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11. Types of Data 
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(2) \be puD4 Nt ..-oWl' CODa. PI'CIIpOIe4 '" z. ...... 1.1 ... ..., ... z.~va\ol7 1c. wblob 
~h .. mowrtAl aperiMDU u6 a pnUat..." ..,In.Uu te.t. ,M" M.a OCID­

cbaote4. (3' tbe l-awU ...... WI' ooDOep\ "'1111 ,..,..... '" \be lIor~t.on ... rIJ 
lte.eu'Ob CID\v lD .sob a dmate4 ""U bee M.a 4r1UM u4 • nn't. n.14 \e.t. baa 
beID ,obe4ul". u4 (It, a ocaoept. ~r .~~oo41pplAt ..... will tNt la1t.1aW U.h 
,.... '" ID. J\&I't.Wr, Iu41a LMoNtori •• , 1D ~up'-.'.",Uoo wiU. l.III:. 1. 1 .... "Upt.-
101 tbe ... ~t. u4 ~o.Uoo ot_1D1~Uoo t..tObDlp. to tbe ~~.r 
ooot.rol of 10 ei~ ooal ..,lno.U08.ll UDi1er prhate 1Ddu\17 n.41 ... , t.bI r .... 
UUUt.h. S.ntoe acap.dJ baa Uo .. e4 tb. lon.t. 1JLdtu ooL pa1r..oat.1oa t.eobDo~ 
&ad M .. 0GDCtIaate4 te.te 10 ,... Upu. 4 .. 1te.13 

JIADDa I 

HADoa n, Pbue 1 

nann. II, Pbu. 2 

19'73-11t 

197' 

1976 

All' 
l~eoUoa 
... • etlda:! 

1.1 

1.9 

5.0 

au H.UIII 
Pro4uoU. YW • 
lit .otl., IW/.ot 

1.6 l26 

2.1 152 

8.6 180 

In realltJ. tbl. tru .. look ~ eM thLlte4 It.eta; at. aD 014 t.eobno1tv 1 •• Ull 1D 
aD "'11 .tep. 'Ita. ~.aidQl 11 a 4ltnNt. OBI, • .,.ua1.l7 eou14erU1 t.bI oat­
plrd\7 of OODduoU ... proo ..... lD U' lDaOQe.d~ 1& .lw....uc-a' ....... _"'" 
oootroll -.rq' ot tM 1IIportut. ,.,...W1'8 u4 *-... ftI"lablU" 1. \be n1e. It la 
_ppropZ'late, heN.,v, to at'-Pt. aD ..... .-at. ot lD tit. 40al ..,1".\100 .... OD 
UI. pI'OtP'II'~ apv1eDO., arA kDow11C1p to date. b ob,1'1OU .. of W. ,.... 11 to 
pre. eat. an 1M!'f'14ual plrl'PMU" .. to ..... t.bI .tat.e-ot-\be-v\ pn.IDtl7 .t.aD4I 
vtU1 reIJIOOt. to the potftDt.la1 M4 probleM ot lA I1tu ooal ... 1"_\100. 

'!be 4cppb ant. ""'00 behlad the intAl'let. 1D 11\ IIlw ooa1 pe1noaUOD h "' .... ftI\ 
ener.\ ot \bIf ooal .-..cNI'Oe' 10 t.bI thLlte4 Stat •• *1ob an 0VI'ID\l1 •• U-ted .t. 1. 9 
trlWoa t.ou ot wb10b 1.13 triWOD t.ODI 00CNI'8 at. UptU "we. 0 u4 3,000 n.n 
1M. lDt.e .... t. 1 ...... o..s _II it. 1. 1MI'DI4 tMt. appacaia"'-111.O-1' pen.t. of tbl. 
3. 9 t.r111108 taD "'1C.IW"Oe OlD h eooocal~ a1M4 '" .......n t.eobDDlog tw ....... 
ot the ooal 4.-1u bet ... too tMa. too tblok, too 4.." 01' too _ ...... .,.~4j 
~. ,....sDlDl 8'-90 pcA'O-.t., totAD. 1a tbe tarpt. of 1 •• lw ooal ..,lft.t.lca. 

~. IIlt.Ua\4t ob3eoUft' of ... 1 ... tbl. t.eclbD01CV .... to UIIM4 all _'108', 
.uppl1 of eooDImoallr ~ble --I'D' .. to .tftollDtlJ t.ftM ..... \be ooal 
rNOW'Oe lDto .,... a'lallM1e u4 uet\\1 tome. 



I , !ct\aU, iaport.ant, a nu.ber or potenUal prob~_ area. han been h.Yl'Qthel1led. 
'ltIe.e l~lude : ( l) the .rNclene, ur o.,. ... U re.o.\rc. NOon 17 , parUrl"lar17 Oft • 

Lar, •• cal., 11 W\knoWn; (2) the .ppU c.bll 1 t, of 1. ,. .itu p.1rloaUon to .U th. "t.oo 
U,l"," "t,o, t.hloll, " "too 4 • ..,," or "too wet" aoell .nd .~ coal NftU 11 Wlpl'Oftnl 
( 3) the .rreot. of .utJ.ld.nee upon the proc ... and the .nvirOMllnt !\aYe not be.n 
d.t..ra1nac1 an.1 H. control wuuld be a "17 41 rrl~lt ta';11 (4) there ar. wanewred 
.nvironMntal ({\: •• t.10nl .uch a •• roundwat.r pollutlon, dllrupUon or .quirer. b, 
.ub.ld.ne., . t c , i and ( '} ) lS"'nlt~Uon ot' the .... ,.l.t.y I,r product apUOnl and product. 
u\111&at1~n ha. not. y.t b •• n aohiev.c1. 

/tote that. .an.' or t.h. po.t.ulat..d alS.,.nt.ace. and prob1_ area .. ar. 0 .... and the .u •. 
'!tall 1. not ,ul"Jlrh!ntI cond4.rl!1JJ the pl'IlInt .tat.u. of the dUro-r.nt proJ.ot. ln 
.ddr •• l1nc t.ch:llca1 rMal blU t.y, the raot that. .nvi ronaental .tud 1 •• hAw on17 be.n 
".c.nU)' 1nl ti a ted , and the 11&1 t." data ba .. on which t.o oon,luct. .conCIIlo and .,.t .. 
analy.... /lub .. qu'lnt c1l1cu.,lon will be dlreot.d at. ~rillnc a.,.ll.ab~. lnto,..Uon 
m th... t.nrlo • . 

