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":,1' ·,;';:.is 'coal has' a li6nite type ash, that :'s, tc.e CoO !L.~.;S ~I,.;:O 

"".'. :"·cn~:·.'"::-.t exceeds, .... he to?Cn cO:itent. Tncre is, ho~"cvcr, d 

:: .. ~ .····.·~.;:ul·f.!ciGr.t nrr.ou:'1t of aciciic co,.st~"CllGnts in ·.:;he Cl;3n, uS j.r,-::'(;r.toc~ 
:(":::';." ~ : ~.:..,;y th~ 101:1 fUsion te;;-.peru. .... ure r&.ngin.; from 21.70 to 2290? I' 

I ...... · .' . '. ~~r.e tem,e:,<:. turo tipread ':Je';;V18_en ".:;;(3 reduc ing n.nd oxici::' ;'.j:;:;-: 
• ~~~us1bility points is small because ot ~he'low iron ox!d~ con~ent • .. . .... . 

"-e :; .... : .. ~,' .. ·r·Ae.~h Vi~cns~ "'v 
.. ~~:·t .. j, '..I.' •.• :.. ••• '.·i".~:··Jo.~' C' ~~.'. . ~ . ~ • ... x .... 
- .j. .., ., " ~ •• '"'t~. ~ '4; 

~;:.: ." The calculated v:::scosity of' the cO.J.l asc.-slac is also 1.oH. 
'. ",,.,,. "'-0 i . . ., 219C' :',',1f:< • • '; •· ..... 1oe·.~' po se v~scos~ ty occurs at ter.:pera tu:;:oe s rang::..r.g :;: :.:0::-. ~ 
.., ~" ' . - ... 0 2'" 20..... . ". . 

!'i,\;>\·":k ~h: ~aSiC con'~H~cnts m co""ased mainly of lime an~ 
': t - ~.··.~'~~·magnesium oxide. The clolcmi to ratio; 
,''; -: '.~ • ;.'.. "'!- ... -,- .• :' 

_.~~ *~, ~.lt."·.· _., ~ _ ".> .. " ( ) 

:" ~ .• 'I, ", '>:>;c,:,:' !.< ~:;. '... . C2..0 T !'1i"O..:-...:l:..;;O,-:,O~~_~ ___ -:-_~-:::-
;:.:.;.:.; ..... ,.,':i .. : • .:.. '.' {. . Fe203 + CaO T XgO ... ~a20 .T K20 

'. 

, 

~F~':;~,-.:,·;::::·::,: '·~'···i·s:' a 150 hi'gh, rar.t;ing from 70' to 80, co;nparab 1e to a -Cypica 1 
:::;:i"'.;"':> :.·~;.':lignitEl type ash. This ash-slae 'Illould.be expected to 000 .:.. IIshort': 
·';,.t;:, ::'··'·.:··slag, i.e. 'the fluid temp8rature ra'rige of the slag '''ill be s::iallc' 
','.' ; : ., ...... ", cor.:p~red wi th a non-lizni te type ash havir .. g the' sar;.~ 250 ~joise 
:. ;;~;:"" .<"v.isco.sity temperature range, 

'r~\,;:';!/\~.s: "Qullng Chr,racteTis~ics· " .... 

L~.<!~·,·: " ..... ;~ .. ' This coal ash Tilay be considered. a s a lo,\{ fouling ~ype. ':he 
:.ti ,~ ... ;.;': troub loso;";ic constituents that indicate poten"cia 1 ash foul: .. r.; a:'G 
!,; .: _. ! • .. t~o .Na2Q, K20 a:ld chlorine content •. These .troubleso::e cc.r.sti tue:r~~ 
.:'. ;:.\ ..... -. '?ore a 11 qui to low. . : . . " •. 

i:;L~.;;;;:!:;~;:;t~ inc a bllHy 'R no A ora s i venm ... • •... '. 

;,i. ;.;:' ":"., ~.:;';. ,". The grindabili ty values of 58 to' 80 are somewha t hiG:101' t.han 
';.-:.":~. '. ';·.Gxpectcd for. coal O'i..~ this r<:l~k.· . Considel"inG the low su:.,'.· conto:.:t ,'. 
- . ," "'~' tand the ut10unt ilnd type of ash, this coal sl1.ould be rela·l~ively.(~.>' 

: :, '!'; .·:,"..':1.;.on .. o.'o>r~3ivo. . .' ,". .... .. ' .. ' . : 

;;·r~)i: ;{;i:;~h" Charectcrtst;'cli .. : . . '-:. 

'~.,:-".-" ''';'-'o.1;~'·~···n~ococ.l1s ' .... eakly agglo~crating 'a~ evidenced by thc''low 
f: \~.:~:,' .. ,'1.'fi"oo c:lvl11ng index. It shoulCi be a relativoly free burning coa:l. 
·1/~':}: :~~ . ~',:,.·&.~d U leo ha~o' Good iGn1 tion . ~haracteri.stics. 
~.;:"~t "~'~;.': ."~~':'~_~ r", '",' . ,: ';' "'". ~ ,,' .' • "":!, .• ;:, :. _ 

:1'./ ~;"-;.,. ::'lTtili7~tl(m-St9j{er Firing, ..... "':"'1' 

T.~J- '\ ~.~',,,,,': ... ~, :",' '.' . -', ~ " " 
} ::",~.,::,>. .• '..~ ... ~: T\o·t~· coal proporly sized shouid be entirely. sui tabla for 
:~·;f. .. l::' ... :': '~1l'1nc: in undorfood, ovol'~cc;d or, s'pl.·e~dar sto~ar typ,u CCJ'..ll;,u~unt •. 
. .-, \!:'~." .:i~ ... ::~.~~ .• ,~;-~:\~~:: ~" :. '. .... . .. ~ . 

