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DR, ASHTON: Good moraing, gentlemen. By this time in the coursse,
you have come to realize, no doubt, that ensrgy resources are ameng the
most potential factors that any nation has in economic mobiliization or
.economic warfare., Amons thcse energy resources, of courss fucls are
probably the most significant. Wo are very fortunate this norning in
having with us & man who has spent his entire life in the annlysis and
devolopment of fucls,

You have nll seen Dr, Fieldner's biography. I will nob =0 into
~ny detnils but will simply mention, for your remembrance, the fact that
he is n mon of wide experionce ns an engineer, . na edueator, and an
sdministrator. -

It is with & groat deal of plensurc, thercfors, thrt we 1n*“oduce

to you this merning ond welcome ngrnin to tho College Dr, Arro G. Ficldner,

Chicf of the Fuels rnd Zxplosives Division of the Burcow of iilncs.

DR. PIELIER: Mr. Chnirman, Gontlomeny The subjoct of fucles is
an vxtr melv interosting once and one that is very important. ho general
public roslizes this fact in the curront shortnge of fucls., & Zow yoars
ago when some of us oxpressod concorn about futuro supplies of some of
our minoral fucls, cspecinlly the high-valuc ligquid fucls such as gaso-
lino, we werc zrooted with cousideredlo skepticism by thosc whe thought
wo would nlwoys hove cnough 0il ond snsoline for all posgsiblc nococds. s
o matter of fact, we thought we wounld hnve cnough for our lifetime nnd
verhops for tho neoxt gonorntion. Wo assumed that ths tromondous demond
of the luto war would fall off nfter tho war was ovor. Wo entered the
war with n eapacity for yproducing petroleoum of aoboutd five million barrels
oo deys Wo were producing only four million borrels, but it wos not
difficult to exprnd our produetion to meet tho nceds. After the war it
wng thousat thrt tho demend would drop bdock to obout four ond a half
million banrrcls n day. 3But the public thought othorwisc., after tho
wor, there wore gront incrorscs In tho number of trucks, bused, far
tractors, ~nd r~irplanes, and thosc increascs ndled up to n deomnnd for
gagoline thnt cxeccdod 211 oxpectntionsg, There nlso wns on ucprecoedonted
ineronse in demond for houss-neoting oil, 3ut the menns for oxprrding
the oll irdustry wore not ove il\blc; for cxemplc, tho lorgs quantities of
steel reguired for drlllzgg noroe wells, for buildineg more refincries, ond
for transnortation by tonkors, pipe lincs, and transports, As o resvlt,
tho demnnd for oil becrme grontor thrn the quantity thot could be
sup-licdes It will trke time for production to cotch wp with demond,




My subjceet today <oos mot donl so wueh with our lmmediate fuol
nesds o8 1t docs with our totnl fucl reserves and the roscerves of the
United States in comporison with thoge of othor countries of the world,
Incluced ore coal, lignite, oil shale, vpetrolown, and natural gos, Thoso
comprise owr minersnl fucls.

Couversion of $0lid to Liguil or Giseous Fucls

Boel of thesc fuels hns its preferred use, but thwre are chemical
mcethods for trinsToruing oue Lorn of fuel into srother, If wo were short
of grs, for ingtrmce, wo could make gre from conl nnd from oil, - As o
nottor of fact, grses are so onde i 1nuustry on. have boon for yenss
by the enrbonization oi conl rud the gasification of coke by the M"waior
gos proccsss  Werier gons igs enricked with oil (o process of en wrburetion)
to brizgs the sas up to the desirved Lonting value, We also con moke solid
fuel brigucte from 2il by certein erncking procscscs which produce o coke
or corbon residmwr. Potroleun coke enn te usced for fael the sohe o8
conl colig. Thet ks bBoosun doune for meny yenrs in refinury towns llkc
Whitirg, Inliann. Suck solid fuel fron potroleunm is a typrofuct and
ordainnrily 1t is not econonicnlly dcsirnble to wrke solild fuels fro
petrolemn, Or tho othar hopd, it is practical ard desirpble to rwko 1iquid
erd pascous fucle from eonl, and they will be so nede in the relatively
neey future to supplemcnt declining supplics of petroloum,

Zeserivtlion of tho Verieus Hemics of Conl

I will shéw yom o chni't llustr*tirv the rolative re serves of tho
Jiffcrﬂvt Irinfs of FTuel, Before I do that, I swll describe thoe difforent
kinds of conl becmuse in this chert cur rescrves of coal ore given walter
Aifferent v"”ieti cs, Thesc vrrietios nro gradced nccording o the rork
of sach kind of conl in the poologicel- scnle of dovolopmont.

Brown Gorl

Conl has its origin in duricd ~nd metruorphasced vegotable untter
cowrlanted in nost goelogicel ges. Proliminary to the dcvelopricnt of

Voal iz tho formnotion of a puat swomp. When pent is Turied under
sedincuts o o relrtively shnllow deptl withous teing subjectcd to gront
seological pressure, it is treasforuoed to ‘rawn coels Thint is ths Tirst
stage in coni foruabions It is ax uzconsolilcoted anterinl. Brown cool
fregquently is found in beds 30, 40 or B0 Feet thick, Duricd wnder earsh
30 to 60 or B8O fect in thaiclmicss. Sueh al T

ilow bVAﬁ rre minch LY CDOLis

cut mothodses After the earth hns been ronoved, tho brown cool is

scooped wp Dy scrooper coaveysrs.e Lhat is doue o n lor cole in

central Geormany. 2rcown cool ig the lowest ronk of coil. It 1s aboud

50 percent nolsture as nined and, thercfore, hras o low henting vnlue, lczs
than. hall that of our seod bitwiainous coanl, Browvn coal is nmined by

2




w.derpround izthods vhon $he overlying cover is tco thick for cconomiend
strip nining,

Li—ite

———

If o opeat boo 1s duried dcoper, if rocls form above 1t, aud if 1t
is subjocted to pressarc, then it is consolidatoed ints n solid nnss
ainilar to hituminous coel, Such cunsoliintod brovm cosl enlled 1ignits
ig the scecond renic of eonl formation. Lignite is fouwnd in nny parts of
the world ond cecurs extensively in the United Stntes ~nd Connldme It is
charcctorized by having ohout 30 to 40 percont nolsture as mirol, altlough
it appenrs dry. Its hooting voluc 1s about half thnt of Ponnsylvanis
or Wost Virsinic ditunirnous cosnl, that is, from 6,000 tc 7,500 B.t.1.'3
por pound. It docs not store woll nor can it be transwortol over long
listances, Tao neisturc eveporntes whon 1t is cxposed to the weother,
crusing the lignite to break Zown ~ud slacic irto sinll piseos. It rust
e stored in tizht silos or othior conditions which wiil orevoent or
rotard tho cveporntion of the moisture,

Subbitwiinous Conl

The noxt stage of coal formation is collsd suvlitusinous coal,
Svbrituninons corl ig betwaen the ligmitic ~nd the Tituninous r-nksg of
coel, Like lignite, it contnins consideratle noisture but not so nmch
ns lignite, The usurl ronge of noisture content is 18 to 28 porcoct
moisture as ained, It sppears Iry. Sublhituninous conl nlso woothlers
end slogiws on exposure to the ntmosphore, The nolsturce concs off loss

crapldly thon it doos from lignites It can Lo shippel soucwant loager
tistonces thon lignite, ond it can e stored if Jone with eore to rotard
evaporation of noisturc, It has a Doating veluo 2F shout two-tiiirds that
of good bitwiinous conl, il.c., about 7,500 to 11,700 E.t.ut’s'ns uiinod,
It docs not colkoe when honted end ncither ligrite nor suphitumisous coal
can te ugsed for mnizing cokCa

Z2ituninous Ccal

The noxt hishor stase in rrni is Tituminous coal, Bituminous coal
comprises 80 percont of owr econl reserves, It is cur ordinnry soft coonl.
It does not slack when exposcd to she wenthor, The noisture content is
lowe» than thwot of subbitunminous coczl ~nl licnite, anl ranzes fron dwe
gercont to nbout 15 percont s wincd, The hoenting velue is 2icher ond
ifi lew-nsh cools rrnges fron aboutb 12,000 to 14,000 B.tene's. OF course,
Tituninous coel with o hiskh ash content hos a propordloncily lowew
heating voluc,

Most bitumineous conls, whon honted in o closcl vessel, ~ive off gos,

lizht cils and tar, ~nd lcave tehind o coheront cellulad rrss mown o




coko, Ccoke is wory inportont in our industricl and voer econdiy Tecousd
it is rccussary for unkirg pis iren in the Tlast furnsce, Hot all the

cerds tant coke are suitrtle for nnlking mutellurgicnl cckes The coke
fren werldy c*k*r: cJ~7 is lvt strong enrough te withstond thoe ~ttritvion

get] s
thet srices place while Cown the Llast furroco ~nd rubBing roninst
the iron ore and limest ls0, SO0 conls ur:tulh to¢ mmach =~sh or too
much sulfur. High suliu; content is undesirntlc Toceouse the sulfur gets
intc the iron ond lowers its quelitye. High nsh content increnscs produc—
tion costs becousc it rosultes in o lnrzer slag voluwic to te armdled in tho
hlagt furrnce. Tuerofore, in comsidering »ur veserves of coking conl, we
ore porticnicr rly concerncd with thosco that are of good cnoush guallty to
use for the proﬂuction ol tlogt=~furarce colki.

Bituninous cocls ore dividcd Inte highe, modium—, nnd low volatile
conlss Theo high-volatile cocalsg hove ochoub 30 1o 40 porcent volotile
mttor,  (Velntile antter comsists of the ~nseocus ond liguid netber that
is given off when the corl is Zeatod in o cloged vessel.,) The Dedivne-
volatils conls contain fron ohout- 22 to 30 mercount volntile mnttory an
tho lowwvolrtile “ituminous coals contnin from aibout 14 to 22 porcent
vointile matter.