~c. tltnil.Ucln 

Oonoep~l17. ~D I1t\l coal paltio.Uon caD be .ppUe4 to .U ooal raUl .nd 
cS~lt.. 1Iovnwr, the So-tiet. and AMrlcU\. ban had their .,.t .. t .. he .D4 
.ucee.,M uparhDe •• U.h Hlnl t •• aDd 8\lb.bl t11B1DCN8 coale. ", ••• ooala bAn lClWer 
h .. t oontallt. but han nilhar rMcUvi\J aDd • ., ... lIIport.entlJ •• etual17 .brblt U1JOn 
hgtllll thu 4enl~11\1 u lno....-l1nc pa ..... blUty 4'tlrllll proo .. d!ll. IIrparllDOf' ln 
bHua1NNA coale aw. been 1 ... enc~clllll \.h(I uparlMDt. at ltaMn.u~ ..... not 
1e.,.lOl*1 III eatenlllnl7 a. other Soviet .taUon, and the OOr .... Ala"- te.t.. 
.urr.red rn. p1ualac. p. 10 ..... and poor aDd .,.rlable p. quaUt,. 

'!h. 80vi.t eaperieftC"', allo ... n 1 n the Brl U.h ~apen..at.. lDIIIleat. that th.re 
1. an .Nltothe .ln1lNa ...... h.1oluw •• (lll the lower ralall ooall) ot .pprcP..laaw17 2 •• 
Below thh thlolmalll. heet 10.... to the .vl'WDtUlII to .... tl".. baoc.e .. Ilplnoaat 
parofmt.ac. or thl total ~"rcr t.lano. NIlU1U"" lD • deer •• " baatl", .,.1_ tor the 
ptOd\lot. ,.a. COllytr"l7. there doe. not .ppear to b. aD lIppar Ualt GIl ... ~a"" 
nor on the dip or tb. coal '''1 ..... ot >'(/J dlp Out ",,"Ual17 be coul4aNd a 
..... or 'lDtiiUta thlcluw... 'lb. ilanna ta.ta ...... OODdlaotall lD • 30 n ........... to 
60 ft. thlelml •• wer. uUU.44 .t· McNnellaJa. and .t TlaI~bl""'" twD~,·thn • 
• N •• or 4 to 12 t't. !nclh14ual tJllellMu at 6JI'I ot ,,.-,o? w ... at.nelnl)< pntied. 
'""' 111J»rtant faotor 11 that pdUcatba be lDi U.ta4 Mal.' th. bot.taIa ot \b ...... 0 
that th. reloUon trwlt lnitbU., \&DclerCNtI the ,,,.11 '::!Oal 1IU\,).eq\llDt.l7 ean. into thl 
volcS and th\II locr_ ••• the ruaOUoD ~fao ....... _lntal", pelWfl.blUt7 ao4 re.\llt. 
In lno~ .... d re.outco ~t.lll .. tl~o. 

'.2",l'hDC' dlo ''18''''' ~" th.r. 11 aD lIppar Ua1 t 01\ aUa.bl ... t.r lDtl'\lllGII 
lDt.o th. reaoUQI) . 8c:.e .. ' .. r 11 Nq\IJ ... d to lDo ...... the ,roduot ,.. baatllill .. lu. 
(b, tha reAoUon H2O • c ... CO • /t;l). Too.acb wt.r GUll ( 1) 0001 Us. PI. ~elAc 
a 1 ... 4ellNbll! aquJUbrt_ OQlpodUonl (2) prc.ow th~ .. tal' ..... bU, .... oUoa 
(CO • /t;l' ... • It.l) 4UIlU,. t.b. heaUIII ooat.Dt ot the proaot ... , 0) .tfMUnl7 
qu.DOh the tlon .... ot.ton It lntN.loD rate ..... nl7 hlPI u4 (It) ".. ... b17 
dJ.Npt OW 41.trlbuUone .lthln the •••• 

lQ12eallJ. d~th dOH not .ppav to llalt ... UloaUOD. 1IowwI1'. pnot.loal 
weU ': .• t.10D factor •• hllhal' hJ.ot.loD _4 operaU ... ,... ............. eoaD_o 0CIDI1. 
cSaraUou ..at be addn •• H . !be lcrt1.t work at Ll.loa.ukaJ'a .. 00DdII0t.ecl .t. ..,u.. 
ot 1.000 n. UoL' .... oUCI bed .... otol' CODOep\ 1. a1M4 .t. t.bla ._ ., ~ ..... t.1' 
thaD ~ n .•• 0 opentlol at hi •• 1' ,....IVI. wwl4 ,...ota \be ~UOD of _t.aaue. 

A nl7 real 411_ 11 J»Iacl 11 the uUll .. tln of t» ..... 1" ~1tua1 __ ooal 
.... ot tbe IaIwra UDlta4 ltat •••• ~ ... ln n);.~. U. .. ... '" \be JINOecU ... 
...... tI. thlD. one I d..,. • ... "t ... Ul.., bl tualDGU ooal U'I 1 ... _~le \0 
... ltieaUoD. ",,"WI'. the blW11lDtu 00&1. are l00atacl 1IMn \be ..... \4I.t. pap&lat.lOD 
and renltllll .erg "_nd. ad.t .t thta tiM. 1tNe ..... 1I De_ \0 M .."UI4 

11 
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to 4 ... 1or1nc 1n .1tu ~roo ..... which oan ~lolt the •• re.auro •• to .atl.r" the •• 
4.utSa. MIJI:'. lcmpal!. ....... tor ooao.,t 11 as-4 at \b ...... t ..... ooaU but. It bu 
not ,.t. M4 It.. nr.t. n.14 te.t.. DNa. tt. 11 41tnCNlt. to ... ... the d..,... ot 
.\100 ... to be llDOOWlteNd In "-"-...... OW"O ••• 

l!!! Ia.t.rn "D11_" tor In 81t.\I Coal o..U'!oaUon 

[ 

,.b1. II 

. ,""tern Rel10n 

'lhloar ...... 