;;;" •• ~ ...... .t ,." v l!:.:, ,,' 'Caro ahould be usod .in furnace desi~n' for solectin~ ht).;.. t .... 

tb:·\~·;):~:.1r~P:·'\·:.~: .. !,:·:::<·!:'::'· ;',' ".:,: >' ".'~ ::', ~ .... ;-'i:'· .. "'.7" 
"1, , '\.~ \ (... ., ' ,I • • ',r; '".", ; .. ,: ... \'. ~.... \'" ~ ...... .; ,,1-" L~ .: . ~ , --;-..... I ~ #', • • •• ' • '; . 

..-:. Jo.t-.':'"\ ~ 1 "'''. " 1'". I !\'~ ~ .. <f <t. J'~\ ... '.J 'i I :" ;.'~ , 1 it·" 

::. ~ .. ,.,~:t.~:~.~\.:: :7-t~~~\:3:~~.~'~~~~.~:~::~,::;;~::· ;'.:;.:~. " ':'~,~:: ·':·:.;l~~::'~=:~~~·" , ... : .;.~ ;", . ~:._-; ....... : ... ~:: .::-----
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C~{?~ E.S ,:; :.: :l~:':: C C .:~: 
Car~ac~s, y~~o~ 70r:~~nrv~ 

':' .. , ,,,,;.':". ," ~s: '; ;_ • 
. ~ .'';;' ; ....... ;. ·~tns ~~ . .,':')J: .• r. :"5 divided ir.to t'.W ~:·.=l:r. s!:c,,:;'ons i~ (l'~(.:. '.:,~. 

"_:- ~/"·:.~/ .. -~~·i,'\l·r~c.te ~S;;aC1i.1 coal ar.d :7lat2..llL.;,~gica:' cor.: :AS: .. Ce. ::t,. '._ '~":·'·I~",~ .. ("'/rt 
"t,;: . . '··f'·.:·;:' •• ~.~: "en ".·p ... ·ic..:l ... e-t .... ~""' .. ,.., .... 0 ............ -~ o·t"" .... , .... _ .. J""".., -' ......... r· .. ./' .. 

! '. ' .. : -_~_ ...... r.' ••• • 'f~ ... u.~..J J. "\..4. lJ J. C" .. J.. •• J.. .. 1 b "" tU~ ~ ... I...J~ • :Sal •• ;) J..J.. .... b lHio\.. II..L. ,i;, ... 4., • 

• • . ~. f-' ," ,;, .... , ., .. ' r , . .,.., ;,,- ,.. .,...,.,..., .... ., no"",, .... "'" ........... .,... ~ • ~.,..'. .. 

'~~.: __ ',:;" .' .J '\, ,~r!'~'" a. ,1 ., .. e . C ,jd. d,.t.! ... S • • ..... ~ ... t,;,; J. O.L t.::, "Cr .. 0 .. 0 .i.l.l:'~·.':;" ~:[; CO~~:r,0!-"": S ~"",~ 

;~'.:.: '-:"~ '-:i.:~~:" •. < UPCr. t::C assmr:ption ~he Sc.;.wlJ'l.:r.Z r::etC.Cc..S used rc~rc;:,:-,'''; 
.., .. ~-. •• ~-... " ._;' ..... ,1. ;;:::.:;;.;.: ,'. .: ""I o"~. _ '": . 
, ..... ;_ .. " ..... :.,.,." ...... _u.;-Ii.J.I,_C co", ••. , 

".;' ; .... :.~ _r. • .... , •••. , 

•• t" --,.- 'J..' : J"" . . 
~~.- .. • .. ~~I ~ ~'.'~ ... ,;, ':'. ... ~ .,... .... ,...."1 a.:",' . ..:... .. ........,.; .. .. .. 

: •. ~1 .. ·:".:;:. .~ .(loa cOQ ... "".He lS hJ.c.,:l volatile :3 b1,,~ ....... r.ou.s. This:...::; I,'::"S·;·:; r.:-, 
't" •. ::~-,"'; •• ~ - ·r~" .~"f~""~_~ 36 per ceY"':';"" .... , +~., · ................. c- c -.;.... .- (1' .............. '" .... '.,.~ ".",'t~ ... ..•. -c: ;.eo •.•. ··• ...... ,. •• ,.n;;:.!.:: du vu ... au ... .Le ... o.\.u·· ... o •• "cnu m ne~C\_- ... "·~vL. -J .. "'I.;, 
~ Ii.'. ' "" :' ... ' :.'~"" , ·r. l' ) ~ • , 3 7·'"10 'I:l "-" / ~ • ( ~ .; " ." "" ~ t .- - .' ~ -.: c... . .. 'c" , ' .:' .... ; ....•.•.• / .J.,\S S rir.a ... , v;:)" ........ D ; .. .;.n~ra..l..-'.". \.o~- .... ee, ... 0 ... ..,,, ~''''.}~..,). 
~.;.J"I.,.._:-.. ,.' -l ••• , .... "\", co'" ~ ~ s -n· "I.... • ........ ~.~ ;'-_..: .,... .... .,...,": ~.. ...."...,..,..... _ ... _,...... ....... ':) -f-1 .. _0,- - ", -: ••• .- ~'"101 
:: •. ' '. ·~:~·.""r) ~.~.t ... <1.J. _ \" u~ Slu .. ,~ .. J..c.. ........ :1 ~U.,H .... { 1".00 V4 .... Cl.'" ..f..~C.u SOlin,:; OJ. "".,c; , ..... ~~ .. (.; .. 
>';> .. >~-:~ . .! .• ~ •. .,. .... SealliS 1'.,.., weste""n "l·,.,t.·,,",ry :"';""0';5 ~n''::' -Y"'::'';''''n~ L:.·.'.;,·: .. ~ .. r'·;.:,..J"· .:,_.: . ./'.:::.~ c" .... ::.:... "u ~ "'\.-';1.~ ..... \..;".· 1 .............. ~ ~ _ .. u ....... "' ••• "'.' __ 