Tho low=vclntile hituninons coale ~ro the most voluchle conls that

we have in tils country. 3ccouse of tholr low sercentone of volatile

matter, thv“ produce very littlo smole -.md arc called sciisrmokolosse ds
a rosult, t “y arc in demend for }cuﬂo~dcntiﬂg PUrposcs and ag industrin
fuel in c*t ¢g thot hovo soumcvhat ostic smoke=nhatonert ordinances.
Also, the lowevolntile coals h“Vu very favoranls coitins pronertics. Tacy
are not uscl os cclting conls heasclves, Dut when 2lends of 20 or 30
percont of lvq—volhtlla ccals 31 70 or 80 Iﬂ”ccﬂL 237 hisn-volatilc cools
are ueed, o Ulnet-furracc coke is o*tﬂino which ig strorny ond resistont
to abrosion, kost of tho motollurcicel colze neds i tie Un ucd Stotes is
produced from Llonds of 7 to €0 porcent of high—-volntile hituninous coal
~and Z2C to 380 porcoat of ldw—vul“u;lﬁ Titwilzous conls. Thore 1s o conflic
of denand for the lowevolesile Situninous conls riising from thosc usos,
‘rom the point of view of ilitary sccuritv it wis nocossory during the
war %0 give pricrity to sho usce of low-vel:tilc bituninous corls for
n,li 3 ”Lt“‘lurxlchl coltc, CDLC wes very is gurt' 1% in nadntaining the

guire CL rroduaction of steg
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The roserves of low-volntilc Bituminons conl arc rolatively smallee
only 242 porcent of the totel coal roservos, Tho prineipsl roserves aro
Tourd in the Pocohontes rad Wow RAiver ficlls of West Virginies ond in

centrel Pcnnsylv“hlm. Sunll regerves oceirr in Arimongas nnd Olilahona,

When low in osh, low-velntile Ditunminous cool has o very hic
voluo=-14,000 B, teve's thc hichost b ut e V°luc por pound of o
sels :

&
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dnthrocitic Coal

~

After wo pass tho low=valatile cools, wo come to tho hijshest
Tring oroups from s goologierl poirt of view, tho viirreltic conls.
Thuse arc comprised of soiiln “thrn01tu, true cnthracite, ond nopa~
ontrracito, For nll wroctical purposcs, this gorouww nay e referrci to
os anthraeite, and principally Peonsylvenis snthracita.

Anthracite nns fron two to cight porcont volntile mmatter. It . Turns
without smolze, It is hrrd ond resistant to abrasion and nrkes nan oxcel-
lent Jonestie fuel, if the ssh'is wot éxcessively nih, "mfortusatoely,
catoracite froguently is associated with nore ash-¢0:n1ng natoricl [ than
ig frund in rony situninous conls, ‘ L

Senianthracito is o treaositionnl corl tetweon low-volatile 2ituninous
canl end nn hr"01tc. It nny —voduce just a troce of smoke on igniticn,
and lgstu“ﬁ af burglds with o Dluo flone, o does cnthrocitse, it stords
xit“ n lumxnyﬁs flouce It coutains about 8 to 14 porcont volatlle nntter,
Such ceals‘are’fdund in Virginia, Ponnsylvenin, tna Arlinnsas.

. .
.

. Tu~le 1 'shows tho cl,.sificntiu“ of Anerican coals by rank, .;/‘

The Hotional Fucel HAsserves

——— - e et

. JIn Aiscussing our reserves, I shnll refor to- four Troaad c¢loissos:  the
dnthrecitic conls, the Titunincus conls, the buuultudldoup conls, onld the
lignttic .corls,. ‘ : '

Figdre 1 is o graziicsl prescatntion of the noational fuel rescrves

as cf 1 Jonuenry 1946 The vorious nincral fucls, solid, liguid and gneoous,
wore coloulrtod to the equivalont tons <f 13,000 B, tew. canls ” Thot is,
Enowing the heating volues of oll, s, cnd the vorious ranks of conl,

calenlations were mnde on the basis of thoir equivalonts fo 15,000 Betets
conl, which roprescuts the average of sur bHitumincus ceclé in néating
velus., Choreforc, the aroerg on the sraph nrs directly comparsble, Tho
srazh 1s plotted so fthoat each wne of the sanll sgquares represcnts two
billion tcns of 15,000 B.teu. conl,

o

Gosolorically Inforrod nnd Zocovoershle Caonl Reservoes

Qur total coal vescrves in torns of actunl tomnrse have toen estinatod
by thg Tederal Geologrical Survey {these oro soologzicelly inforrod estimntos
and by 10 2ons proved roserves) ob cuout 3.2 trillion btons, When thoet
amountt 1s calevlnted $o an bO“lVQN“St of 18,000 D.t,0. conl, it cones cown

l?'—-n.

1/ Tieliner, Ae Co, Sclviz, We 4, ool Frodoric, VW, H., Classificniion
Chort of Typienl Coanls of thoe Unitod Stntes: Inreru of Miucs Rept,
of Investinations S2U6R, 1933, pp. d-4.
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Fixod czrbon,

Teble -L.~—Clzssification of ccmls by ronk
V.. = Volatilc mattor

Beteus = British thormel units,.

Limits of fixeud earbon on B.t.u.,

Group mincrel-mottor-frec basis

Roguisite physical
proncriiss

3

Biturinous2/ = 3.

Iil.

Subbituminous - 2.

g
1,

Iv. Za

T » 3 - "
Lignitic.c.aa’

oL T b T CibCeanannnnsssssses DIy #a Oy, 38 pureunt or morc
: " (dry V, ¥., 2 percent or less
Dry F, ., 92 porcent or morc =ad
icss thrn 96 percant {dry V. M.,
& poresnt or less and more than
2 percent). :
SCMLANEhT CitCesssessssasesesse Ury Fy Coy 86 porcent or more and
1css then 92 prurcent (dry V. X,
14 pereent or less ond more than
'8 porcent)
ibry ¥, C,, 78 percent or morc and
less than 86 percent (dry Ve M,
22 percont or loss and more then
AL pcrc¢nt).
conl Sy ¥,C,, 69 paercont or more aond
Aces than 78 percoent (dry Y.k,
131 pereunt or icss and mors thmn
22 percont ).
coz) 'Dry F, C., less than 69 percent

£oamde LaE .
Anuhrﬁcluﬁnc--p--o-.'-ototuna'-

Tow-volatile bituminous conl
bltuwainous

Hediuwm=-voirtilo

High-volatile A bituminous

. L (dry Ved., morc than 31 pereont )

, end moist3/ Batau.,s/ 14,000 or
Iore,
liligh-vol.tils B bituminous
+ less thonk/ 1k, 000,
coaliffoist Z.t.u., 11,000 or mors snd
less thand/ 13,000,
st B.teu., 11,000 or more end
o : 288 thand/ 13,000,
0 Lavevoessssa Moist Betous, 9,500 or more and
‘ 'less thang/ 11,00C. .
COlesaneoennss Moist S,8.u., 8,300 or pore nnd
, lcss thang/ §,500.
Lignite........................iKoist B.teu., loss than 8,300.
DTGWN COALeesesranaessesasnssss Hoist Bibau., luss than 8,300,

<

High-volatilce U bituminous

Subbituﬂlinou.s !1 00&1. e 0 b4 d 800 as ; ~i"1-‘:)

bt pe

Subbituminous B

Supbituminous G

Nonsgelomeratingl/

coclilioist3/ B.teu., 13,000 or more and

- #3thcr agglomorating

or neonweatherin
?Both wonthering and
. nonngzlomerating

" Consolidated
: Unconsolidated
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If agglomsrating, clussify in low~volstile group of the bituminous class,.
Ponding the roport of the Subcommittos on Origin snd Composition und Methods of
analysis, it is rocogalmed thet thore mzy bo noncaking verictics in esch group
of the bituminous class, -

toist But.u, refors to conl containing its natural bed moisture but not includinz

visible wator on the surfmcc of the conl. .

Conls having 69 percent or more fixed crrbon on the ary, mineral-moticre-free tasis
shall be clmssificd according 4o ficd carbon, rezerdloss of Bot,u,

There are three varictics of conl in the high-volatils O bituminous cozl group,
nasely, vari-ty 1, agglomersting ~nd nonwoathering; varicty 2, agglomerating and
weatherding; varicly 3, nonzgglomerating snd nomwenthering, '

St TR I
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z 11lion tons. Thot totnl is sutdividsd as follows: The
lirmite, th weet Trik of conl, is cquivilont te 484% villion tons of
Tibumincus oor ho suduituwiincus conl esleulstss o ahout 800 billion
t')n“%s the highevclrtilo "*'»*'u incus conl, waiich inclnlos our coling conls,
1

to shout Z.8
[3]

¢ 05 T llllOP tons; the low-volcotile Titunmincous cocls, which arc very
vrlmpl ¢ ir weking mvtal*ur ie~l coke, 57 Lillion vous. This ~oowm
co#wr4‘\ aly oovery sanll v;irc corprred to the lorse squore of Titwrinous

conls It is our nest v'annlu conl rud valartrately It will be ome
haucted within o “anﬁrnl wonrs,  Tae ori-inel mothraclte resorve is 30
porcont exhrustod; 16 vilillon tons

ronniil,

Gooloeigts ove cstinntcd thnt thero is on
United Statas to »mrofuecs €2 millio arTe
aver to Z1 Lilliom tone of 15,000 Zat.u. oo

The metroloun rosorves, as of 1 Jonuery 1946, wore oquivalent to
76D Lillicn tons of coal and nntursl jes, S Wiliion tons.