JIon-8W Wac Coall 

Lower ~~ Me! 8\llt\Ar ~'oall 

A1r Blowa. 1~.otr101t1 Prod\lot. 1. \be 
r..14 o..a.t. ... t.ecl CODOttpt 01ot •• t. 
to ec-roiaU .. Uon 

'ut.rn .,.,1un 

'1tl'-Mer 8 .... 

8W1Wnc ~b 

Klpr ftANl .. .4 8ulI\&r Coab 

Or .. ter Pop&laUoa "Ub Crlt.1M1 
!be,.., u.u4.I 

Alt. ...... Uft. "Ohlppabl." Produat.. t?a. v..terD Coala 

IIIft.t.lpUoa or Ooaoepta tor hat ..... Coala 

A ",*1 4l.cuaC!loa 00 .... OW'OI \lUU .. tion oono.rn. th. tnoUOD ot ooal In pl,al). 
vhloh 11 aowall1 NOO'f"I ... cl. UDd.rcz'O'ID4 alniaa t.JP1oaU7 l"ft. ~,. or \be 01'1(.1-
1"':&1 00Ill In plao. 1a ool~ to pNftDt. .\lba14eno. and _la~a al...~ iDt.ear1t.t. Ia a 
c1 .... l.opecS n.14. \b. loY1.ta ~t.~ obtalM4. -, 1a .1_ ... In_UOll, bet.ter tMn 
~ and otten .pproaoblDi ~ \It.1U .. Uoa or \b. GOal OODtaii114 "UMa a t. ... ot. la 
the reoen\~ ~1.t.e4 *"- te.t.. It600 tona of ooal WI ... OODtaln.cJ la \b. )0 n. \blo • 
.... with1a a 60 • 60 n. WIll pat.t..n. In 11t.\I 1ut.N"WDtaUoa 1n41_te4 \bat. th. 
enU ....... t.b1okDM ••• palt1e4 &hi a total \It 6'700 t.oaa ... \IlU-t.e~ pained 
ln410aUnc OIItataD41D1 .... 0lII'0I \It.1U .. Uoa tor \bt. partlC'\llar t •• t.. 

}'l'oe ••• qnol!!!l 

caN DHCIa to be \all •• ea 41.cnaa.1DI .moltaole. a. oolate4 wl\b 1A Iltu 0011 
pl1no.tioal .,.o1no cJet1JaSUOM .,.. ncN1rec1. "~la~ 1t OOIIIPU'lIona ,,1\b o\ber 
cono~t.. or .. ..., tWoDo~fie aN cJelin4.15 

At. • ~.u.a, a JII'OOI" .... t. prod\aoe ~ ... 'M~" \baD 11 lllft.t.ed 1D Ita procl\lOft 
tion . )'Qr .... t. II.- te.ta \bt .... Uo· .. appI'OIllate~ It., - '.3. 'IM.e te.ta 
u .. 4 41 .. e1-powM air ~'IOI'I \0 1\Ipp~ air to .. pa1noaUODI bJ \I\lUa1Dl ..,.. 
.tfiol.at. air OCIIIpI'MIOI'I, eft. ~ tor \be .l.ot..rhll pGftI' 4 ..... of t.bI lite, 
it 111 bellnecJ \bit. \bi .... U" aU be rel •• 4 \0 8 and poea\b~ b1cber. 

1ber.al or obIaloal. .tnollDCIJ OU be d.nlM4 .. t.bI ... t.lo ot \oal .Ibl •• De,.., 
prod\aoecJ bJ t.bI proo... to \b. total "1'17 • .,.U.1I1. 1.D \be MOIIDt. ot ooal paln.4. 
In th. &onet. apart .... , ,mOl.DOh. Mble* weN W1oau, -'5-6". !be 1.wer 
ftluM CIOIft~ to \be 4elnertCNol etfHta of \00 IIIOb _'- iDvulO1l, ~ 
.... and 101. ot \be pnlblaet ... '" leUaae _UM br .,.",1 __ • '1M ... n\.\01 
obaerft4 tor u.. ..... u, ~ ..... II tea~ we,. ~J Ua. 1.cMr tal. 11 tor 
• portlOD ot tbe tel, .... iDoHut4 _'- lDtn.iOll •• DOte4. W11~ tba blab tabla 
tor t.bInal .mol-.1 .. an .~, \belr ftriablU\J ...... 1 ... tba DH4 \0 Mit 
in d1aa prooea ... la 41th,., ooalI and looa\\ODI beto,.. Uaelr wl4MJna4 appU.ltlUtr 
11 proftD. 

'L ... tIo ot \be .... ta of __ \lOll ot t.bI 417 prCllla&ot. ... u4 Uqd4 br-pro4uota 
to t.bI .. ..., ~4 lD "'P' ... U.CII t.bI prooea •• 



In t.ru c t ' the .rficienc), tor .r. oy.r.:ll proae ••• the .n.rl1 requirod to ope,..t. 
th. nrou .. (t!~re .. ora and I1t. uUUU •• ) 'fOUld b. addtl\i ~ the clel~Mtor. 'i,1d. 
r •• ull. in .n o·,.r,,11 proo .... tnohne)' d.nneel by : 

Valu •• or 16-~ ror 

H_Une Vd~. or ",I')' Product au 

• II.'Une Val". "r Llquld BJ-Produotl 

• Lat.nt and 8en.lbl. ~.t ot W.t.r V.por 

• a.ndbl. H_t, or 01')' Product 0.. 

d1 Yidlli1 by 

Dl.rlt)' Ann.ble ln CCMl Con.,..d 

• tnet"1O' U.II(! to RWI oroo ... 
l~ 

U'.h raUo VII ... obtalnec1 ror thll Hanna II te.t.. 

~ nally. t.hII tracUon cr t..'1. total coal reconred (80 to l~) '\DIS the .tNei.no)' 
or the .\art.o. oon .. rllon to th. ttnal pr04\lOt (..... 33 to It,. tor lIleatrla1 t1 ~ would 
Na .. to b. oondd.r..s ln cleteNiD1n1 aD onrall proct\lat uUU .. tSOb .ti'la1.DGJ. In 
U1l c •••• th. recent t •• tl haft 4e.onetrst.d alearl7 .tt,..otl ... Dd ocapetlth .. 
• tnol.nol ••. 