>"t·;~:~··!~·,o~~ a:1 samp las ap~Gar i~ i::'oa at i:ached co:r.pi lii~ion. 

f~:.~~:,<:\~7}~:~~~:: ,,' , ", " '. ,S:EAVo :0 A~ 
..;:~- ~;",!,p)~': Cna .. ~ re'nFi1'atlO7\ I 

." :-7\' ... ~. ~~ ... : .... ~ ,",. '. "'_' . . 

, 

(~l~:,~,:~t.-<':··::.~··;· .. '~'~e 'n~oderate ash content of 12 to 16 per cent., LO'o' su:':~·:.r 
\C-.~\,,~;· ~con~(:':lt of -:r.e coal and the ash characterist:'..cs preclud.e u;:y 
';.~:.;:':;." t. •. cons:'dera ~ion of upgro.d.ing the coal by j..echa~1ica 1 C lec.:1ir,~. 
i.·f.:;::» ~:~:;\>~~ .. . .. . _. .' . .' ' 
~"'._ "~:"'."".' . :." ..... dry m::..n~ng cor.ell tlons preva1l, the on:'y prep.:..r<... 'cio·;. 
~"';~.~ . i" ;, <'faci li ties reouired will be cr'ushing ,. c.ustproofing a~H:"/o:' :~rc;.:.:;~ ... -
-:~~."~'" ~""p~~oo:~ing for transport, and conveying and. storage fac:'.. :':i. 'C.:".:.). 
~T::.~~:.c, .... :I:f.(h:.stproofing or freezeproofing is :-eouired it i.:; l'oco;-;'.;·,;,:l':...icd 
t".·-·).'''<'',·.':!;~,: :ig:-.t oil treatment 'oe.used.in accordance w!.th o.cce~~.:!6. 
o~;~;'::~ . " .. ; :.' ~rocedures .. 
~~~: .. ~~~~~\,<~~~':>.:.~ .. ~ ~'\~ .. '", . . 
.(.i.:'_": ... ,.< ." .. :, ~;o::. ~ -.n r e Con ten t 
\~:.:' ... \":<: ~1; ~'~:,- ~ .. :~.' ~. < .. 

~C:·~~· . ·.·-:i~.-';The equilibrium moisture content of this coal is Quite .. Co'::, 
~~J:''.''.\~'. ,-·;·,rangir.g f;-olii 3 ~ B to 4;6 p~~ cent; this is the inhere:.t 0;:' ';,,,,(.. 
.,'''.:., -,.,-, moisture of the coaL 
~~r\<:. "':'<":~:i:' . • • . . 
::~i' "~':- ,:"i:! .": n.:..r orYlng the coal to one to three'per ce~,'"G moistu:-e :'::O:1~~:.~ 
~';(>; '::"'; .'~ is .. readily attained; this is the residual Ii.oisture. 
~_ ,.~. • .~.. r' " ~ .. ':." , .1 

',._~J. ..,~. 'J,,' .'.,t 

'""y .::. ~."'j'~ . Su;: fu r CC);'l t en t 
,:~t.i: _' \~ .... ,~ ~l '. .,>,-. t. ~ T 

r···,. ,-~";~, '.~.~~~~ .,.'"to J;': The sulfur content of the coal is very low rang:'r:g f~("jrr, 
:{:'';'~> -', only 0.3 to 0.4 per cent on a c.ry bCisis. The low lev0l of .... tis 
;~}';.;;:l>'~· .:--.impurity i.s also indicated by. the low iron oxide content o.'~ '~''le 

~~f:;t;';;\:~:~·.' 1. :(, t~~r and Hvdrogensnton~ 
..... " ' .'.... , t' : ...... ;,-•. _ 

~:~ <'\:.,: >'~'~'\'i~ The volatile and hydrogen contents of tho ~onl ap7>eD.:- to be 
JJ:;:: .. :.;.~ .. ~~', low for coal of this rar:k .. The dry, ash-froe values C/.ro r.JOut 
;;.>.\ ..... 1:.:· .'~ 37 .. a~d 5 per. cant, respectlvely. One t'lightconsia.er thesi,' t:o 
::~~.,.~ ..... ,\ ~ :::~:i~.i~"' . .';' ~'.', . ~:' ..... ..' . > '.' 
· ... "·L ',.' -.I', d.'" . ",~, -, .1"":, .~~ .. ",i ~:1.';',... 'l .• 

1\!~~,.:;?::;:":~::;L'.:~"',~:~;,,._: ,'~", ' , ' . 
. ~ ~ ~ ,. __ ... , ... - .... -............... " ..... ~-.~ ... -., ......... ~ ... -..... -.. '._ .. ---.--~--------.-.'" 
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EVALUATION OF COKING COA.LS FROM 
CARMACKS AREA, YUKON TERRITORY 

by 

B. N. NandP'( and D. 'S. Montgomery** 

INTRODUCTION 
" .~ 

Four coal samples from the. diamond drill Hole #2 in the'~a~~~ks Area: 
. . . . . , . \~ : 

Yuk~n TerritorY'tV'ere sent by Mr. J. E. H1avay, President, T~si'inExpioratio~~'······:··· 
.: ·t· 

to the Fuels Research Centre for chemical and petrograpqica1ev~luat~~n. The. 

property from which the samples were taken is located in Drill ·ifci'le·· .. ffol· in the' . 

Carmacks (near Anvil Mines) areaas'shown on the map (F~gure 1) • 
. :", 

SAMPLES STUDIED 

Sample 1 - 180' - 190' - Powdered coal about minus 48 mesh pat"tia1 size. , 

Sample 2 192' Lump coai of various sizes ranging from. 1/4" to 3". 

Sample 3 195.6' Lump coal of various sizes ranging from 1/4'; to 3" • 

Sample 4 - 211. 6' Core sample of 2" diameter and 4" long. 

The four samples 't.reighing about 100 to 250 gms each, 't.]ere received in 

plastic bags. Parts of the samples were crushed in accordance 'tV'ith the ASTH . 

Specification for Proximate and Ultimate Analyses, Free Swelling Index, 

Dilatation Test and Microscopic Examination. These samples are rich in minera~ 

carbonates and 'part of all 4 samples w'ere leached \V'ith 1:1 hydrochloric acid: < 
, 

water for proximate and ultimate analyses and dilatation tests. 

EVALUATION PROCEDURE AND RESULTS ': . ." .. 

(a) Proximate Analysis (Moisture,Ash, Volatile Matter and Fixed Carbon) 

(b) ta10rific Values 

Standard ASTM procedures' 't,rere followed fot" these determinations 

and the results are given in Table 1. 

~.( Research' Scientist, Fuels Research Centre,· Mines Branch 
-Jo': Head, Fuels Research Cent.re, Mines Branch 
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(c) Free Swell!ng Index 

The ASTIr Standard Method of Test for Free S"t-lelling Index of 