Howaever, this Fisorce 1 is net o foir of ovr fucl re
tecouse the noturnl e ond the otrsleun oxrressed dIn ©
of wroved ~nd recoveratle 01l and ons, W ' whos arc revised
enisily Ty the Comnitice on Potrolew: dsscrves of the Anaricon Petroleun
Institute, ari o sinllar conaitioe of 560 ; 1sorsiiy

+f the Azeorican Gos xssociatisn. W ost *111"4 and
vrocuevion dntn from the various oo .)1;ics ngenclos.
Muceh rioro il andd ors reeorvcs w¢lL ¢ discoverod, i tirntcs
can S0 pade of st cf 0il snd grs in the ocortlh id tho
g o

N
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cartn hes not teon g 7ith well 2 yroluction Jota and
changos of pressuro availaols 496 labe the nmount of oil o
=68 in o ooasl,  On tho otbor hand, e0los ary ylot ouberons of corld
andl cny aveileblce Irill coves and, fron i wrol pocloyy of e reglon,
noke culeoulnbisns ne o the ﬂxrbsr of tons cecl in thnt rosicn. Tho
wog Lonc for the U, 8. Gch* enl Survey Uy e de Srmtell, vho virtuelly
dovoted hiig life to the stndy uf courl rusorvoe, His Ffirest cstinoto wos
swalighed ip 1912 nué Lis 'ﬁﬂt cetinnte ir 1936, The S“*V“V hng wnde
gome furthor revigicg and I have used oo torla ;1vuﬂ r Dr, Trather,
tie Dircctoer of thie Surveoy, nt the Syuth tic Liquil 7 ‘ls Eoarin, in 195,
Scne eorl nining ongdircers think *"t nn arg (oo o tlxi tic, ond there
ore indiensisng thet they ore on tzo Ne S0 we imet not plnee too

c
mch conflicnce on t;a,c sebinntos ~f ”COlLHfCTllV inferrid roscrves,
bR v oyl ot reeaverstle coel,  The hited
the chnirmnehin of John Hopes Fox
For the Tnited Stoatoes rs o whole tho nvsro.ss loss
cutb onmomthird: only two=t ‘s of tho roscrvos wero
% vehind in rillarse, su of t-e Teds aro 90
=~ nt sresent vy coste. . Currert lossos in medern
73, A mation-wide study
i=ure 1, Acos not allow

ln miring o
veeoavored, O
thin %0 Justily
ncs nay De ore or less then in 1¥
joet ahmdd e wnde, The chari, in T
.

- lossos,

necharnized r
cf this suhd

for the ndin

|_-’.(‘.




The o "2"1, in Fimure 2, slhows recovornllio B0 ercount
rCoCVerys - cav;ry wrs roduced from 85 1:crcc:'.‘o
probavly bolnm tiove roalistic 'u.d nn¥ .
trin senon tn' t ninyr have Loen includcd i the cou
of tho 5'1"11 squavres of Filure 2 rerreserts oo
twe ©illion tome of vescrvo,

irrecovarable
inntoe Inch
nstoal of

Tho ;rorh in Figure 1 reyresonts rosorves rs of 1 Jeowrry 19463
Firure 2 ranresents resceves as of 1 Jonuary 1847, With ;c:.s:; et b0 con
the rocovernble veluos of Firure 2 ~oo onc-hnlf of theo vnlucs iven in
Fimvre 1, The il and s roserves In hoth fiswes renresont recovoralloe
vnluos.

Tre petrolown sreoh din Fisure 2 represents proved voserves of 21
Uillion Mar-cis of crude vetroleun, the ecauivolont of L8 Billion tons

of corl,

Proved sotursl ~es rescrves Increars oy 185 trillion en,it, on
1 Jennnry 1945, to 16C Srillien cue Tt Jeavnry 1937, In terns of
13,000 2steue conl, the increase wes from D02 %0 0.2 Lillisr tons,

©

itwte 97,5 porcont ol the
Zowover, we sast keep in
';:-e t."v lorpes, It is
nscd oo o oenloi & Zors n;:o. Jle!
Jst way to g sonehly uo;.',:,‘uc‘a TUBL s Lo cwdact o corce~
r11 .31:" P A oo S o ro:ions wiere thore rro no unincs.  Tac "fanttﬁﬁt lock
of datn on t:'.iﬂ’«:;ccss aad area o conl Dods is in the Western Btntes, It
is »x (Nle t-“ t cur proscat oon 1 regorve ostizetces will o rovised dovne
wn‘d. o8 mors exyloratory deba beosne aveiloBle, Tne potralewn and antural
mos ostinntos aro "‘nsci l1* sved oy 8

lown ~nd ww.bural qos rescrve m_].J. v
corl roscrves will probeily bf) deercasel,

naticnrl

i A thnt tli.

.1‘,

3
rac vornsls :'c;"‘
Torrcd cabinat

-

2natio of fgscrves be Arvromineso 1956 Froducihion

ion is interzstirs Tcoonae
of serPves. Ooluwam 7 oof
Teb st $hie naslig of an rssumod

nracd sroduction o The prescutly nroved
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lable 2Z2.--ZSLIMALE0 LECOVErabic HINSTa.l—fUsl NesServes
of the United Statesl/

Feserve Assumed  Houivalent 3iliions of Net Tons,

Deseription 1 Jan., Annual Bituminous Coal, 13,000 B.t,u.  Heserve
' 1947 Produc~ _p3r’ Ibs Calorific Value 2/ . Divideg by
tion Res~rve Parcent of Assumed Annual
‘ 1 Jan.  Total Fuel " Annual  Production
1547 dcssrves Productian
1 2 3 Yk 5 & 7
R | anthracite, billions of
%7 : L0 TON5 tieesvesneca. 7e3 0,050 743 : Jeb - .0.059 izl
3§¢§ sow=volatile bituminous S :
'353 coal., biliions of net R B _
S;"-'l‘l» 30!‘13 LA B BN LI BN O R 26' . 0.115 - 28 2.1 0.12‘[, 226
s High=-volstile bituminous :
o cozl, billions of nut R : ,
tons:i//ctillt.lll.lhll.- 675 O'f‘-}b—? 701 ) ' . 53!5 O'A85 l‘L‘i}
Subbituminous coal, bile o — ‘ .
1ions of not tOnS.eee., 409 0.C14 299 22.8 0.010 -
Lignits, billicns of net oo ‘ ]
tons.ll'llo.l.!lll!...‘ L].?O 0.00I‘J— N 2.-‘-'.2 ° 18.5 OI002 -
TCT;L, 21l ranks of o o S : o
al, oiili f .o . 7
net Zonse.roneaot,. 1587.5 0,660 1277 9T 0,580 1878
Petroleum, biliions ] -
Of bbl.&’/...l'c.l,. (AN X J . 20'9 1'73 ,+'82 O'A 0.399 J_201 i s
011 from oil shals . o o . o ) v
biilions of bbl, sa.. 52 L3 Az 1.6 500039 . 53 o
Natural gas trillions _ , R T b
of cu. ft.h/ | 160 el 8,250 0.5 C.157 o392 $:
TOTAL, 2ll fucls.... _ 1309 : S L3 /1059

L/ fecoverabic coal rescrves are one-half of the conl Toserves Sotimmied oy the U, S5, Geological
Survey and given by W. E. Wrather, Diroctor, at Synthetic Liquid Fucls Hearing in 1943 and

-



~eorrected for production to 1 Jan. 1647. Minimua thickmess of buds includod in the Guologieal
Survey cstimate is 14 inches for bituminous and anthrseitic cozls, 2 ft, for subbltuminous cosl
and 3 ft. for 1iznitsz., Beds arc includ.d to a depth of 3,000 fo. bolow the surfaco.

Heating valucs uscd in conversion; anthracite, 12,700 Byt.u. por ib,; low-volatile bituminous
coal, 14,000 B.t.u. per lb.; high-volatile bituminous coal, 13,500 Biteu. per 1bag subbituminous
coal, 7,500 B.t.u. por 1b.; lignite, 5,700 Bit.u. por 1b.; crude potroleu, 6,000,000 B,t,u. per tol.;
natural gas, 1,000 B.t.u. por cu. ft. :

Includes some medium-velatile cozl.

Proved rosorves onlys

Not included in thu totai. , i

hesuming that one-half ton 13,000 B.t.u. conl is reguired to preduce ons bbi. cil and that ong-
fifteonth ton 13,000 B.teu. coal is reguired to produce 1,000 cu. It. of 1,000 Betou. gos, then
to supply & currcnt annual nroduction of 1,72 biliien bbl. cruds petrelcum and 4.1 trillion cu,

E

Rk

. pubural gas will eeguire tho conversion rospoctivedy of 265, and 273 million tons or o total £,
of 1,13 millions tons of 13,000 L.t.u. bitnainous coal. _ gt
. : - S0y

" . I El

This amount 2dd-d to the 680 millicn tons of coal now produced pzr yoar would raise tho total £
. . . - . IS . . _ . SR
procduction of euulvalont 13,000 B.b.u., coal roguirsd per year te produce all of tho current =
. N N - N PR - . . N . [
consumption of gescous, lisuid and s0lid fucls from 580 to 1,817 million tons per Joar--ncarly L

3 +imes the prosent production. =E
: 482 + 21,2 T 4,15 '
- 0.399 ¥ 0.157 - 5746
in round numbers, 58 years is the 1ife of 0il, oil shale, and natural gas reserves 08
sourcos of thoe assumed ammusl producticn of oll and aos, ziven in the tablou.

In these 58 yoars the tobtnl cool production et the ssswiaed ennusl rate of 0,680 billion « a0
tons of wquivelont 13,000 Z,5.u. cond would bu 58 x 0.680 = 28,44 biliifon tons, thus ruducing
the conl reserves to 1277 - 39 - 1238 billion tons.
lfzﬁ-.'-\,un _,/al ) 9 a n . - - r
238 + 1.818 = vol, inc yoars llic ol coal rosurves os cxelusive sourcs of conl, oll end
ges wftor provod putroloum oil shale and natursl gas rcserves are crhausted,.