Product UUUn~ 

One or UI •• tt,..oU .. t •• t,,". ot ln altu coal pdflo,U(\1) 11 t..')e rnaber ot 
r-roduct opUOftI wMoh .ppeu po .. lb1ll. ~ ••• are • __ n.ed 1n "I\l~ l. 

Airblown ... 1t1caUon. which pr04\lC! ••• law b •• tlDl valu .... (120 - l80 Btu/.c:t). 
ror II L.ctrlc.l ~r pn.nUon haD been the .,.t ~'.M~"1¥ lDYe.t.ipteeS and 11 UI. 
apUon clo ... t to o~rol.l utllh.Uon. 'lbh 1"" 8tu i.'U. b1tC:II\l •• ot 1t1 n!troc-n 
con "ent. could .leo b!' \:Ulh .. ~ 4. iI the pr04uoUnn "t --.,Ill •• 

'1"1. R\lal1an. conduetK l1.a1t.d aperu.nt. w1U1 'JIX)'Ien-enrloheeS air ..... an. ot 
incr_alne UI. h .. tlne nh. 'It the PD , A 6~ MY •• n .n'!'1a.. ... at ot th •• 1r-blown 
... U'ie.tion proo ... dOliblec1 Ultl h .. tlnc valu. ot tIw proct\ll) t ...... INt W. plD WU 
not ecoNaioall7 uU.raatol')' . ,1 .nr1o~t ... !"ot a~ra1to.ll7 JNl'neel bJ the 
80ytet • . 

8t ... /oqc-n lnJ..atlon I •• not been f1ll14 tII.teeS to dat4t .~ 1 U r..albUH.1 1a 
ba •• d upon anal,ytloal ,twU •• aad lebo,..to17 apert..Dt.. It 18 ''''',..aU .. f'roaa UI • 
• tand':J01nt ot pr04\lO!.n.I a nltl'OiPn-rr.. ~G pro4\lot CU Wh10b 0CNl4 be IIf.crt411(! 
to .. than. (."b.U wt. plpellne ... ). bit "t1U." tor proc ••• h_t. 01' be ...,1CJe4 a •• 
r.lI(!.toall tor a nrl.t, of pe\rooh..toal proce..... Iter"" ..... \aDUl .t. • ..,,~~n neld 
t •• ta " ... ".rtbr.4 01' "I. ot 1'8OY1D1 nltrote f'roaa aD a1r-blown pN4uat ... ar. 
dewlaped. th. rliht-hU!d optiOfti in "pre 1 ~u. ..... In a pI'O.'IA ••• 

'lbJ.. pro.he. how ... r. ha41 lec1 t.o lII .. ral .,,\&41 •• Whioh ba .. prvpollild the uUlln-
lion or the lnt.e,..41at. h .. UDl valu .... ( ~ 300 Itt.la/.ot. nlt.ropD tHe) .. a .1DU, •• h 
p. or atletalaal r...s.toall f\:)r 'ertiU .. r ... t.haDol. or other pet.roohemaal procmota • 
•• a recI\lalnc ICfIIlt tbr tron ON and oUler proo ...... and tnr ... ou.roe ot prooe •• b_t 
tor ln~trlal applloaUone. A. Ulf\ r.tontlnl ot natural ... 11 a -.,,01' 'CNI'Oe ot 
.;ynUl •• h .... In to4a1'. 1n1!lUtry. the d.., .. lopMD1. of aD 1n a1 t\I aoal pa1noeUon 
teohnolOCJ. to .. th ••• lDduat.rlal aPIIUaaUoftl WO\&l4 hIa .. 4cNbu lIIpaot. 1ft a11ntat.1ac 
pN .. nt .. rl1 .bortap •. 

'lb. upsn4iDl ot lntelWlCUat.. b.at~ valu .... bJ \be .hin NeOUoa MIl •••• 
quent .. u.aaUOL to procma ... ~.. (1. ••• a .ut.U bte p1peU ... or nat.val ... ). baa 
rea.1Ad -,,01' att.ention In .""r.o. palnoat.1aa ~.... It a..ber ot .who. 4_ • 
• trallon pluta .... belDi p&l'1NI4 bJ ID. Oft .. 20 ~rllal-.la. plut.a .. eel ... 
IAlral t.eabDo1ocJ haft beeD pl'OpCWecI bJ lGdutrJ. but. DOGe be.,. been b\&1l\ t., cI8\e. ~ 
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a.pUa14 .... <_ .. U-te4 at. Gftr .,. blWOD per plut.), 1Arp oooUq _t.er 
req.s...-t.a, tM • .-4 tv 1UppOI"\lJII1Il ......... .tn.r OCIMVuo'* (Wblola. GIl Un 
~"te4 .Gal •• will .nwell \ax tbl. all" .. ·• tabti_tlOD .,a_1U" tor t.bea. 
1.&rpr .............. 11) taft 4~ tMlr deft~t.. Ia .1. ooel ... In_UOD 
0"'" tM ~t.1&l to .... d1l: ~ .Ual_t.e ...., ot *&:. 4et.erreat.a u u.. le .1 t.u 
pJ"OOH' "CNl4 .Vft u a "U._ to!' tM nr.' .t.ep le ..... In_tlOD or _1 to 
produoe • bl. Itaa !)I'OCIIao\. 

~ ft\rOpD 

~ (X',. ~. CI\. goa 

1~180 IW./.ot 

l1Ht.rloal ..,.... 

o-""OD 
UO .. 1.8O 'H-./.or 

"pre 1 

Ooalll .. ~" 
Ie 11. 

I W4 CO. Ba. CI\a. COl 

!":O Ift/.ot 

! 

/ 
___ CO_I_~....-_l __ J 

1JDu...1. au 

IeOO awl.or 

._-- - _ .. _._ -

CO Iblft UId 

...... UOD 

r---...... ----, 
hbetlwt.e 

Pl,eU. au 
~ It.u/.ot 



'ltI. 8orl.t. ha" uUlhe4 t.he low Mu pa t'roa alr·b1oWD palnaaUoa to ....... te 
electrlclt1. TOtal ... produetlon at AacrenakaJa tor 1963 (31 I 109 set ot ~OO Btu/.er 
..... 0.. 2/ j ot the 80Y1.~ ln dw coal IUlttoaUon proct\aeUon } ... ",mel.n'. to pro-
4uee .ore than 30 tel. ot power. In oc.parl.on. tor two OM4OfttJI 1"", period. U. .oat 
reo.nt ltau. aper~Dt proct\aoM IU at. ... te •• ufnul.nt to .. _ ... t. 6.5 MVeI hownr. 
the p .... n.ared and not uUli..ct. 