coal, ASTM Des:i.gnation D720-67 procedures'was followed and the results 

are presented in Table 1. 

(d) Ultimate Analysis (Carbon, Hydrogeri, Nitrogen and Oxygen) 

This analysis ~olas performed in Perkin Elmer M~del'240 

Hicro-eiemental Analyser and the results are' given in Table L 

(e),Ruhr Dilatometer Test 

\', 

.. :. 

'" 

Reflectance meas~rements do not, except in severe cases, indicate, 
-··f . 

, ... 
the extent totvhich the coal has been oxidized. HO\-7ever, the determination 

of the dilation properties using the RuhrDilatometer. together \-7ith the , , 

., ". 
microscopic examination of the residue from the dilatom~t~r ~est giv~s.a 

better understanding of the nature of the coal and some indication of 

the state of oxidation of coal. The test measures quantitatively the 

contraction and dilation of coal ~vhen, heated at a constant ,rate of 

temperature increase of 3°C per minute. This test was conducted 

according to the German Specification DIN Sl739.Coals Hhich show no 

dilation and very low contraction, although they may agglomerate, are 

not considered to have the required qualities that will yield a commercial 

grade of metallurgical coke. The results of- this test are given in Table 1. 
, 
(f) Microscopic Examination - Maceral Analysis 

The samples were polished in accordance with the procedure 
. ~ .. 

described in' ASTI1 Designation D-2797, '~ethod of Preparing Coal Samples 

for Microscopic Analysisl;>y Reflected Light". 
. '.~" ; . 

The maceral analyses ~olere conducted according to ASTIl Designation 

D-2799, ''Method for Hicroscopic Determination of Volume Percent of Physical 

Components of Coals" . The macerals ~olere counted at a magnification of ' . 

600. The results are given in Table l. 

(g) Reflectance Measurement of Vitrinoid 

The reflectance measurements ~olere performed on the polished samples 

(prepared for microscopic examination described above) according to ASTM 

.. 



- 3 -

Designation 0-2798, Tentative Hethod for "Detennining Nicroscopical1y .. 

the Reflectance of the Organic Components in a Polished Specimen of 

Coal". The results are given in Table 1. 

DISCUSSION ., 

The Free S'-1elling Index .values of these coals !ange from 5-1/2 to 9, 

. llhich '-lere very unusual for high-ash content coal. In order to .ascertain 

" 

. : ~ 
: i ~ 

l-lhether these high F.S.I. values were due to the evolution of carbon'dioxider: 
. " 

Sa:mples 2 and 4 '·Tere lea'ched w'ith hydrochloric acid {I :1)",. The evolution of , 

a tremendous amount of gas, mostly carbon dioxide, indicates'that"thiscoal '.fiis 

'rich in carbonate minerals. The F.S.I. of the; leached coal decreases conside~ab1y: 

Nost of the analyses ,"ere performed on ,the leached coal to obtain a, better 

evaluation of .,the coal substance freed from. the hydrochloric acid soluble 
. ' 

minerals. 

The volatile matter of Samples 1 and 2 (supposed t? r~present the upper 

part of seam 180 ' to 192') was approximately 20% with high-ash content of 

approximately 36%; whereas the lower part of seam, Samples 3 and 4 (depth 195.6' 

to 211.6'), the volatile matter was higher, o~ the order of 27% with a low-ash 

content of 1.5 to 11.6%~ 

Petrographic analysis sho,,,s all samples consist of about 95 to 98% 
.. '. 

vitrinite which 'is v'ery remarkable for coals of any rank. Many difficulties :'. 

'>lere encountered in classifying this ,organic mat.ter (vitrinite). The problem 

l-laS to determine '-lhether the rnaterialwas impsonite or coal. Nicroscopically, 

impsbnite has the same structure as coal but it has a. hydrogen content of 
: .. '-

(4.8 - 5.5%) and an oxygen content (1.9'to 5%). The ~ydrogen content of these 

coal samples varies from 4.5 to,5.5% and oxygen content 5 to 7%. From the 

structure pf the semi-colee and the results of the ultimate analysis, it is' 

concluded that these samples are 'not impsonite but coal. 

Dilatometric results show that all original coals have high dilatation 

and contractio'n. 'lhe dilatation of leached Samples 2 and 4 decreases to nil 

nnd 24% ErOm 166 to 245% respectively. 'This decrease in dilatation is probably 

caused by the removal of .carbonate material from,the .. original coal sample. 

Contra~tion and plasticity index '-1as also slightiy a.ffected" 

. "'. 
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CONCLUSION 
' ... 

Coal Samples 1 and 2 (upper seam) have a higher ash content'. than Samples 

3 and '+ (lmver seam). In spite of a high-ash content the coals' have'g~od 

plasticity and dilatation. The High Free SHelling:Index'also in:dic~tes'that these 
. . . . 

coais are fluid though carbonates are partly responsible for the high swelling index. 