681 % 58 = 739 yuars total life cxpretancy of =il fuel roserves at 1546 rate of production
£ ~
Loa ks

of conl; oil nnd naturzl gas, the oil ond gns Yo bs mede from cal, following exqhaution of
resently proved rescrvis.



nar T —

for 1,C00 ycors and pro b”bly for 2,000 yoars. Howewer, inereasing doubt

as to the 1“rcentnne of mincble coeld that will e found to oxist on
furthbr ox;leration hns 1@& me o reducce the former cstinato. It nlso
must Le kepnt in mind thot the couswmtlon of 2il, gas, and other fucls

will incrensc. 4 rote of incroose snch ns hos trkon place in the rast
15 wonrs coulil rodnco tnﬂ presontly known A"tiUAﬁl fuel to & few bundred
YOnrS, :

Increasines Cogh Fdllowinr Deoletion of Rickhor Resourcos

From n ractieal lent of wlow, tho hirhly productivo lz;e of r

2l reoserves 1s considerably less than the chaluted narizilg becauso
tne richer and more accossitle conl Gepusits rre deploted first, leaving
the voor qunality ond thin Teds for lator dcovelopiient, A nurber of the
finest cnal beds of the Appnlachian reoglen are aerrly cxausted, such as
the Blossburs and quhannﬁn of Pennsylvenir, the Sheron in northern
Cxin, tho Brazil block of Lnildﬂw, anid the Goeorses Oreck Big Vein of
Fnrylonia

The hirhersradeo coking coals of the fausus Pittshurs Ted; the lowe
velatile sonisnmokeless conls of West Virpinie; ond the high-ovade, lowe
ash and low—sulfur bitwiinous ccals of the dppalachian iesion crce fron
15 to X0 percent cxoausted. HMony of theso re101r1nl conls zre toconing

nore coetlv, lue to the ncceossity of operating on thinnor and Jdoeper
sooms nnd the neod for weshinsg plents for the rG”OV'l of drpuritios

present in the vosrer qualidy conl,

Zico, Ficldnor, and Trrom Wnrurizei this situntion in o popor

ontitled "Mie Conporvation of Coal Hug gourcos fron vhich the following
is quotolsl/ ' :

"The contral prov-len in conservetion of cocl roscurces 1s not

nbsolute oxhrustiosn in the remoto future but o relotivelr sorly ine
crzase in coet through lonlotin of $ho richdér rnd nore aéezssiblo
lov.nite, The sntaracito 4o seits of Powgrlvenie nrc 29 ;- reunt
oxiruate?, ~nl the anthrocite irdustey hns rlrendy entered the stase
of incrensins costs, In the Tituninsus £icids the life of certedn
cf the finest scams of the JApmnlachisns is limited to 30 to 100
years ot 1922 nroduction. DResort to thinnsr wr less ccesossible
veds, .f which ler.e rosorves are ovailedle, will irerchso the
difficultics of mining, ard wnder renlly dif ficult conditions the
1aher reguired ner ton iy “o_wouh*vﬂ or gnedrupleds  Avoidable
wostos in nindns T:ituaminous conl ronsce fI_'U'l & purcont to 30 pur-
cent of the sans Sow worked, the overosze “113f 19,< porcents In
an ordinary year the avoidable loss is l 36,000, 000 metric 'tons.

;f fice, Geoor-e 8,; Ficlinur, 4e Oe: ond Tryon, P, G.; Cwnscrvntion of
Conl Ressurces. rrag, Third World Power Couferonce, Washineston,
Ds Gy, 1935, wvol., VI, pne 671-724.
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"Prevention of these wastes is less a technical than an economic
and. institutional problem. In many cases recovery of pilleors may add
slightly %o the cost of production, and under level agricultursl londs
damage may result from surfice subsidence, A very small increcse in
tovel cost, however, would make possible a very lorge incre~se in
TECOVRryY, o o

"While wastes in mining have shown little sign of cbotement in
recent years, great progress has beea made in reducing wastes in
consumption through the ndvonce of fuel technologv, mprovement in
fuel uwtilization hos enhonced the inherent volue of the row fusl,”

. Distribution of Coal_i&sq;ves

"Trbhle B gives the distribution of the recovsrsdle conl reserves
cecording to rahk, . On the brsis of heating value, five-tenths of onc
percent of our conl reserves ig rnthrncite, Low-volntile, -bituminous
cenl comprises 2.5 porcont; high-velatile, bituminous conl 55 psrcents
subbituminous conl 23 percent; and lignite 19 nercont ol the-recovernble
conl reserves, Subbituminous conl ~nd lignitc constitute 42 norcent of
fhe corl rescrves, Theao ronks of conl sre little used ot present ond
only in the loeality wharco they oceur., Ther ore logicnl row meterinls
for fufure supplics of synthetle liguid fuale becnousc they enanot bo
transported long dlstrnccs in open enrs or stored without woenthering
and slocking,

Table 3 surmarizes the distribution of the cosl rescrves according
to roxk rnd canzrgy contont,

Table Ze--Geologically Inforred Hecoversble Reserves
of Varicus R-nks of Conl fomprisirg the Tot~l Corld
Roserves of tho Unitad Strntcs ng of 1 Jrnunry 1947.

Zescrves in ITguivaloent Tons
of 13,000 Z.taue Conl
Billions of Percoent of totnl

Yot Tons Recovernble
Aasorves

Anthrocitic Conl, .. veveecnasconssss 7e5 0.5
Low—Volatile Bituminous Conleveneses 28,0 2.5
High=-Volatile 2ituminous Conleesvses 701,.0 55
Subhitmﬂil’lﬁﬁs Coﬂlhgou e 4% & 9 o9 s e R B 29950 83
Lilgrliteunovo.-btcus----na.o..a;-o-o- ., 4‘2200 19

’I‘ot‘o.l‘.lll\l.l‘l...f.’...".‘. 1377.5 10().0
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Trom the stondopoint of regionnl distridution, the principel
rosorves are grouped irn the Enstern Province (®igure 3) consisting of
Pennsylvania, Ohio, Marylond, West Wirginia, Virginin, castcrn Xentucky,
Tennessee, ~nd Alnbrnmni the Interior Province, consisting of Illinois,
Indiana, wostern Xcontucky (comprising the eastern region of this
provines), and Iown, [lissouri, enstern Kensns, Oklahomn, and Arkansas
(comprising the Westorn region); nnd the northorn Grest Ploins, Gulf,
and Rocky Mountain Provinces, extending from Yorth Drkota rnd Moninna
throuzh Wyoming, Colorads, Utoh, nnd Now Mexico ~nd Including Tozng.

The recoverablc rosorves of these provinces sre summarized in Tablo 4,

Table 4,-- Rocovernble Conl Rescrves of Yarious Ronks
Distributed by Provinces

Billione of Hot Tons
Anthrnm  Bitu=  Subbibue -

citie minous minous
Provinces Conl Con Coal Limmite Totals
Eﬂ.stem--.-o.nocca-aon.o.o 7.4 ‘ 262-6 270-0
Interioi‘..-............... o L 254 ’ 254|1
Northern Grent Plains,
Rocky Mountnin, on
G—ulf..................,.. — _!.‘8_9_!_!._ _:_3_8__4-_ f_@?&z i@&
TotnlBesssannsvase TeS 596,7 384 489,7 1557.9

Only onewthird of the totnl tonnage of corl and lisnite resorves
occurs in the Enstern and Interior Provinces. Two-thirds is found in the
Greot Plains and Aocky Mountain Provincos. Howover, there is o gront
difference in ronk betwecn the sastern and western coals, Practicnlly
ell of the 3astern nnd Interior Province cenls, oxeept tho anthrrcitic
conls, are cnking ditumincus conls: ond the Appnlachion region esals are
strongly coking, . This region suppliocs most of the coking cenls used in
the United Statos, It also controing clmost rll the roscrves of low ond
nedium-volatile bituminsus conl that ig of high value for metnllurgical
and demestic use, On the other hand, 80 percent of the Great Plains nnd
Rocky Mountnin Province conls ars subbitumincus e¢+nls nnd lisnito, These
conls de not cnke on henting, As mined, lignite usunlly contains 28 to
45 percent and subbituminsus corl 15 to 28 percont moisture, On oxposure
to ~lr, the moisturec is given off ond the conl "slncks! into snmell piocos,
It is not stable nnd cennot be stored for any leagth of time cxcopt undor
water, in cnrefully covered piles, 7r in clcoeed bins whers rapid 1oss of
moisture camnuot tnle pleoce. '
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Lignite and subbituminous coals are uscd for industrinl nnd domcstic
fuel in the Dnkotae, Montana, Wyoming, Colorsda, ond westorn Yebroskas
However, the total narket is small because of the low density of popul a~
tion in thcse oress, nnd these low-ronk fuels connot be shipped very far
on sceount of their low-henting velue and their tendency to degrade in
size with accompanying pessibility of spontenesus ignition.

WM-gt of the situminous conl in tho Western Statos is freoc-burning ~nd
nonanizing, Heletively smerll deposits of conls suitnble for tac production
of 1metnllurgical coke ocecur in the Trinidad-Reton field of soutvhera
Celorsde and northorn New Mexico, the Sunnysido bods in the Cnstlegate
ficld of Utnh, snd in Pierce ond Kittitas Counties, Washington. Some of
the conls nre slightly cnling wut do not becono plastic ensuga to form
coke that is sufficiently strong for use im the irsn blast fuenace, In
genercl, anthrocite, and coking conle of metallurgieal grade cceur in
the Brstorn Frovinee, coking conls of lower grode ond lower bituminous
rank in the Interior Province, and a~nenking corls of lignitie, sub-
bituninous, ond bituninons renk in tho Grent Pleins and Rocky Mountain

ravinces.