Pre •• nt UnltA4 Stat •• denl~t hal t'oau~ \IpoIl the \InIIerlJ'OWld .... oUoo aDeS 
d..an.t ... Uon of' coal uUliuUon and acoeopt.eble pi pl'OduOtiOD. o.ao. 4..oD1Jt ... t.d. 
pI-nre4 tW'bln ••• or .te. power plaDt. 0CNl4 be uUHae4 tor electrloal power .. _ra­
Uon &t the .It.. Adnnoe4 p.1Wr 'Tlt .. tor .""rae. low M~ CUlnoaU".. now \inlier 
d" nlapMnt M¥ al.o tind applioaUon. ID I1w paittoatiOD ..,. honnr. ha ... 0.. 

wUque "robl .. In .leotrlelt1 , ..... UOD aDd appropriate _~Ilt.. .... bellll ...s. In 
Q\)nJ\&r.e ·~ loa wi ~ tJI. n.14 upen-at... Such probl .... panlo\Ll.te .0Nbbl.,& poten­
tial pollutant.. aD4 pi product n\lOtuauou ha .. been Metre •• e4 In ODe 'WdJ. 
\Jtllhll11 a tn-loal pa !I1n""e t'roa tJI. HIIDM I te.t (126 8t1a/.of) • .."lw. bDk1M. 
Bra)-ton and OGIblne4 power ...... raUoM 0)'01 •• ha .. beeD aalTae4. o.p.a4eDa. of oJOb 
emel.oci •• upon tvbl_ Inl.t te.pentve ..... Ulll p ..... v. and ooDttcveUOftII were 
d.t.lWlDed; ocablnecl eJOb .fnoleD01 ...... tsr thaD 50i we ... obt.a1MeS for ....... 1 
ooocept\lal. '7It_ eS • • tpa. 

b Uaited teobDtoal data of tIM UblWeS .tata.· aper1..ae preolllAu aNol,," 
oo.t •• 41 •• trca lIellli 00DIl1a0t.d. 1Iae ... 11 .. Ute ........ lDilloate ... \ PI ONU tor 
lleot.r1oal powr prMaOUOD trca 1D 11. teal IUlt1oaUOD wen wi~\D ~ of "1111 
eooacal~ OCIIpeUUft "Ub ~UOD trca .t.r1~ CNa1 ( ••••• AIIINM"'. 
19631 10.1 1'OU~./toD of ooal. eq\I1ftl., ftl'ttU llt.1 raOl. •• /\OD of .Vl,...s'" ooal). 2 

1000.t JIN410'lOM ~ bGwftr. tor f\&1l oapeol\:J pluu ..,. _ ... opUal.UII JiI'OJ"ted 
.1.0t.r101\7 ooeu ...... 1.1 aDa 1.16 ltGpMu/kMb tar lD 11'" ooa1 palftoaUoe ..... t.r1p­
aiDed oo.l. ",,,"U~. 

1f:t'It., .... Meriou eoo 10 • .....n" 41no~ ...,....cl .0 ua ......... u OUDOt 
b. en.u4 tvua.r • .....,.r ..... ra1IMll'1 .. be .. MID .... rc.r u.. u.1M4 natel 
.... CNoI'CM.. OODOepU. aDd eoc.c:alu. wi ua til. tD4 JI'Oduou "iAI .... 14ered .s tber nb-
.titut. plpeUM IU or .1eot.r1oa1 power. 1T- I ] Da ....... u1t1 .... tatNlaM4 1D ftlll. III. 
ADOtb.r .t\IdJ 4lHote4 at oe .. U. power " ...... UOD 1\14 DOt "U..,. tba, .1eot.r1oal plaDt 
d •• s.cu ow14 b. l\ltftaln\17 4et1M4 rrca a ... llab1. dau to auow tb,. 4e"-l114 OOlt 
• .,u..te. to b • ...s •. 16 DIu. a ,.,....t.r1o • ..., of prooee. perro ........ pert'ol-..4 
and .uo..bl. plaD' oapltt1 ooeu ~r • IiftD nail. prioe ... eS.t...s.... fOr ..... i~. 
wU.h t\ad oo.t.. ot tJo4/1r1' Itu •• llowabll Mplta1 ID'f'l't.at.. tor tUttel'eDt powr 0701'11 
rueed trca l30-teot/w.. 

Olna \bI wi4 ........ (If .. ..,uou uUUad 1D \bI ••• tu41 •• ua4 U. labe",4t 
WIG.rta1IlU ••• \b. I'H\&l.UDI ri4e I'UII lD •• \!aWeS OOIt. \bat ..... obta1J:ll4 1. \Alder­
.ta_bl. . It 11 DO' pOlilbl. to OODO!\141 ft'ca tbII. data tbat ill 11'" ooa1 pa1ncaUOD 0'''" a • ...,.r _\bot of pro4\IolD11 ..u..a. or .1ect.r1oa1 pwer. 1IcNnV ••• 11". 40 
ID410aw t.bat III Ii'" coal IUlnodlOD-bue4 1'1'00II'" 40 a..,..,. lOODCaloa1l7 
oo.peUUft 11"" t.o4aJ'. ri4. rup or ooet.. Wbloh .... eDOCNDter14 1D -1'11 PI'''tCluatlan. 

