g to th
1o“~wart1me of the plannwnx brqnch the moximum cons nrnblo'
"might be in the neichbdrhood of ten to twelve miilion qu

Adding the two gives a figure of 60 To 62 nillien barrels amnus
ahout 170,000 barrels daily, which is less than the sonsumphion ot the
height of World War I, i o

An estimate of the c:@nal Re
show wou QLl tQC‘mistaves'vnrc not
during o national emergency the de
civilioarn and military, "mulﬂ incre:
about 800,000 barrsls daily.

DCtLul“UT, ““1a ing uouai
ane-iourth or, at tlwt time, by

isdom which somes

These estimates are not eibsd now, the
Mindsight, in any critical mame: They are cited to show how gua

people were not thinking of o two-ocenn w or of thoe magnitude
operations  and degréec of mechanizhtion which actually resulbted
var came, - They were still thinking of war as a rovised version of
War I, They must have been bacau be military oll shipments I

domestic and forelgn sources at the penk of operations were fuily
times as large as the average of the industry and wmilitory estimates. It
wos again o mabier of” A%rumrlg good fortune that we had developed 2 crude

B vk c

oil productive capacity in the United Statos
estimated military reeds, and that
what had to be donec,

uiroments werse

Advance tstimates ol oviabion zaso il
ty nable of producing 28,000

low. In 183%, the American oil indus
barrels daily of 100-cctane aviabion gas ne, wat woae producing
6,700 barrels doily. The petroleum sube v which rﬂnorvﬂd to the
Army and ¥Favy Munitions Beerd c<*~mut bh a major eomstruction
program could be undertalkcon, the United Stobes would have a sotential
production of 150,000 barrels dmlly. That must have appcarcd to be an
over-genersus sunply from the 1932 viewnoint and i th ot
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In June, 1940, oi7icial militvury estimates placed the probable maximum
war demand for 100-occtone aviotion gagoline at 71,000 barrels ia*lv. in
Yovember, 1941, theo Army-Fovy Avronautical Board cstimated t
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ultimabe rcquircmegts, to bo reached iﬂ J17v
barrels dally. In other word ]
in the time bﬁtw5on June, 19
"stern chase" for supsly o with dom “ud.‘ How pl&nt capacities
were added and added. Production in the United S$trtos finally reached
500,000 barrels daily early in 1645, with an additional lJO 000 bharrels
daily in wlli‘d foreign plants, or a total dﬁLl" nunhlw 800,000 bar
cight and one-half timss the maximun demand as estd mmtod b* Fhe militory
in 1540=--and all of it was nezded! ' : - ‘
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™



5 8¢

. I have already ”eferred to thc Vltdl importance of oil durlng the
frecent war, I think it worth statihg-again, however, that except for
“special distribution.difficulties in local forward areas, no military
operation suffered or was delayed for lack of oil, or oil products.

: I have brought with me a few charts selected from among those
‘Wwhich were presented tc the Committees of The Qongress and which are
reproduced in the P.A,W. volume !"Fetroleum in Wwar and Peacesp!" I :
regret. that, the large master charts, from which these were prepared,
. Wwere not retilred and that the (il'and Gas Division has only a few
sets -of these smaller copies left., However, if you will be good
enough to share. these among yourselves or éven be so impolite as to
lock over your neighbor's shoulder, I will ccmment briefly on some
of them whlch are related to what I have said.

. Chart No. 21 will show you graphlcally how much 100~-cctane
“aviation gasoline was produced during the war and the sources. from
which it was derived, By 'sources" I don't mean the oil fislds
from which is came but the types cf plants and processes, One of
the interesting points is that "ingenuity and resourcefulness”
_cbntributed as much as did the pre—war plants,

.One fact, not shown or the chart, is very 1mportant, To make
500,000 barrels daily of 100O-octane giso11ne it wvas necessary to .
draw constituent parts thereof from about 85 per cent of all of ‘the
crude’ 0il processed in the United States, or from more. than 4 million
barrels of crude oil daily. This should be kept ;n.mlnd because it
would not be possible to add up the individual items of military
demand, such as aviation gasoline, 80-octane all~purpose motor fuel,
7-0-2 dlesel 011 Navy special fuel oil, and other. products, and
expect to oupply them from a quantlty of crudc 011 equal to the sunm
of the products, .