Fioure 4 shows the conl rescrves by stntes. Thuse aro the
genlogicnlly indicnted reserves nnd ore twice the recoverable rosorves
shown in Figuroc 2 snd Table 2, The amount in cach stato, oxpressod in
cquivalent tons of 13,000-B.t.u. bituninous enal, is proporticnal o the
height of the crlwm crected in the state, Tho vhito spoce ropresenis
liznito, the verticsl crosshatching subbituninous conl, the inclined
crogsshotching bitwiinous esal, ond the sclid block ropresents anthracltes

The Peuansylvonia colwm is largsly bituninous conl with ¢ little
. enthrocite, AlL of the West Virginis cnelz are bituninocus, irncluding
low~w, medivm=, ond hizh-volntile bituminous conl, West Virglpis hos
the greatest roserves of the best grade and highest renlkk of bituminous
coal of any state in the Union, Zennsylvanin cotos next in line,
Iliin~ig has the zreatcest tonnage of bltuminous conl but it is infericr
in grade nnd ronk $o tho Appalachisn conls, The coals c¢f Illincis,
Iowa, lMigsouri, Konsas, western Kentucky, nnd Indiann are inferior t¢
the Appnlochizon corls for the production of metrllurgicel coks nnd are
but little used for this purpose, The Chis cinlas grade betwecon the
Illinois and West Virginia conls,

n tho Be.teu, bnsis, Wyiming has the largest rosorves, The Wyoning
colurin is the tAllest on tho anp, It roprosents 530 billirw tons of
subbituminous conl nnd 30 billion tons of bitunincous csal; Nortn Dokota
ig sceond with 600 pillion tens =¥ lignite; Colorads ig third with
213 pillion tons of bitwaincus conl and 104 billiss tcus of subbitunincus
corl; and Montana is fourth with 316 billion tons of lisnite, 53 billicon

ons of subbituminous coal, ~and 3 billion tons of bituminous conl, Theso
four stntes contain 51 percont sf the Nation's encrgy rescrves in the
form of ccal ~nd lighite,
15
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The lorge ligito reserves of the northern Great Pleins region
¢xtends from South Dakeoto through North Dokoio and castorn lontena
into Saskatchowan, Canada., The best coking canl weost of Cklaknn
oceurs in south central C~lorado neoar Trinidnd., This fiold coxtonds
intn northorn Now Moxice nenr Raton, This conl ficld supplics “the ccke
oveng of the Crlorado Fuel and Iron Cormpeny nt Pucble, Colernloc. A
consldcrrble resorve of low-rpnk but usnble coking conl has beon
dovelopoed rocertly by the Bureau of Hines corodrilling program in .
westorn Colorndo, This deposit will be impartont in supplying netollur-

gierl cral for tho new steel plants in Uteh an? Onlifornia. Theso plonts

have difficulty in securing 3 ol c*king conl. Thoir prosent supply is
fron the Sunnyside bed in Utnh,  This rosorve is limited and the coking
proportics of the coel arc poer.- It nokes coko, dbut it is the lowest
rand: coal that iscuscd in this cuuntry for neking coke. A zocd doal

of wﬂrk is boing done orn trying to impreve the qu?llty of the coko
from the . Utah ¢onl,

Illinsis has the fifth largest coal reserves, All of thc conl is
of bituninous rank and cokes to sono degroe., However, nuch of the coal
is go high in ash and sulxur that 1t is not congidored sultablo for the
production of motnllurgical ccke., With suiteblo washing, o foir portion
5f the Illinoig r~nd : 1icﬁntinont rogion conls con be used faor netnllurgi-
cal purposcs ogpocinlly if blended with high-grade crstern .eoels . from
castorn Kontucky and West Vlrsinla. ‘

unbers 6, 7, ~nd 8 in tha oscvnuznb scale of enal roscrves arc
West Virginie, Kentueky, nnd Ponnsvlv~ni“. West Virginia hns some of
the finest conl in-the esuntry, It is low-, nodiwe, ond high-volstile
bitunincus eoal. ALl of it cokes ~nd much of it is low in ash and
sulfur, The honting valuc is high. ZEnstorn Kontucky r~lsc hos vory
high-qunlidgy netallurgical ecoking eral, and jons-inking conl, Wostorn
Kontucky crhels arce AF Llow renk and orade, They arc hizh irn osh mad
sulfar end-arc sinilar to Illincis, Inwn nnd Miss~uri cenle, X Iarge
propoertion -of tho bost qunlity nand chonply ninod conls ~f Ponnsylvenia
hove beon soricusly deploted, Those arc sur principal stotes with
rcferonco to conl reserves. Productison is hi~host in tho eastorn:
states ond the Illinods region, The prentest preduction, including
amtnr‘cltc, eomes from Pennsylvania ot tho presont tine, West Virginia
is noxt and Illincis third,

The latost published revision of tho Gonlzgienl Survey's estinate

»f total coal rosorves ~f tho Unitcd Stotes (not including Ala skn) isg

given in Table 5, The totnl for.all ranks of conl is 3085.4 billions

of net tons, nnd this ~mount is cquivalent to 2,47%4,2 billions of nct

tons of 13,000 Bet.u, conl, The toiol inferred cool roscrves of
alesks oro cstinnted by the Geologienl Survey ot npproxiuortely 110
billion net tons of which 85 billisn nct foens consist L gubbitumincus
ceal ~nd lignite, Theso arc very opproximnte geslogierliy iuforrod

v
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Tablob5—uGc,1o‘icu1 Survey Estincte of Totol Conl Rescrves
f United Stotes, 1 Jonunky 1944, -
in'Billisns of Not Tonsl/

_ Sub— CEBauivoe
Oricr : : Bitu~  bitw- - lont

~of _ ©dnthre~ nircus niinous . Bitu~-
Acscrves ; ‘State Co cite ozl Corl Lignite ninnus

' : ' L Coal

Alnbrian ‘ 6645 69,0

Idnho ~and Oreoon Q.7 ‘1.8 : 20
Arkonses Ce2 1.3 R Ol 1.6

3 Colorndo Cul 212.6 104,0 297.0°
Georgin G,9 : - 1.0

5 Iliinois 197,2 20445
Indinne ’ 51.8 5348

Town 28,7 300"

. Zansas 29.6 T0.8

7 Kontucly 121.0 125.6

. Meryland e 560
KMichisan 1.9 2,0
Misscuri 8345 86,8

£ ontona 2.0 62,9 3156.5 211.0
Now Mexieo _ 18,8 - 1.2 - 21,0

Torth Carolian ' ‘ Col- : S o 2

2 ' Torth Dokotae . o . : 800,0 09,0
Ohiso o 91,7 : UE.2
Ok-lokone, 5447 56.8

8 Ponnsylvanio o 14,9 85,0 . 82s4
Scuth Deksta 1.0 045
Tenncssoe 25.2 26e2

Toxas 8,0 229 20,0

Utann 87.9 5,2 91.2
Virginia Ced 20.5 21l.8
Weshington 11l.2 SHA 50,0

6 West Virginin 110,56 : . 114,8
1 Yyoning 3Ce.&  B90.0 162,40
Tetnl 15,7 1330.,0  E18,2  938.,5 2474.2

Tot-l, all ranks CF C0nleearsnesasseeeeady 083,35 Billicn neot ton

ot —— ot maa

1/ Investigntion Jf Wrtarsl Kese arces, Hearinms tofore o Subeommitteo
of tho Cop dttee on Public Lanls, U. S. Sblwte, 80th Cougress,
I‘In,:\f 15, 16, (.4..'. 20 1-.-‘-’? PD; /JUZ—‘IQ
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estimotes based on inedegunte data, About 211l of Alnska 's conl
producticn hos boen bituminous conl fron the Motanuska Valloy ncnr the
coast, and subtbituninous co~l from the Feonrng ficlds on the Alrska
Railroed abrut two-thirds oFf the dlstoncee fron the const $0 Fairboanks,
Approximately 165,000 not tous of biturin-sus coal ond 203,000 net tons
of subbitwiinous coal were produced in Alaske in 1946,

Yo antural gas roserves have been diaecvercd nnd potrolceuwn has been
developed ot only one plrce in Alaskn, the Kntella field nonr the 3oring
River conl field, where sceps first attrrnetel nttentiocn in 1898, This
field yielded about 150,000 barrels of <il bef~re sporationg were dis-
continuod in 1933. Geological indicatiors nre foverable for lnrgo ~1il
roserves in ncrthern Alaska, ~nd expleratory werk is in progroess.

Cn an orergy bosis, the recovernblo fuel rescorves ~f the United
Stdtes, excluding Alnske, consist of four-tonths of one percent crude.
petrolcun, fivewtouths of oue porcent natursl fas, 1.6 nercent oil fron
01l shole, and 97.5 percent cool and lignite,

Werld Fuel Reserves

Tow let us lock at ocur fuel rescrves ir coiprrissn with the resorves
of the rest of the world., The world rescrves of ¢onl, like curs, are
based primnrily on seologiceal estinntes. Taey ars not praoved reserves,
nor neesurcd reserves, nnr nianble roserves, but genlosienlly inferreod or
indicated rescrves. Our cocl rescrves ore =< poercent, less - -thon half,
of the conl reserves of the world., Our preoved 21l rescrve is 31 psrcent
of the worldls preved o1l resorves, e rproduced <1 percent of ‘the world
producticn of coal in 1946 and 63 pcreont ~f the crude petrolcun, Our
pereentaze f world c¢oal production was abrut the sale as our poreontage
of theo world ressrves »f coal; cur o1l resorves ~re ab-ut ono-thirl of the
world roserves, nnd we produced two-thirds :f tho world's production of
petroleur, We aro consuaning our ¢il rescrves nuch faster thnn the rest
5f the werld, and cur cil reserves hove boon much fero inteasively
prospoched. Prospeeting £or oil is Just teginning in the Hiddle East
and alrundy tholr reserves nre estinnted to be much grsater than surs.
Their weolls average ssa0 2,000 barrels o~ day, wheras ours nwvorage about
11 Tarrcls a day nlthiugh those in Veneszucla avorsge an~ut 250 horrels
a day. They arc just beginning to ponetrats ecne lush reserv-irsg of
211 in the Middlg East.