Drrl~Dt&l 

....., eDnro..ntal adftDtlp. beft beeD ~M4 tar lD .itu oual palnftUOD. 
At \b •• _ u... baIwftr. the ~ta1 upeotl ....sll c.- of 1\1 lup., \IDIIDGwu. 
Worlt baa aD.l7 NOeD'17 Mcwa to 144r11. \bI •• upeou .... riU NII"l" .ft'Iftl lup­.oa1. te.u .... loac-ta .. _It._1A1 tor n.-1 eftluaU_. 1trfVt.IM1I ••• rIIUlu aDIl 
.twU •• to date 60 DOt put \M \HbDo1ocJ 1D .. UAhYWU1. posU1OD. 

u 



1-.6b1. III 

Yar10u 1eYDcIa10 9I9uj.ou 

Dznth.tlc P12!line a.. ,,/!!erl !!!:. In IU\I 8\\1'fue a..lnoaUoa 'WC'."'UOMl, 

We.t.ern. LL1. ProeM ... OpUm.Uc 11 1.95 2.85 

W •• t..rn. W. Proc •••• eou.rftU ... 11 2.83 l.85 

We",t..rn. W. ~ •• 18 1.13 3.02 

We.tern. LIRe f'roc •••• eona.n.the 19 3.52 16.62 

r ... tern. ICERC h'oe •••• eona.n.U ... 19 ,.02 ~.~ 

Iotllh, •• t. c.w.r Proc ••• 20 2.~1 :.:.96 
We.t.rn, ~lr Proc ••• 21 1.51 2.a.~ 

t •• tfOrn, Oulr Proce.r 21 2.26 ~. 16, 

O ectrlcu Power '.U.!W-M) 

~o.t..rn. I.EJI: Proc •••• aa.bar Ooet 22 1.' 11.2 

We.t.ern. 1..111: Proc •••• Con .. n.U ... 19 35.16 )9.2 28.3 

tA.tern. MKRC Proc •••• OaDIfin.U ... 19 119.1 1tJ..1 )2.6 

Wllt..rn. ~ Proc ••• 23 8." 11.2-20.9 8.9-ll.1 

F.-.tern. Nail: Prooe •• 23 1.8.2 20.,-2).0 12.1-1".] 

In .1tu prooe.IlOC will ob't'lou17 prodwM 1 ... nrtao. 4l.NpUoa ua.a. will ,\I'lp 
ain1nc Co, the ... N.GW'Oe. Haw .... r. re.Dftl or the ooal Oftr an a\eD4ed ..... Will 
0"10" .uhIl4.Doe. hbI14.a •• rr.o .... rill '". 1l"~lno u4 ~tenaSM4 __ tile 
,.0100 and .neat or 00&1 ....... ed. 1be ItjleSu. RIa ... DO\e4 lV'oeld...,. lA \bill .. t_t. 
wi t.h c1.lIterlCN.I .treat. \IJIOG th. proca •• \t4.U ud with ~ PI 1 ..... to th. 
'lU't'lioc •• 

lto_ ... r, 1n th .... toe"' .tate .... 1Gb ot \be .U1.ppaule ooal 11 ...... lalD bJ ooal 
...... P'Prvpri.te tor UOO. tIN.I. PllnoaUoa oCN1.4 taa p1Me bett.n i"MJ..aMUoa u.s 
lncr .... the total eDercJ au.oUQD per dollar ot i"MlaIaatlaD. 

It hl !Y't. kixnm la tb1. OCIWltt'7 "'.ther nbel4_eM , .. Ill ba ... \0 be OCIDtrolle4 
\ 1 . e • • -'nl.hed or ell.l.-ted) or _eth ... U OU be ." ...... \0 00 .... bGpe~ ID • 
predlctn1 • ..aMI'. It 1. e.U.te4 \bat • 1000 MVe p1uat. openu.a. tw 20 ,.... bJ 
Ul. IlUlnc.Uoa ot • 50 n. nb-bl\\al-. ooal ... ~ Hq\&1 ... le •• thaD ,... 
.quare 1111 .. ot Nrhoe ...... UId wul4 produoe nbe14...,1 ot .",...s.te17 U h. OftI' 
that ...... 'l!l1. nbl14eDoe u4 \be ulOOI.ted 4r1WIII ud procbIoUOD taoWU •• *Nl.4 
be Ul. alent ot \be I\II'tao. 4l.NpUoa. 1\ IbcMl4 be n1illPMIH4 \bat u.a1\ed .taM.' 
ta.t. tel date ha ... DOt belli OODduoted on •• oa1e ntnol_t to .. I otaell'¥a~' 
.ublld.DO •• t th •• ""'601. 

PoWDUal _tv prob1_ ~ troa tbe poUutloa or 411Npt1OD ot -..1,..,... 
Moet ooal 4.podt. .... mre ...... ble tMa \Mil' ~ n»n.Uou ud. UIu. 
wbea nbnrtaoe _tv 1. ,......t. _DIll to be aq\&It1t.... OUln_U. of ooal lA W. 
&qUItv "Ull .... eae of \biI _te... 801uble (pbIDoli. Ito.) MIll lMol»1e ( ..... Ito.) 
orlUlo prodIaotI .... ,..-aoed Wblob oua be ~ law" aqult1tr. J'lMUJ. tbe 
"aot.1fttd" ub ud ~twe. u.ooiaM4 .Ub taal IUlft_t1OD JII"OOII' ..... 1\ la 
lDO ..... ed .0lUl11Q of lDDl'lU1o _terla1a. ......u .\1aaU ... tao\on .nb "'11*' 
to ~dbll aq\&lt1t .. polluUOD ai.,. OrcNIIdwater... at 11 al.ow ud oua be ot \be 
oJ"4u ot • _tv.,..... AIIotba ... ~ hIU __ \be, \be r 'n'DI ooal _'al4e \be 



,..1t1e4 ,..,lon act. a. an adlorbent tor or.-nlc pollu~t. and, whll. not ••• tte<!t!W9 .s aaU .. te4 oharooal, I t ~. ha .. a ,ulllar eapad t,. ,",-I. tactorl would lha:"JIl1 
r .. triat a poUuU:III ,one t.o 0101. to U .. proa.l. bcNDdarl •• , ... n tor eOnlll ... rabl. 
lencthl ot t1M. Root aoUap ... and lubeeq\lent .\&bald_e. eould dllrupt 0 .. r171"1 
aq\&lr.r. aDd atflC!t th.ir u... "hU. th ••• a,.. alte and ,10100 lpeelt1c, .o.t ...,or 
aqu.1:'wrl tapped tOI \LI. U ... 11 below the ooa1 depoelt. comld.reeI tor C .. 1t1c.Ucxl. 
l.ZlI: 11 pre.caU, oond\aatlDl a ...u .oal. t •• t .peol noal11 a~ at th. In .. IUpUon 
or ~loc1aal and Wlv1ro~tal lnt.eraeUona wi\.h an In .ttu coal .... tle.Uon rr ')C' II. 