To supply the aviation gasoline, it required neariy all of .the
refinable crude oil of the country and nearly all of the refining -
plants. 'That does not mean that those plants were devoted exclusively
to the manufacture of hundred-cctare gasoline but that from all of+
those plants constituents had to pe supplied. The significance of
the fact is that adequate defense and attack in a total war must
depend upon the total facilities of the Nation. In terms of oil,
this means that if we are to be secure there must at all times be a
strorg oil industry within the area that we can count on Controlllng,
an industry capable of meeting the total security responsibility,

The military demands car. not be set apart’ and met sepdrutely, They .
can be met only if the petroleum lndustry is strong enough to meet ‘
both mllltdry and essentlal CLVlllan needs. '
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Chart No..7; entitled "Crude 0il Production and Productive Capa-
city, United- States" is one of the more interesting charts. The red
line.at the top shows the maximum efficient productive capacity; that
is the. maximum: quantity of oil that could be produced from the oil
fields of the United States without creating conditicns of waste. E
Maybe I should interject something at this poinmt. An oil well--let's
take a single well--may have a total capacity of, let us say, 10,009
barrels a day;. that is, that is the amount that lt would produce if
you fleated it wide open. Now if you floated that well wide open
at 10,00d barrels a day, it would continue to produce 10,000 barrels..

a day for a very, very short time, At the end of six months it would
be down to 5,000~-Itm speaking in rough terms, At the end of the year
it might be down to 2,500. Each year thereafter it would produce some
25 per cent less than it did the year before. : :

But that is not the worst thing. The worst is that if you pro-
duced that well wide open you would get out of it by the time the well
was exhausted and quit, some 30 years from now perhaps, perhaps only
25 per cent of the oil that that well would have produced if the gas
energy which drives the oil to the well had been conserved. ' In other
wards, by producing a -well wide open you waste your reserveir in it,

-Now there 1s a rate for each well at which it can be produced,
which we call the maximum efficient rate; that is the maxioum effi-
cient rate at which the Well can be produced and still get the largest
ultimate recovery of oil from it. . If you produce b@yond that maxdimum:
efficient rate, that maximun eff101ent productive capacity, then you
are merely lcav1ng in the oround cil that otherwise could have been’”
recovered, The solid black shows how much was produced. The space
between the red and black l;nps, that is, the space marked "Reserve
Productive Capacity™ in the vertchI black CPDSo“hdtChlﬂ6 was our
backlog- of productivs caoac1ty. It represents the ddd¢tlonal oil
efflclentWy producitle from existing fields, :

You will note it botalled about a mllilon barrels daily before
the war, - As the war progressed and demands kept lncr@as1ng, however,
the reserve capacity decreased, uvntil durlng the last half of 194y -
and all of,.1945 we were forcpd to produce in excess of our éfficient
capacity, although:such productlcn rates were harmful and tended to
lower the ultimate. producb¢on of oil. :

Even with such high- production rates, our deomestic fupplv, at the
close of the war period; was not sufflcient to meet fully the oil needs
of our military forces and the essentisl civilian demand at hcome, with-
out counting the oil we shipped under Lend-Lease, The balance came
from foreign fields, and if the war Had continued the foreign sou irees
in United States control, as distinguished from that of our Allies,. -
would not have sup lied the deficit, 1In a very short time we should
have had to draw on Allied sources for part of ocur own domestic and
overssas needs; that is to say, reverse Lend-lense would have sxceaded
Lend-Lease, so fur as oil was concerned.
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I said earlier that our domestic reserve productive capacity
provided about .six-tenths of the extra oil provided fer the war from
the United States. Rationing of civilian demand, particularly passenger-
automobile fuel and domestic heating oil, “and uhd cu tailment of civi-
lian exports, saved oil equal to about three-tenths of our military
needs from the United States., It is interesting to note that the amount
saved per day by rationing was roughly equal to the daily output of
100~octane aviation gasoline during the latter part of the war, ihxtra
imports and oil taken from storage provided the remaining one-tenth,

The sources of the extra cil yeu will notice differed in Weorld
War II from these of jierld war I, ~In the First world War, imports
and withdrawals from storage met all of the extra needs; in the .
Second World VWar, only one~tenth of the extra supply came Ifrom im-
ports and stocks. )

I have stressed the importance of our reserve productive capa-—
city in providing oil for the recent war, The fact that we nc longer
have that reserve productive capacity is a fact of outstanding ime—
pertance,

- Crude oil production in the United States did not revert to pre-
war levels at the close of the war, Except for a very brief pericd,
de mand and: production have continued at high levels, . In 1046, crude
oil production in the United States averaged h,/L% CCu barrels daily,
a larger amount than was recorded during any of the war years, To
meet 1947 demands, current estimates -indicate that an even larger
production will be required. These rates of production sre higher
‘than the maximum efficient rate, as last estiliated.” We no longer
have the backlog from which the bulk of the military demands of
‘World ‘war II were met., That absence of the backldg * presénts . a
critical problem to all who are planning the sources from which
petroleum can pe had to meet future emergency needs, .