Table 7 shows the world .iinoral fuel reserves as f 1 Jonunry 1947,
Coal is cxprossed in natric tuns. 4 zetric ton is abiut ten percent moro
in weight than a short or net ton,
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Table &,-~Total Inferred Coal Reserves of Alasgka Zstimated
by U. S. Geological Survey as of January 1, 1944,in
Billions -of Fe% Tcns_/ o

Accessible Dby
present means
of transporta-

Within 40 miles  Remote from
¢l present means present men
of transports~ of transport

D
*

tion tion. Dces not tion
‘ : include precedln
Zegion column, ‘

- Bitupi- Subbitu~ Bitumi- Subbitu- Bitu= Sub-
nous  minous LOUs  pinous  minous bituw
coal coal and conl coal and coal minou

lignite lignite coal
and
: llsnit
. Arctic Ocean drainage .. e 22,0  40.0
Yuiton and Tuslkokwim
dreinage basing (ex—
clusive of arcos south
of the Tansna River
tributary to the
Alaska Railroad and 7
the Richardscn Highway) . Oad . o
3a Pacific Ocean drainage :
' ond Alaska Peninsula
* (includes area ex— : L .
cluded in 2)eessosas Q.5 2.4 2.82/ 22.0 - __e2
Tobalsy essssassan Qa5 2.4 2,8 22,4 22,0 60,2

Total bituminouvs conl, 24.3:

Anthrocite, 1.

Total, all ranks of cool, 110.3 billion net tons.

Subbituminous coal

ond ligrite, 86.0;

;fﬁ Investigation of Katural RssourCUQ. heari
the Committee on Public Lands,
15, and 20, 1947, pp: 234-5.

2/ Includes one biliion tons anthracite.

U, S. Senate,
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North Americe has 3,707 billion metric tons of coal: The United
states hos 2,885 billion motric tons; Cannda hng 818 billion metric
tons. South Amerien hrs only threo dillien metric toans of which two
"billion cre in Chile, ~nd abaut onc dillion motric tons in Peru, with
gmall amounts in othor countries, There arc ndditionnl minor coal
. .reBCrves but‘no vthor figuros arc avaiinblo,

. North-Americe hos o proved reserve of 21.9 billion barrels of oil:
The United States hos 20,9 billion barrols; Mexico has nine-tonths of o
billion barrels, South America has 8,3 billion bnrrels of oil, of which
7 billion barrels are in Venzueln, five tonths are in Colombia, oand the
rest scﬂttored.

The conl roscrves of Europe are estimatoed nt 882 billioh metrie toas,
of which Gormrny hns 342 billion, Grest Britoin 174 billion, ‘the USSR
(in Burope) 80 billion, Polond 96 billion, Czechoslovakia 19 Williow,
Belgium 11 billior, snd Frence © billiorn metric tons,

Europo hns 8,2 billion brrrels of crade oil, 7,6 tillion of ‘which
rre in USSE {including asia)., (We could not seprrote the figurce for
Buroporn Russiaz and Asintie Russis beenuso they do not give the fipurds
separntely for oil.) The rest is scattorods

In A“ln the corl roserve is 1, 458 billion metric tons; l,lSO‘Billion
metric tons are in USSR {in Asin). The figure for USSR is pased, on
Russin's own cetimate, It wns ziven dy the Bussinns nt the, Third World
Power Corforence hold in Woshington in 1935 snd was published in thoeo
prococdings, China (including Mrnchuria) has 250 billion,mptrlc_tpns.
There is somo question ns to the figurc for China, Thoro are somc lnrger
figures thnt are douwbtful, India, Bwnn, ~nd Malayn have 20 billion
metric tons, ~nd Jopan has 16 billion motric tons. The rest s seattereds

Asin has 28.5 pillion barrols of crude oil, 27.3 tillien cf wHich are
in the iiiddlc Brst (Snudi Arabia, Iren, Iraq, s~nd Kuwnit), nine-tenths of
a billion brrrcls nrc in the Netherlands East Indics and in the Foar Eust.

Theoro are 212 billion metric tcns of conl in Af?xC&1 206 bllllon
metriec tons of which are in the Union of South Africa. Africe. has ono-
tenth of = billion Ttorrsls of crude oil.

Australasia {4ustrnlin and Now Zealond ~nd Tasuonin) has 59 billion
metric tons of corl, of which 58 billion metric tons are 'in Aastralia,
No rescrves of crude ¢il arc cesbimated in Australesic.

Thot mrkes a world totnl of geologicnlly inferred conl réserﬁes of
6,318 billion mctzic tons. Tha world cll rescrve total is 67 billion
barrcls, ‘ .
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Takle 7,--World Fuels Reserves, 1 Jonuary 1947

o

Probable . Proved Prow

Conl . Crude 0411 netu
Country ' - Gy
billicns of porcent billione percent trill
. motric tons of totnl of barrels of tot-l _ of cu
North Ancriea 3,707 B3 21.9 . 33
Unitcd StnbCs eesss 1/2,888 a4 20.9 31 16
0nndn2/ saessssnnso 3/815 13
FOT=0:9: Ko X+ U _ W9
South Jnerics 3. 8:3 12
VeaoZUClleeesoscens — 7.0
Colwibificearvoresess —— -
ChilGeessesrarsnnes 2 N
Bureps 4/ge2 14 8.2 12
GO N e s cevevasnss 342 , —
Greot Britoitescees 174 R
Ue Se Se Re ss0vese 80 7e6
Polindessvscavennss 96 —_—
Czechoslovikinesvee 1e : —_—
Bolgiulesesernsnooe 11 —_—
Francg.......-...-. g ———
hsin ' 1,455 23 28eD &3
UO SQ SQ R’
(in Asia)esescecne 1,180 Scc Burapo
Chinn, llonchurin... . . 250 ‘
Indin, Burna,
Mnlnyteeneees s oo 20 —
r!.jp'f‘,,n............‘.. 16 JR———
FAngt Indics, )
FI‘,I‘_ECSt-.'o- [TEEEN, — 009 -
Iran, Iroag,
Lrnbin, Kiwniteese — 2745
ifrico | 2la 3 ePuN
Union of 8. 4frico. 206
Augtrolagin 52 1
AUStrnlicesssesccnns 88 S
World totodavesansrese 6,318 67,0

*%(5e0 next page for fostnotes) |




The United Stntes has 44 peorcent of the coal reserves nnd 31 pereent
)f the oil reserves. Jdsio hos 23 percent of the conl reserves rund 43
sereent of the oil reserves, Burope hos 14 percent of tho coal reserves
nd. 12 pereent of the oil rescrvoes {includirg Russin in Asian). South
umoricn has o negligible froction of one percent of the coal reserves and
.2 percent of tho oil rescrves,

World Fucls Production in 1946

Trdls 8 gives the 1946 production of mineral fucls. The United Sintes
roduction of coal in 1946 wos 539 million motric tors. United Sintos
roduction of crude potroloum in 1946 wns 1,733 million borrels, Uznitod
tntes production of artural gas in 1946 was 4,904 billion cubic ¥eot.

The world production of conl in 1916 was 1,312 million metric tons;
f petroleun, 2,750 million barrels. World production figures for nnture l
ns 2rs nod av 11“u1p¢ :

The nerceutnges of world prcduction for the United States arc ns. follows.
1 for conl, »2d 83 for petrcloum. South Anericr produccd two-tonths of onc
srcent of the conl nnd 17 poercent of the potreloun. Europe, 48 percent of
he conl rnd 8 porcent of the petrolows. The conl praduction .of Juropo -
neludes USS2 production in Asire The figure for Asie, witkout USSR in Asio,
§ ;46 poercent Tor conl ond 9.8 pereont for crude potrolown. . Afrien produced
wo pereent of the conl and throe-tenthe of one perceoat of the petroloum,
ustralic zid fow Zenland produced 1,7 poercont of the coal and no petroleums

Utilizntion of Coal for the Productlon of
Synthotic Tiguid and Gascous Fucls

It is cvident fron this review of thoe fuel rosoerves of the United States
1wt ample suppliss of coal nre available for the production of the nccessary
quirononts of gnscous nmnd liquid fucls whon vhe natural gos ond petrolceun
:50rvos rpproach oxhrustion nnd nced to be supplemiuted from .other sources,
wisfoetory fucl ganscs have boon nanufactured fron coal or from coke and
stroleoun for mony yearse Processes nud cquipment for this purposc hove been
311 doveloped ~nd the costs arc known, In rocont youors, in Gernnny in poare
.cular, processcs have been doveloped and put into comnegaisd operation for
1o monufeeture of liguid fuel from conl ond froa liznite, I% 1s quite
imgonmble therefore %o nsgws thot pleonty of peoscous ~nd liguid fucls will
» aveileble i tho future for ns nany ycars os conl uny boe aveilaeble for
nversion, The cost will be greater thnn the prescat cost of petroloun nnd

Includes 85% billion tons lignite nnd 742 billiocn tons subbituainnus coala
A roecnt Report of the Roynl Cormission on Copl of Connda, #1935, pe 11,
plaées the ninnblo cosl roscrves at 99 billion net toas of which 50 por-
cent is rocoverchble. ‘ - g
Incluics 573 billloq tons llgnltc and subbitwiinous conl,

Incluies 111 billion netric tons lignite nnd brow: coal,
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Corl Potrolonn .
Country nillions of wnercent " mnillions percent  billic
: ‘nmetric tons of total of barrels of totnl  of cu
Forth jacrica 1/568 4244 1,791 65.1 496
539 4 1,733 6360 - 4490

Tnited SPRtGS..-oot
Conodfessssssonaane
MGXiCO--..-----;.eo 1

.