The rank o'f the .coal is in the· range. of medium volatile as ~et~·~in~d;·'1?Y,.,_ 
Reflectance Heasurement and Proximate Analysis. 

~ -:', 

·····'1. 
• ':, ~ .:.! : ~ • 

. . 
Petrographic Analysis shows these coals are::nrairrly;'·comp:~;:~~~~n.:tnit~·· .,.-

,·rh i~n ' at.: ts as a:'t'~a~t~ve~ ,c9:::np.onent in coke..:making. :and·~.abQ1,lt·,:l '.:t~,.: 2%,'.0 ther ~acera1s wili 
, '- . .. ~, . " . .. 

.\'" ,. \.:: "'-.".' . 
are termed as inerts (fusinite, semi-fusinite and micrinite}~;tve"iould- like ... _., 

. , . . : . . .. "':. ." , ~ ,':. . . ! ... 

to point out that it is very unusual to find a coal seam such, as th'i'~'~Thich 
.,:. t 

consists of almost pure vitrinite. The geo10gi;ts familiar:1;Y'ith'th~s':'~~~~ -. 

in the Geological Survey of Canada c;nsiderthat such anoccurrend~\s'. so 'u~1~ke1Y 
that they question ,vhether the sample submitted represents the entire. seam. : 

The usual sp~cification for coking coal is that the mineral.matter.be' 

less than 10 %. It is therefore clear from the proximate analysis of the' acid 

leach~d samples that extensive washing.is necessary to reduce the mineral matter 

content to acceptable levels'. 

Samples 1, 2, -3 and 4 '-lere leached with hydrochloric acid to remove t'hEi" 
.,> 

carbonates so ~hat the volatile' matter indicated could only be derived from the 

coal substance. It vTaS essential to do this. in order to classify the coal and 

to differentiate it from the .vein hydrocarbon im·psonite. 

The dilatation of the non-acid 'washed Sample 2, was 166 '-lhile the acid':' 

1;-lashed material was nil. It .w·as concluded that the dilatation of this coal 

was considerably influenced by the carbon dioxide released from the mineral 
, 

:: ... 
. . 

matter. The. same comment applies to the. acid "Tashed and non-acid washed 

Sample 4. The contraction of the coal samples submitted indicates that this 

coal if it can be succ~ssfully cleaned to remove the mineral matter would make 

a very good blending coal for combination 'tvith other Im-l-volati1e coals of low 

fluidity from"Y'estern Canada. With these limitations lVI~ consider that this coal 

could find.a market'in the' Japanese coking coal trade. 

.. 

. \ 
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Table 1 

P~oximate Ana1ysis* 

Sample 1 . Sample 2 
180' -190' 192' .. 

Noisture 0.48 0.51 

Ash 37.06 35.24 

Volatile Matter 19.37 20.60 

Fixed .Carbon 43.09 43.65 . , 

F.S.I. non-acid leached 5-1/2 9 

F .s. 1. acid leached 7-1/2* 

'I':U1timate Analysis (on ash-free basis) 

Carbon % 

Hydrogen % 

Nitrogen.. % 

Oxygen % 

Hlc 

Softening Point °c 8
S 

Contraction %,P 

Max. Temp. of Contraction 

Dilatation '70 

Max. Temp. of Dilatation 

Plasticity Index C 
8 -8 
'C S 

Uax. Reflectance in Oil R 
'0 

Vitrinite (Reactive) 

83.8 81.0 

5.3 4.7 

1.1 0.99 

7.07 7.44 

0.76 0.69 

Dilatation Tests 
'If-

396 396 400 

22 19 21 

°c 8 463 C , 
. 450 489 

22 / 166 Nil 

498 501 

0.32 0.35 0.24 

Reflectance Measurement 

0.96 1.1 

Petrographic Analysis 

> 98 'Yo :> '98 % 

. ' 

... 
,', ',' 

,: -~. 

Sample 3 
195.6' 

Sampl& 1+ 
211.6' 

. 0.29 
. .' 
1. 51 

28.71 

69~ 78 

6-1/2 
.' -'., 

~7.0 

4.5 

0.78 

5.15 

.,' 

0.70 

387 

28 

447 

168 , 

507 

0.46 

1.06 

0.54 

"' .~ .. 11. 64:'" 
. ~ ,. 

'. 26.49., 

.'~';: .', 61. 67,' 
.' . "''''~ 

. \ 

9 

5-1/2* 

. ' ... : 
.' " 

• • ~.~. t ,. 

'. 

82.42 

4.9 

1.0 

5.39 

0.71 

* 384 405 .. 

26 25 

. . 440 470 

245 24 

507 507 

0.46 0.40 

0.98 

>98 %. > 98 % 

'I':Aoa1ysis and tests done on 1: 1 hydrochloric acid leached sample. 
'. 

., 

.. 

'. 
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able for lode deposilli. These srells include a variety of rocka besides those 
of the Yukon group, with which plllcers are generally aSEociated in other 

. districtS of Yukon. Thus the best known placers of Carmacks district, 
those ot Nansen and Victoria creeks, are mamly in arcas of Tertiary acill 
intru!i\·e!. 

When searching for placers it is important IIleo to consider whether 
the country has ber.n glaciated. This particularly applies in Carmlleks 
district as parts of it have escaped glaciation. Placers formed beforc the 
glacial period would in most cases be scoured away by ice movement or 
buried beneath drift deposits. The features of the Illst glacilltion ore still 
lresh and unmodified by post-glacial erosion, showing that the time since 
the disnppearance of the Ice-Eheet hus becn too short lor placers to lorm. 
For this reasun the western limit of the last ice-sheet hns hcen indicnted on 
the map. 