Chart:No, 8 shows the necessity of continued drilling to support
the productive capac1ty of cur-cil fields 1€ you study that chart
you will see what would have happened if we hadn't continued drilling
“'during the war., Merély ‘tc keep.pace with demand und maintain our

~proved. reserves at thelr present .level we need to find sach day in
the United States a new oil field.of the Jvevdée'mize of "those dis-
covered between 1639 and 1944. ' SRR

.-You may be interested in Chart No, 16 which presents a elassi-
“fication of . tnc petroleun possibilities of the world, You will
‘note trat the. land ares ¢f the Easbtern Hmisphere is twicq as large
as that of the Western Hemisphere, and that the most favorable arcas
for oil«~finding in the Zastern Hemlaphcle, the red and yellow arcus,
are about twice as large as those 6f the Westerh lismisphere, ‘




One eminent geologist (Mr. Wallace ©. Pratt) hes estimated that the
western hemisphere ultimately will produce one-third of tn world's
0il and the eastern hemisphere two~thirds. I thlnk that 'is very
sound reasoning, not only -because Wallace Pratt is one éf”our
outstanding thlnknrs in such matters but because it checks with the
present knowledge of the geology.of the replons‘ Conversely, the
United States has been u31n3 about two-thirds of the world!s cil
production, drawing upon its ultimate oil resources more rapidly
than the remainder of tho world

A brief- refercnce to Ckaru No. 26 may e of interest, as it shows
that the proved reserves of natural gas in the United ! titas were in-
éreased swbstantially during the war period, despite the increased use
of gas. Un the basis of heat values six thousand cubic feet of natursl
gas are about egual to a barrel of crude oil, Applyihg this factor to
the 135 trillion cubic feet shown, it will be noted that, in terms of
oil, our proved gas reserves are equal to or slightly larger than our
proved oil reserves., :

. There are other charts in the sets which have been distributed,
1 will not attempt to discuss them, but will try to answer any
questions which you may have regarding them. '

- T would like to leave these charts with you, but as I said
previously, the Cil and Gas Division has only a few copies left. I
would be glad to leave them with you for a few days, so that you may
have a better opportunity to study them at your leisure. When you
have: finished with. them, I would appre ciate it greatly if they could
be returned to me, as there will be, future occasions when they will
be needed at other meetings similar. to thls. I squa >t that you will
flnd them of maximum interest if you lock at them in their context

in "Petroleum in War and Peace," of which I am sure you have one or
more copies in your llbrurj. ' S

Captain Foley concluacd his L9<4 article un une Détrﬁleum problems
of the First World War by stating, "By vigilancs alone can security be
assured," Visilance implies prep%rcqneso. we have besn fortunste in
our twd world wars in that we had time to get ready and make up, &fuer
the wars started, what we had failed to do beforechand.

. The state of our oil-preparedness from the side of the Federal
Goverrnment befors the First World war can be 3'"~1 by the fact that
oné of the first jobs of the COil Division of thé Fuel Administration
that was created was to make a list-of the petroleum refineries in the
United States, find ou: where they Were 10Cutbd thblr chac¢tlcs and
what they were producing, v .

v

On the information side, we were much better prepared for the
Second . World War, but we had other weaknesses. They are fully
covered in the material to which I have referred, which will, I think,
repay careful study by anyone interested in preparing for another war
if one should ceme,
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From the experiences of esach war, ws can learn lessons for the
next. An outstanding lesson from the Second World War is the benefit
of close, coordinated, unceasing teamwork between Goverrnment and
industry and among Government agencies., That was the secret of oil's
success in the last war.

To further the continuance of such teemwork in oil, the President
on May 3, 1946, requested the Secretary of the Interior to establish
within the Interior Department an orgenization which would "assure co-
ordination in peacetime of the Federal Government's many interests in
petroleum and petroleum products and associated hydrocarbons.” Responding
to this request, the Secretary of the Interior established the 0Oil end
Gas Division, whose functions are to assist in the execution of the
President's instructions, to serve as a central clearing house for
statistics, technical data, and other information relating to oil and
gas, to keep currently informed as to the adequacy and availability of
petroleum and its products to meet the current and future needs of the
Naetion, and to make recommendations with respect to these matters and
other significant developments in the petrolsum field.

The President alsc suggested the establishment of an industry
organization to advise and consult on oil matiers. This organization
has been e¢stablished as the National Petroleum Council, congisting of
about 85 leaders in the oil and gas industries. This Councll, which
meets quarterly, will hold its third meeting in Washington next Tues-
day.

If the Oil and Gas Division works in coopsration and harmony with
the Armed Services, the other Government agenciles concerned with oil
and gas, and the industry through the Maticnal Petroleum Council - -
if it thus fulfills its intended function - - we shall not again be
caught without adequate knowledge of the petroleum resources avallable
at home and abroad or of the means necessary to avail oursgelves of
them in an emergency.

I have enjoyed this opportunity of talking briefly with you,
not ag briefly as you could have wished although I feel that I have
but touched the surface of the subject. If you have any questions
which may clear up any points or fill in the gaps, I shall do my very
best to answer them. Thank you very much for your courteous attention.

(21 Jan. 1947 - - - 350)L
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