'S R 4"

1.8 ;

South Americn 3 22 66 17.0 —
Venczuclose.anenses — — 389 14,1 e
ColwDitees-sessane — — 22 8 - —
Argentinn sesaveeee — R 21 8 —
Trinidad and '

BarbadoSeseesaanes - — 20 o7 ——
PerUssevescecnnnere PR . 13 5 —
ChilOse-eoensasssnss 2 o1 . - —
Brazil ssseseecesnse 1 1 — . —

Zurope 2/645 49,1 218 8.0 —
Gerinlyescsneretrve 114 8477 5 o2
Gront BritaiNe....s 179 13,6 o o .
Us B¢ Se R vannres 160 12.2 3/17 o2 _
FronCCesciesaesreenreo B0 3.8 U —
POlClnd---.'---oao.-'o 48 3.7 1 — —
Gzechogloveking,s o 34 2,6 — — —
BELlgiUe s cve i vnnnss 23 1.8 —_— —_— —

Asia . 60 =B 285 2,6 _
oD Maecasarsoonose 2B . L9 1 —
U, Sa Ss_Rc..-.-bu- " ) —— — —
India, Burna,

Melnytesesassesssne 30 2.3 3 ol —
Iran, Iraa,.

ATADifessarenserraen _ 256 9,3 —
China, Manchurice... " —— 1 - .
Eost Indios sessssse — J, 4 o1 o

Africa 28 2.0 2 a3 —
BEyDlacarecca roeren - g o3 -
Union of 8, ifrica.. 24 1.8 — _ L

Augtrolio ond -

New Zoolon i 4/22 L7 — .

Austrolitiescesesenns 20 1. —_— — —_—

World t0tr)lSe...seees 571,312 100,90 2,750 100,0 1, 9E

*  Sec following poage for foctnotes,.




natural gas, but future dovelopnents in the nere efficient utilizntion
of fucls should go far in offsetting tho cost of conversion, This is
the long~vicw picture. But how about the ncoar view? What will be the
effoet of the declining rate of discovory of now potroleun ficlds?

Trénd cf Pétrolcun 3ggorvesg in the United Stntes

Flgurc 5 shows that the trend of discovering ad’itional resorves of
petroleun in new ficlds has beon downwnrd since 1939. During the sane
period the annual production increased from 1.26 to 1.7 billion barrcls.
Whilo the presont proved roserves of 20,8 billion bearrols nre the laorgest
cever established, thcy ore only 12.5 porcent grecter thon the reserves of
1 Jonwary 1920, Thig approxiunto figuro lins heen anintained by the
upweard rovision of reservos of previously (iscoverced fiolds, Such
revisions ~re nnle up of cxtonsions of pools ns irore wells arc Irilled
snd Increased recovery obttained in 4Arilling and roefining dy the npplication
of improved technological nethods, In 1940, <00 nillion barrels were
discovered in new ficlds and 1,700 nillion barrcls were ~dded tc tho
proved reserves by the revision rnd oextension of old fieclds. The total
of 2,100 nillion barrels was 23 percent higher than the 1945 production
c¢f 1700 nillion barrels, Tho proved resorve is about 12 tines the current
rote of productions It is o serious question of whether this retio of
regerves to production can beo neintained without greatly incre~sced dige
covory oand production costs, Higher production costs ncon higher pricos
for gasoline rnd cther petroloun profucts, which in turn wiil lead to a
greater proporticn of comvorsion of crmdc poetroleun to the nora valuable

"products, such ns notor fucls nnd Aorcstic heating oils, and 1t would lend
to incronsing irportetion of foreign potroleunm fron South Ancrica nnd the
Pergian Gulf reglon, '

However, from the gtrndpoint of natlonal sceurity, ns well ng gound
Pusiness, it is not desirable to place too gront o dependence upon foreign
sources 2f notroleun, 3Rocont wartioe cxperience provsed that overscas!?

- supply of peirelews coull e scriously interrupted, oven from near-by

. .sources such ng South Arorica and aloag our own constnl routes fron Texas,
Therefore, 1% scoms cssontial that we devolop our doncstic sources of

- synthetic liquid fuels to tho point where they could be utilized in time
of energency ond where thoy would pleco a eziling on the price that cculd
be charged on foreign oil.

* Drto not yot available,

1/ Includes 5 million nctric tons of gubbituminous corl ond lignite.

2/ 1Includcs 97 to 122 nillion metric tons of lignite snd brown coal,

3/ Includcs asia,

4/ Includes 7 million motric tons of lismito and hrown cosal,

Q/ Countries not roported may rrnisc totnl to 1,380 million noebric tons,
Includes approxinatoly 125 nillion mctric tons of ligmite ond brown
conle
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Sources of Synthetic Ligquid Fucls

v

A drond survey of other sources of liquid fuels in the United States
indicates that potrolounm may be sugplenentod byt (1) Aleohols from the
fermentntion of vegotallc rattor; (2) conversion of natural gns by the
grs-synthosis process; (&) distillation of oil shrlo; {4) liquefaction of
coal or lignito Ly thoe highwpressurc hydrogoaction process, ond {B) cone=
vorsion of water gas froit ceoal or lignite by tho gns—synthesis proccss.
Any or all of thesc supnlamontery sources nay conc into use os potroloun
supplics declire to the point where these hizher-cost yathotlc products
Tecome cormercinlly cormetitive with nntursl petroleun products

Algokol,-—Alcohol has beon used sotisfactorily os o constituent in
blonded rotor fuels in meny foroign countrics.. Its present cost is greater
thon petrolcun gnsoline, The plnace which aleohol will toke in the - & 7
provision of futurce motor fuels will dopend largely on its cost in
cerparison with gospline from oil sholo, lignito, ~nd ccal.

Conversion of Noturel Go s,-wF%tural zng can be converted to earbon
monoxide and hydrogon, which arc the raw motoriasls required for the '
production of liquid hydrocarbons by tuc gos-syrthesis process.. JAn i
oroved procoss has hoon cveloged by Ancrican iadustry and a wlwat is
Yeing Built by Certhango Hydrocol, Inec., at Brownsville, Texas.  Tho
plant capacity per dey will de aapruxlratuly 7,000 barrols of gasoline
and Diesel oil ond the ovorenll cost of tho yrcuuc+s will bec competitive
with the cost of uotroloun vroducis. The natural gas will be obtained
fror: a noar-by fiold ot low cost,

A simllar cormereinl plant is to be iustalled in the Huzeton gos
ficld of southwestorn Konseos. With noturnl zos costiang not norce then 8
conts per 1,000 cu. ft., cngineers <¢f Amcrican netrolcun companics hovo
cstinatod tho cost of the geosolino produced at Figurcs rﬁrblrb frori 5
to 9 cents per galion, It is cvident that low-cost nrturnl ges in ficlds
remoto from markots will bo the first source of syuthetic fucls to cono
into cortercinl usc in the United States. ’

Operation of the comucrcinl plents in Eansas and Toxos should jive
relinble tochnienl ~nd ceost data for further devclopuent of nere notural-
g8 plonts, ond nlso for tho 1ougcr-ran*0 wrovlenn of utilizing coal or
lignite in the gns-syntheosis proccess.

While tho pr.vod roserves of natural zos ore scricwhat larzer then the
proved petrelow: reserves, in torng of weisht or honting velue, thoy nre
very much smaller. thon $hc solil-fusl roserves, and nuch of the natural
gas wili find o uore prafitadble ~utlet than its converaslon to liguid fucl
at the cipense of leging one-hnlf of its heating volue,
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0i1 shnle,-~The cil-shole deposits are estinnted ot 82 billien
korrcls of rocoverchle oil. This ancunt is sufflcient to supnly our
roquircricnts nt the 1915 rate of conswaption of 1.7 billion barrcls of
0il for about 5O years, or atout four tines os long ne our present proved
sctrolewn reserves. The grooter part of the sh~le reoserve is in westorn
Solorndo, southwestern Wyouming, ond castorrn Utah. The assoy volue of
theso sholes verics. froa 15 teo 50 gsellons of crude oil por ton of sholcs

Presont cstinntes of tho over—cll cost por borrcl of producing crudo
shale 0il in this country roage fron $2.00 to $2.50. 01l shnle nay prove
to bo an inpertant supplementrry swurce of liquild fuel in the Taited
Stotcs. It 1 rovoricl tast hes no comereinl usc ~t prosort. IS
utilization for the srosmetion of liquid fuels would be a sounl CORSCTVI-

Liguid Fucls from Cuole=~Liquid fucls nay bo obs ined from all ronks
of conl, from llgnitc to anthyrocite, Dy onc or nors af tqe following pro—
cozsos: (1) The cerhonizntion. of bituninous corl; (2) *hc hylrogen nevtion
¢f hnigh~volatile tit wninous eorl, subbituninous conl, lignito, »nd conl
trr, ond (3 liquid hydrocanrbons by catelytic synthosis fromsavnter gos
(enrbon nonoxide rnd hydrogen) by the Fischer-Trepsch rocess.

It scoms that the gas—synthesis (Figchor-Tropsck) rothsd is perhaps
the nost oromising method for Ascricen uso, althoush it Jdoos 228 give o

high«octanc arscling for avintion ugs, The orocoss is boing improved and
ultinntely ~o dovoloped to produce ovietion fuel., At prosont she

nyérogenntion nethed is best for high-cctnne sviation gnsclixe.

Tho sas—gynthesis yrocess can use as row notorial ~ny conl, coke,
lignite, antural ges, or athor carbennoedus nrbericl.  Tac corl or other
fucl is first coaverted with nid of stesnm 3o water zos, o wirture of
crrton nonoxife and nydirssens This mixturo of grscs is i the —roportion
of two volwios or onc volune of hylrogen to ore volume of carton monoxide
and, oftor suisable ;url-lcwtﬁ,n, 14 then mrssed osver n sollld cabtalyst
reintively low prossurecs {l to 10 atne y ond Lo merntures roncing fren
390 %o 500 T, Undor these conditions tho gnsos combine bo form oils and
WOKECS,.