It has alrelldy been mentioned that part! of the district in the vicini­
ties of Selkirk and Nansen creek, outside the limit of the last gloeilltion, 
were subjected to an earlier glaciation. The importllnce and extent of the 
earlier glacilltions are not lully known. However the placers' of Nllnsen 
and Victoria creeks lie on top of the old boulder clay lind have, therefore, 
becn formed eince the earlier g1:lciation. For this reason the IIrens thllt 
were subjectcd only to the carlier glaciation are not tu be regarded DS being 
untavo~rable for placer prospecting ground. 

COAL 

Coal has been known in the district since the earliest explorations 
by Dal\1Ion, in 1887 1, who noted the prese'nce of thin seams in the Lllberge 
leries at a locality thllt subsequently became the site of the Five-finger 
cODI mine some 6l miles nbove Fi,,('-finger rapid. Later, COllI "'as found 
at I\'hnt became tIle Tantnlus and Tantalus Butte mines on Lcwes river 
above CRrrnaeks. The Tantalus Butte mine rontinues to produce n few 
hundred tons cach yenr, most of which is Bold in Dnwson, but the other 
tlVO mines lire closed. 

Tantalus ilIine 

This mine is on the south sirlc of Lewes rivcr, a mile above Carmaeks,· 
and 1I'M op~rnteJ by the Five Fingers ConI Compnny. It has been aban­
doned for some yems Rnd its workings I\'ere not examined by the writer. 
The Tnntnlus conglomerates outcrop along the river bank both above and 
below the mine, snd by their IIttitudcs indicate the presence of a minor . 
anticline west of the mine and a minor syncline to the cast. The follow- ; 
ing account is tnken from reports by Cairnes.3 

"'The coal outcrop on the river bank is well situated for economical 
working. • • • • Three scams have been opened up, only tbe lower two 
of which hllve been worked to any extent. The seams vary somewhat in 
thickness, but average about 7 feet 6 inches, 6 feet 6 inches, and 3 f~et 
-'-0- 0, W., ~JIopoli 011 .. Eop\onltloa ill III. Y"lIoa Dblriol. N.W.T,. and Ad) ..... 1 NorUo. 
.. Po.-1t011 .f 8ril.iaJl O;,lumbla. 1137": Gtol. 8W'1"o, Ca .... d •• Ann. RfopL JI87·a. pL B, p. Itr • 

• Caa.-. D. D •• 0001. ti ..... c....t .. " ...... R ...... ' 1101. Po II: 1101, p. II: 1Il0l. Po .... 
~lAwoo """ Nordmaklilld RI..,. c-I DioIrio\-, W_ •• pp. ,,"N """ It-. (ltll). 

<laid. _ 1'1-. II. pp. U-Ir UIII). . 

59 ~!;J 
of coal it the bottom, middle, and .top Eenma respcctively. The lower two U '\ 
scams hnve, in places, not more than 4 feet of rork between them, and . 
the middle and top scams are generally about 7 fect apart. 'fhe coni is . • 
"'orked by the pillnr.nnd·stall system, from two le"cl cntrieH, which havo .. 
been drivcn IIbout 2,000 fect. The beds in the nline workings dip to tho 
east at IIngles varying from 24 dcgrees to 40 desrces. 

II A 6oo·pound sample from each of. thcse seams taken by thc writer 
in 1908 WIIS treated Dnd analysed by the Mines nranch, the foUolI,ing 
being part at the results at tuis work. 

Upper Ica.m )lIddl. a .. m Ln.lrlC!ftln 

liB" w .. hod lLA" II'nlhcd II ... W .. hod ------
'Yo 'To % 'Yo % ~ 

M~i.l.ro I. """,pl •• 1 "celved In 
.. "" .. tory ...... , ........ , •.... 0·' g.r 0·7 

Prodmut •• naIYli. 01 coal dried 
aL lOS <lclI",,1-

.'II.<I ... bon .................. 68·0 &g.g 1401. eo·a An·O IV·' 
Vol.LiI. m.Lter ................ • 25·0 20·3 20·7 2H 27·8 2/1-1 

U11r.~~'i~ j,~;,:,):.·~·oi ;i;~;i co~i':':' 17·0 13·1 18·2 U·O \6., 12·1 

C.,bon ........................ 5-08 .......... .......... .......... 71,1 
J[ydroccn .•••••••• t ••••••••••• .·0 .. '0:5'''' '''oT'' .. ·0: ..... 4·3 "'uT''' Sulphur, ...................... 0·& 0·$ 
Nittoucn •••••••••••••••••.••.• 0·8 0·8 O·g 0,8 0·7 0·8 

~:~~~~::::::::::::::'.:::::::: : '·0 .......... .......... .......... j·2 
17·0 .......... .......... . ......... IG·:! 

Calorific value 0' dried coal In 
elllo,i" pel 'rllmme ...••.•... 8,700 7·110 '·310 1·070 '·700 7·210 .. 

The Tantalus mine was operated from 1905 or earlier until 1922. 
In eurlier years from 3,000 to 8,500 tons a year were produced for a 
period of seven years or more. Much of the coal was used by the river 
stellmers but W3S not found altogether satisfactory owing largely to the 
difficulty of distributing it to coaliDg points up aDd d01l'n the river, aad 
the steamers rcverted to the practice of using wood al fuel. Production 
dropped in 1918 below 1,000 tons and in succeeding yean fell to a few 
bundred tons, until in 1922 the mine was closed. 

Tantalm Butte Mine 

The presence of coal seams in Tantalus butte, across the river from 
Tantalus mine and Carmacka, hIlS been known from about the same time 
a8 t.he Tantalus mine started operation. The Five Fingerl Coal Com­