'nI. at .. t ot air polluUon .tr.ate will, ot e"", •• , dl1llDd vpon the rtnal produ," , 
utl11,atlon. but. real pra.J .... 1.t.. ~ with alaed-ooa1-rtred wle<!trloal I.n.r.-
tlon pLantl. ~.te at 1fM ... heN that aa11 aNit one-tenth ot th .. 1)0&]..' 0, ~ .uU'\U' 
content caM. to the .,U'r.ee in the pl'Odlaet "'; th. b.a).ane. pre.~bl1 r_ln. und.r · 
Cl'QWId .. lnorpnlc .u.lf'd... PUr4:t' •• ,.,,.., th •• 1l1l\&r In t.he JlroOiet p. a~rI •• 
t{28 which 11 .o,.. .. nable '.0 ~ :t.abl 1Ihed .erubbl,,- J'rocedllrel than II GO(> - \.he In<1 
r",I'W or .o.t at t.h •• u.lt\Lr In alr·~i Nd, Jllrrae. coal e~bu.llon p~.".. . QUantit' 
ot t'11 .. h In th. procluet ca. at th. Hanna t •• te _rl quit. varl.bll, "' It It 'n--ra 
that -.i11lllt.e d.d,n aDd low .pae ... loclU .. can l.a~ ..... nt\.11)' .u vt thl. r.ollul,.nt 
und.rcround. 'ftI1I.., al.o r.rot In eeonaa1e adYaft ..... ' •• tly "sh lerubbtnc and r.-
.,va1 by el.etroetnUe preclpltato ... to ... t. .tat. and ted.ral It.&ncIard. a,.. • MJf'r l·"'·' 
it_ In .Ilrr.oe .-raU", plante todaJ. 

Health, Sat.t, and eoolo-looftca1o l!p!ot. 

Ito ".flI.,t.. IW41 .. ot the •• a.,.ete ot In l1t.u ooa1 ... It\('aUon hay. b .. n 
\!ond\lOtc : _" u.t. ~h. 41.~alM 11 not. arranted. Prev1O\Y 'e<!Uone ha .. t.n\Ie. ed 
upon pot.enUal ..sftDtac'W., nab .. the aU.haUon oJt alnl", aDd It. .... oclateet hua,. • . • 
tNo tact that hlP prellve and taala " .... eto ... " ~n uncS'raround, and \hat. a 1 ... 
labor-lnt..nllh. ll1du.trJ due to the ~e4 conltNeUon and Ih. ot \.he operaUali plant 
Jill b. l"equ1 red • 

'lbe techDloal t .. ibllH~ ot 1n I1t" ooal ... lneaUon haa been d~tratecl In 
I...,.ral n.ld e.,.r1Mate Ulrouchout th. world. 1'o.Jay'. In'',....eet .rw..., d~. tt­
•• oalaUQI 00lt.. or 01'\111. 011 and .. tllral p. and the l"Oce •• or ,..eent _ll-.oale 
t1eld upen..nt.. 1.Ma nppor-t to th. beu.t that Ulll teahnolac1 ~Illd otfer an 
attn.oU .. ~r-t.1'II alternaU .. t.o \nc ..... 1ac thh naUon'. 'MI'Q .uppl \.... H.nee 
ttl d."..los-nt Ibolll.d be rllOroul1 pw'ned to dn.lop the data to obtain a 
ea.pl~:.n.l .......... ~t. 

Pot.eatlal WftDtac'W. lnclud. r •• OIlI'OI Ilt.1Hutlon, th.~l .rnel.nc:,y, procS"ct 
utlUutlon. recIuoed .arlror.-nta1 and loalo-eooaaaia lIIput. and proe ••• eoonoalo •. 
Slallarl1, pot.aUal probl_ area •• o'!' .o,.. oorrect1.Y proo ••• ,..1atecl unknown" .., 
al.t with .... peot to onraU re.CNrO. reoo"l'7 a:!Id .U.ep,....s appUoabiUt.y to all 
ooal "'ICNI"O", tbe ..nroc.aatal etfe<!te ot .ublld.aoe aDd ater Q\l&U\7, .GIS t.be 
d .... ' ... Uon or th. rlablU\7 ot the 41thrent pr'Oduot. opUon.. ", •• 1a1larlq ot 
the poetW.ated ..sftlltac'W. aNI th. \&I\IInowaa are oharaot.erlltlc ot th. p,...ent. .tatu. 
f'r t.M t.eohDOlou. 

\. a ..... , D. V. , H1U, " V., and ot. .. , D. V., JUNlal"J 1916, "0 Oftrrle" ot \be 
800ft., It,.," la UDJ.r."'I.'WW 00al ClulnoaUOD," taWNDC' Uft,.,,... fAbontol'7 
-.port. UCIL-; _ JOlt • 

2. Doe • ." J. L., JUl..1 19"~ ... l!w1....,-aw1d Coal Oealt1aaUon r.ohnolocJ ia t.M \118"," 
8aN1a taborat.orte. Alrp\w \. 1IAID16-018O. 

J. .) ...... D. W. ud OlM ... , D. V., A\I(\&It. 1916, ..... 10 f'r1DOlp1 •• or Ulderp'C1UD4 Coal. 
a .. lt1oauoa," LA.,....,. 1.1 .. ,.,,.. LAborator, 1Ipnrt. UCRL-521OT. 

, ..... -------.-- --_._---
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It. Qlbb. A. ucI PenDen. 1_, ,.. !!I • ..".... WlnoaUoa ot 0e1. Ill' I .... 
J»lt.MD u4 1GaI . LW •• ~. 

5. DeNd. J. J •• I1del', J. L •• u4 CabIn, J. P •• A,.,u' 19111. "~t In u.4.rpouad 
OUlno.UOD of 0001. 00rpI. Ala'-." ....... ot M1MI II "". 