Oylrogeanticn-nrocess 0il nro Rism in anphthencs ond arcontic hydro—
enrtons.  Tho gnsasling hos o nigh-octonc veluc (u to 92 octonc whon
treated with totroethyl leed) o suitatle for avintiosn snscliine, ros—
gynthegis-nrocoss ¢ils orc Coimo od lrrocly of Lrraffin hyirsceoritons wailch
have o low-cetanc valuc., Lt ern bo reforacd to sbout 70 ~ctnme ruwabor nnd
thus is suitrtle for moder gnscline, Howevor, this jprocoss aroduccs nn
oxcellent Diesel oil of Ligh cotane uunter.
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Most of the high-volatilé bituminous cerls, the subbitwninous conls,
ond the linites of the Unitod Btates-are suitable for the hydrogenation
process,  Anthracitic corls 4c not respornd %o hydrogenantivn, ond progrossive=
1y lower yiclids of liquid fusls ore sbtained, ~s tho velntile nntter of
the conl dcecronses to rmediunm-volotild and low=volatile ronk. The ash of
the coal should bte ns low as pessible, and proferadly wader four perccit,
Fzrtunntoly, this requircront con be met with nony éonls becouse only once
half of the total conl used gecs into the liguefiers., This consists of
the low=nsh portisn of the conl, which is separnted in » spocinl woshing
oroeoss,  The highor ash rencinder is burned uvnder the boilers for wroduction
of process stoum and power used in the plont, '

o .

Tron o conscrvotion point of viow, it is fortumate thrt Lowe— nnd
mediumwvolatbile bituninous conls are not sulitable for hydrogenetion, On
the bosis of emergy content, these cuals comprige only three péreent of
e t3tal zosl reserves. They nre noceded for the production of netellurgical
coko for the steol industry and for supplying sonisnckeless Lomestic fuol,
The lnrge reserves of nirh~oxyian, piorly cokiny conls of Chis, Indiana,
Westorn Fontueky, and Illinois, ~al those high-volntile hituninous conls
which arc hot cxeessively high iz aph or eulfur wost of the Mississippi
River nrc avoileble ~»rd potentinlly sultatle for the protucticn of liguid

faele Ly the hylrogonntion nrocoss,

The subhituninous coals of Wyoninm, Colerade, snd Montnnn and the
li~nitos of tho Dekotas, Hontnue, »nd Tox~s nre roendily ligueficd., Fron
he moing of wiew of wige vtilizati-n of minercl roscurces, these conls
constitute ~pproprinte row moterinls for syathetic liquid fuels. These
conls slack and brenk down into smoll pieces on cexposure to aire Therce
fyre they 1o ast stond transportation to any grent dilstance from the nlnes
ror can thoy wo stored safely for Llong periosds without sone procoutions thed
will retord this weothering process, Cunversion of thoeso cenls to liguids
would solve tho storoge and tronsportation problous. T Co

In the ossay work thus far conduetcd in the Burcow of Hincs Iaborntories,
liguesaction wroccods mest rondily in esals of nore rocent geclogicel ore
than earboniferous. Apsroxinntely sixetonths o o ton of hirshesTrie
Dituninsus conl is required for the production of one Lorrel of musline,
Progressively larger ansuats of conl arc reguired os tiw renls of the coal
lecreases, For subbitunluocus conl, the roguircient is O ninc-tenths of a
torns cnd for lignite 1.2 btons.. . : ' . ‘

Tho gos-synthesls or fischur-¥ropsch nroccss Lod o rmuch wider epnlicoa—
ticn to morc divers: raw motcrisls than docs the hylvo.onntion orccoss.
Alrost any carhanncoous mobtoricl can be roscted with steau to mroduce carbon
moroxide snd hydrogon, wvhich in tura are rorcted with snch other in their
conversion o liguid hylrocarbonse. Row matorials thet hove “oen used for

his purvosc irclude anthracite, 211 renks of bituminous conl, coke, lignite,
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corl gns, naturnl gns, chcreonl, wood, and other vogetolle matter. The
Germen lants hised coke from Hitunincus coal in the Ruhr district and
hrown—conl briguste or Lrown-conl char in central Germony.

In the Appelachian region, the necessrry synthesis grns con be
produced from the lower srades of anthrocite that do aot find a rondy
market at the rresent time, and from Ligh-~volatile Lituninous conls
unsuitahle for wetelluraical coko, L

The Interior Provincs on both sides of the Mississipnl River, with
its wvery largo reserve of voorly coking corls rnd its large mopulation,
is irn n favornblo position for the doveloprent of n synthotic-liquid-
fuel irdustry, However, the lorgest reserves of solid fuels that seenm to
have the nost promise for future conversion to liquid fuels are tho
Ligrnitic and subbituninous corls of the Dnkotas, Texas, nd westorn Greoat
Plaine States, Worth Dokota slone has ~ rossrve of 800 nillion tons of
liznite, and Wyordns hng 590 btillion tons of subbituninsus conl. Sonwe
of theso conls cccur in vory thick (20~ to 50~ft.) beds, and in one opcra—
tion in Wyoming o total thicluoss of 80 fect is nined in nn opon strip
wite OStrip nining under such conditions 1s inexpensive, It moy to
able to contributo cnouch saving in the cost of rew natericls to componsate
for the lower yiclds of liguids ~btoinable from these Low-ran: fuels,-
Transportation costs of the liquid prodvet to conters of conswaption is,
of course, a hepdicny for plants in these. ficlds. FHowever, this prodlen
will be no srostor thon it has beon in the develogmont of the ~reat
nideontinent potrolow: industry.

In coneclusion, the fuel reserves of the United Stntes, solid, liquid,
and goseous, mey e sunnerized as anowitin: to thie cnorsy equivalont of
2¢5 trillior tones of bituminous conl hnving n herting velue of 13,000
Bitous por pound,  Coal r~nd limmite coimrise 97,5 worcert »f this cnersy
rosorvey 55 rercent of this solid-fucl rescerve conststing of hish-volatilc
bituninous conl, 23 perceat subbituninous coal, 12 percent lignito, 2,5
Percent low-volabile bitunminous coal, and 0.5 percont anthracite, Tho
hishest—rank ord the hishest-r~rade coals, anourting to obout one-sixth
of our tetal tennnge of corl ~nd lirnite, occur in the Bastocrn ~nd
Anpalachion Steted, where industyry and populatisn are mere concontrotod,
Another onc—-glxth occurs in the Central States .on both sides of the
Mississinpi River, This conl is of lower raak, rad much of 3% is of
lowsr srede, bubt it is pll of hishevolntile bituninous rank, althonsh

“less stronly coling thon the erstern cucnls, Of the runainin: two-thirds
2 our solid-fucl reserves, 80 norcont consists of subbituninous conl ond
lignite in the Dokotrs, lnntnna, Wyoning, CGolorado, and Texes., A11 of
these fnels can he convertod by sultnble processes o wnscous and liguid
fuels. Sono are cporating commercinl processsue that heve teen used for
many yenrs 1n bhoe gas— nnd coke—nonufncturing infustrics, 'Thesc aro
applicelle to the coking coals of tho Bastern and Contral States,
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¥o processes are operuting coimnerclally in this country for the
production of fucl ~ases from the low—rrnk nconccking conls that predoninnte
in tho Westorn Statcs. However, such procossce hove boen developed and
were in commercial operation hofore and durins the war in Gerany. IS
ig probable thot theso nictheds con bo nmolificd for the .msification of
Arcricon lirpite nnd subbitunincus conl, and 1t is wossitlc alse thot neow
rethods may rogult from Anericon rescoarch now in progress in several
orraniznticons,

COLCNEL HORWOR: I rm sure Dr. Ficldner has covered the Siecld thoroushly,
Since 1t 1s gettin~ rnthor lote, woe will have timc for only two or throo
gquegtiong,

. QUZSTION: VUhnt is the approxinmsnto loss factor in converiing conl
into ligquid fucls?t )

DR, PIZLDUZER: JLbout six-tonths »f a bHon of bitunminous conl 1s
roguired to ninke o harrcl of oil, and the loss in heatins valuc in the
cenverslion is about 50 peoreonts Thet is what I have usod in iy calecula-
tions, That is why it is such a drnin on cur cozl reserve to neko oil or
~ns froun eonl, Waother one nnkes 211 or ras, ahoub half of the Botau,
volue of the coal is lost in the urocoss of conversion into the liquid
ar gascous profuct,

QUESTICH: I wunderstond that the currceas donnnd for erude oil isg
reushly a nililoa barrcls o doy in cieess of the presont Uniicd States
supnly. Assuining thot fi-urs is relptivoly corrcct, how imeh wonld it
cost and how lony; woull it toke to produce tho differontial synthotically?

DR, PIZLDRER: Ye have ostincted that it would teke ton yenrs to
degirm, btuild, and sot into proluction plants having an aqgeresnte copacity
of two nillion barrels of synthetic c¢il a day, It roquires ueny plonts
oud nueh conl, aleo sbout 16 nmillion tons of stocl crd a gront deal of
water. About 2C to 30 “arrcls of wntor, for cooling ~nd renction purposoes,
arc rcguired for cach borroe} of oil produced, Tho investrnont cost for
thego ploants has Loon estinotod as 9 Dillion dollars, Tac cost for a
sufficiont nwiber of plants to moke one million Tarrcls o doy would bo
helf as mmach Tut the tine to set thon in full proluction woulld be nlmost
the sane og for two million barrels a day conocity becouso tho dovelop—
nental weriod wordd be obout the sane in both cosos,

COLONEL HORITOR: Dr, Ficldner, I wont to themk vou for o very instruce
tive and intorestin~ lecture,

(24 Fohe 194B-~i50)8,
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