pany closed the Tantalus mine in 1922 and opened the Tantalus Butte 
mine in 1923; because compared with the Tantalus mine it iJ cheaper to 
operate on a small Bcale. Since 1923 this mine bal produced from 300 to 
600 tonI a year, most of which is used for dO.D?eltic heating in DawsoD. 
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Most of the river steamers burn this coal. and about 7,000 tons will be 
loaded this season. 

There are three seams opened up, only the lower two of which are being 
worked at present; others may be found, as the formation is, in most places, 
heavily covered. The coal is worked by the stall and pillar system from two 
tunnels. which. when visited in October. were in 692 and 708 feet respectively 
on the bottom and middle seams. From the bottom seam nine rooms had 
been or were being worked. and were up from 50 to 115 feet, No.1 having 
been run up 160 feet to the surface for air. From the middle seam there were 
ten rooms up from 70 to 150 feet. Although the seams are dirty, the coal 
could easily be sorted; but as wages are $5.00 and board, for underground, 
and $4.00 and board. for surface work, no sorting has yet been attempted. 

The following section was measured near the end of the tunnels: 

l
coal ......... 2 feet, 4 inches. 
Shale ........ 0.. 7 .. 

Bottom seam. . . . . . . . .. Coal ......... 2 .. 0 .. 
. Shale ........ 0.. 8 .. 

Coal ......... 2 .. 11 .. 
Shale ...... ........ . 4 0 ,. 
Coal ......... 2 .. 3 .. 
Shale ........ 0 .. 2 .. 
Coal. ........ O.. 7 .. 

1\1 iddle seam. . . . . . . . .. Shale ........ 0" 2 .. 
Coal .......... ' ..... 2 " 0 
Shale .. .......... ... 0" 2 .. 
Coal ......... l 8 
Shale .. .............. 7 " 0 .. 

T {Coal. ........ 3 .. 
op seam. . . . . . . . . . . .. Shale ....... . 

o .. 
. The measures are quite regular and can be traced over twenty miles ~ 

down the NordenskiOld river to the south and for over ten miles to the lD 
north, from which it may be inferred what an enormous amount of coal this U"./ 
district contains. When the measures have been prospected they may be _ ",/lIP 
found to extend much farther. Only coal near the river is at present of (Y(I~. t;;-z...-
economic value. The dips are to the east and vary in the tunnels from 24° « 
to 40°. Three average samples, E, F, and G, were taken respectively from 
the breasts of the bottom and lower seams and from the top seam where / ~ 
cross-cut from the middle seam, probably about 300 feet in. These samples ¥r'::y 
analysed by Dr. Hoffman gave: E. F. G.' 
Water. . . . . . . . . . . . . . . . . . . . . . . . . . . . ..' O· 75 O· 76 O· 82 If'''; 
Volatile combustible matter. . . . . . . . . . . 23' 61 24' 74 25'12 
Fixed carbon ....................... '. 55' 21 58' 60 66' 03 
Ash... ............................. 20'43 15'90 8'03 

100'00 

Coke per cen t. ..................... . 75'64 

100'00 

74'50 

100'00 

74'06 

These results show that the coals in the laboratory make a good coke. 
and it is hoped that they can be used when the copper deposits of Whitehorse, 
and the minerals in the other parts of the Yukon, become further developed. 
It is also hoped that these coals may be found much nearer Whitehorse. 
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Tantalus Butte 

At Tantalus Butte, across the river from the Tantalus mine, the same 
measures again outcrop, but dip to the west, showing the presence of an 
intervening synclinal fold. The coal outcrops are near the top of the Butte, 
about four hundred feet above the river, wash and terrace material covering 
the formation lower down. The best seam seen contained five feet of good, 
firm, clean-looking coal with one foot of coal and shale on the bottom. 
Other seams were dirty and narrow, but good ones may be here obscured by 
drift, etc., as practically no work has been done except small surface cut­
tings. Altogether, the general conditions of the measures, including dip, 
strike, etc., are similar to those at the Tantalus mine, and the property will 
probably be worked in the near future. The surface samples obtained did 
not give a firm coke, but possibly fresh coal would give a different result. 
The following is the result of an analysis, by Dr. Hoffmann, of an average 
outcrop sample from the best seam. --Water ........................ " .. . . . . . . . . . . . . . . . . .. . . . . . 9' 48% 
Volatile combustible matter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 32' 28% 
Fixed carbon ....................................... '" . . .. 53' 51 % 

.~Sh ............ " ....... '~i'",~'~i'n'g'e~~ ~i'~; . . . . . . . . . . . . . . . . 4' 73% 

/ This is situated on the east side of the river about ten miles north of the 