6 . ruei'. J . L •• n ••. te. B •• a..a-, I. 0 •• ~. R. C •• 1cIIal4i. L. D •• u4 
vtWna. I. T •• Oe~ 1~. "at IeooDd taI4 ..... nDd OUln.uOD ..,....., ., 
110 ...... Ala ....... aaren ot 1Ua .. II 1t8D8. 

7. Rat.on4i. P •• "rw1~r. P. L •• u4 VllHD. L. A'I_~."'r 1-9. 1m. "A ne14 
,-..t or UD4.1'IJ"'CNDIl oa.IIuUoa ot o.l •• IPI Paper ..-nJ. ,....eaW4 ., u. Iu.n 
"'C1oaal tete. ot the 1M. ot M ......... ot eM ADCI. PU ........ M. 

B. A. D. Littl •• Ina., o.a-bu 1911, "A Qarna\ AppralMl ot UMeJ'Sl"'OUllll 0Dal 
o..s "cation." Report c-Tl61l. 

q. 8ctu' ~ 4.r. L. A., JdAiap. J. V., ............... c. r •• IIDI1 nlob ... D. D •• O.&obft 
6-9. 197It, "An UD4.1'II"OUDd Cae1 OUln.UOD llpen-t . __ , VI." IPI "!per 11993. 
pre •• nted ., Ute Aaaal ftU InC. fit U. 101. of .. , ......... of tM ADII. t. ....... 11. 

,,0. lran4abw'l, C. r .• 1Mct. R. P •• 1aIr4. R. M •• .,~. D. A ...... J-'DII • . 1. V •• 
sept. 26-oot. 1. 1m. "lDterpretattOD ot CbIa10al aM ...,.toa1 ..... 11 Dte ,.. aD 
In SU,u Coal OU~nO.UOD 1lplriMa\." IPI ..,... ,,~. ,.....D\e4 ., \b. A-..1 .. U 
Mtc. or th. 100. of .. , ......... of the ADm. Dallu. 11. 

11. Bl'an4enbvt. C. r., nMlber. D. D ••• ~. D. A •• u4 lobI14er. L. ol •• A .... ' 
10-12. 19'76 ...... nlu an4 ltatue of u,. IeooM ....... III 11t. co.1 a.llnoaUOD 
lIrpIn..t." ,.....D'ed.' \b.1Ioon4 ~ Cae1 OUlnUUOD ~ •• 
*rpatGwn. VV. 

12 . n.ob.r. D. D. ~ IraDlleDbu'l. c. r •• Dill. I. I •• 1074, R. M •• aDd IIIa\oA1MOD. II. L •• 
A\l&Ult 10-12. 1~'?G. "Ita .. of Ute LlNe4 YwUoal .U ...... 10 u.4erpJl •• Coal 
oulnoaUOD." ...... tM ., \be ..... ~ ouutoaU • .,..., _...--. W. 

13. AU rerv-14 ~ .... -..lM4 Sa tbe Procee41Dp of the IeooD4 ~ 
Coal Oellnoatlo.. ~J_, Mortu .... W. A"I'M' 10-12. 19'16. to ... ,..ua..s. 

lit. AftriU, P •• 1m, "Coal IIleICIU"OeI ot ~ U.I .... ti.ed 197\." U.I. O.,,~081 Ivft7 
~lIt~n ... r 1_11, ~ p. 

15. n.ober. rJ. D •• __ a, J. I •• aDd OUD. ". D., KlI'Ob 1-10. 1m. "Ala DtWV 1aUDo. 
tol' the IIeOOD4 taI4~NN" Coal OUln.Uoa 1IpeJ-S-'. 1IIIaM. VI." ...... MII ., 
t.bI 100. ot MlD1DI ..,.. lite •• Au... GA. 

16. nftV\. It. I. D •• Aqu_ 1e-1I. 1m. "UUUaaUar. or IAN .. au tw III 11t. Coal 
oa91noaUon tor Qot.Il M JlGWr o-... U •• " ..... ftte4 ., \be ...... ca.ae1'll"CllM Coal 
OUltleaUCID 11-. ........... W. 

17. Oa441n. C. I., 1I&ll. D. I •• ud 1IUoft. a. I •• 19'r6. ~Uoa of \be r..1 .. 
Lift ..... ~.., la 11'" CGe1 OUutoaUOD ODDa •• " ..... W ., tbI M. a... 
100. "UOD&len. ..... toft. D. 

l li . 0Ult ... .,. us.,..,.~ en.a •• LnN .. U .. ,.... Labon'-7,"" 1m. 
"",. w. III 11. 0Da1 Galin." .................. lD ..... '"" ... A Jola' 
aMll:/W. .,..~~" loLL ..... fIDeI68n. 



20. ~lr. J. C •• LanoD. O. A ...... 1lu1ba. ft. H •• 19'~. "AD 1ft1uatSoa ~t til 81\u 
0Dal 0u1noaUon." I!!!!R 1. TT-9It. 

21. Ovoo. A. M •• Aupat 10-12, 1976. "All 1000000o lYaluaUC'A ot Uhd.1'P'OUnJ Coal 
ONifloaUoa," , ..... Ilted at \1M IIeOOQd tblel'p'CllUnd er-.l Oaelnoatlon 1,..,.1_. 
~.VV. 

2£. J~ •• J. V •• *7 15-16, 1m. "ac-~o CaM14.raUow 0' U4d .. 1"p'GUad 
00a1 Qu1noaUaa," 1Ft .... ~, ,....eat.M at u. 1IDnb ..... Plaine Ilqt.aea:' 
""-"1lI of tb. 800, or r.t. ~. n( U. "Del, o.u., D. 

23. TIll I,..t.e .... a.rv lao •• ...,'-"~~....., lIrtraaUaa r.-c. ca.l III 
Utt~ - A "" .,-~ M.u." _ ~ l.-:V-Ol. 

2". CllllpMU. J. ft. M4 -'''1111'-, I., ...... , 1~1I, 1.976, .. ,.·.Ual....., t.bontorJ 
M4 Ib\ellal ltua •• oa UM 1aYt...,..ta1 1IIpM\ or 'ZIl .1\\&' 0Dal Uulnoeuou," 
, .......... st tile .... ~.ril'OWIid Coal 'lulnoeUoa """_, ....... ton. WI 
La ...... 1.1",..-. Laboratol"J 1Ipor., UClL-T8)ol. 
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