/' Tantalus mine. A considerable amount of coal has been shipped from here, ;fit) but the old workings are closed now on account of being dangerously 

C\ t\ (Ic(U' b situated on the steep clay and sand bank of the river, subject to mud slides. 
;;.1:/. ~ The old slope was down about 350 feet with rooms run off it, the seam in the 

f\ "~I I [ Cf,(V Lt<i'31- lower rooms being three and a half to four feet wide. The new slope now 
(PJIV~'/'I~' 11S';n being sunk is to the north and in safe ground, and at the time visited was 

TJ' down about 525 feet, dipping to the east at 16°. This seam, which is not 

~ 
J the same as that mined in the old workings, was at this depth about two 

.~. feet wide, and was apparently becoming wider. It had previously narrowed 
I.A to about six inches. An average sample of the two feet, analysed by Dr. 
//' Hoffmann, gave: 

Water. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4' 26% 
Volatile combustible matter. . . .. . . .. . . .. .. . . .. . . .. .. . . . . ... 40' 26% 
Ash........................ ............................. 10'81% 
Fixed carbon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 44' 67% 
Coke per cen t. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. 55' 52% 

The coke is a firm coherent coke. _ 
These measures are not the same as those at the Tantalus mine which 

appear in the valley about three and a half miles to the east of the Five 
Fingers mine, and also up a small creek about three or four miles to the east 
from the Five Fingers rapid. 

Geology 

General 

In studying this portion of the Yukon, as in portions of British Columbia 
to the south, a striking similarity in the geology is noticed in a north-west 
and south-east direction, all the main horizons extending parallel to the 
Pacific coast line. 

The principal geological formations have been placed in the following 
divisions, beginning with the oldest:-

I 
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/ JU6&U.e . __ ~'t!' 
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2Se61. 

.76 ,24.:74 

.82 25.12 

Dry ba818 

" 

• 26." 
It 

20.43 

58.60 15.00 

66.03 8.03 

.;~ .. , 
Oairnes 

" a. c. s. 

(Channel oamplea) 
58.0 17.0 

. l5.8 Dept. at lIines 

. ,-
540.1 19.2 

" 14.0 11.-< ! I 
y ~.tt'" ! <1 : ::~ ::: :: 

~! (500 lb. samples) 

" " 

RATIO VAL'Q 
PCtyM 

h'esh 2.2 Jr.D. 

• 2.3 " 
". 2.6 • 

regular ·2.3 12.060 

washed 2.3 12,800 

"~ 2.0 11,300 

wash.a 2.1 12.'130 

regu.l.ap 2.0 12,2&0 

wsshed 2.1 12,980 

~.". -All. .. the8~ a:nabea are ~ the seams including the "'bone" laQ'era Slit them - on hand picking this 
.' _teP1al lout, the ash content 'lfou14 seem to cb'gp. :1)!91",4 cW- t'rom the t ... o minable .... 

h 

• :' .·would -oem r ......... 26 -

Opper· 22°ot.·.eam 6.95 
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COUBUST. 
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TANTALUS BUTTE 

FfXED 
CARBON 

ISn cotbCTOR 
&\ Ar!ALYS'1' 

AOE OF 
EXPOSORE 

I 
: l'op 8'10" 13.64 31.84 51.84 2.69 Cairnes A Outcrop 

! .J Dept. ct Hines 
,IUddl.. . '9·1~ 15.32 31.'72 42.13 9.83· .. 1.33 

\towcp 6'~' 12.87 31.72 '9.51 5.9Q· • 1.66 

I Outcrop Kater1a1lwaa olaused sa a "lignite", mter1a.l in m1ne aubaeg:uentl¥ opene4 'bec.a1De a coal. 

I Lowep. . 9'9" I 6.1 31.2 53.8 8.9 Bostock hesh 1.'10 
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~ st&-
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1mo~· ~ 

A. B • .Tohna tone 
Dept.6f' Mines 

R 

• 

.. 

lyr-. 1.75 
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t

l.. : J jahow that mlght street stock - pll1ng o-r the coal.., 

I tODGooban<! acJene( ~2 S2.8 53.0 10.0 A.R.JohnatODe Black 1.80 12,250 
Slack-coa1Jl:st21 JIl Dept. at JUnea . 
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.~. %antalu8 Batte 

OU:BA'lOB.I 

COAL AllALYSIS REPeHt' 
BESEARCH COUNCIL OY AIJrJffi~ 

UBlV"MlSITY 011 Almll'fA "-j 

IBSCRIPfIOB OJ' SAUPIB. 6-4 il,. eample 111 oottoll aaok, 
rakeD trOll l.ower" sesa of a1ne. 

SA1tPI.ZB, Donal4 C. Birch DAD 0'1 SA1IPLDI'Q. 

8AJlPlBB'S JlQI DAD lmC'BIVElU J'ebrua:r7 12th. 1943 
. '.' '. " 

JroISfUU BETAIDD At 99.9$ BWIDlrY (capaclt7 aoleture) &.0 
JlOlSllllm DIAlED At 6O.~HWIDIn' (air-drlect mol. tar e ) ~.8 

PaOXIJU.D AJrALYSISa 

Koiature 
~ 
Volat.l1e Jlatter 
71ud Carbon 

m:rDIAD JJULYSISa 

Carbon 
. ~drosell 

Ash 
tIIH .. wodo. ,_ 
.." ....... ..-.-
.ltrogen 
~pa 

A8 Bee.lye4 

3.' 
10.0 
M.2 
02.' 

70.15 
•• 75 

10.0 
Ol~ 0.' 

1'.1 

Calorlfio Value, groS8 B.r.D.per lb.12,O!SO 
Cal.o1'lt1c Valua, net B.T.V.per. 

hel Ratio (Y.e.IV ••• ) 
A· CarboD/1\y-drogen Batlo 

:"" .COKllIGJmOmRtIESI )fon-coking. 

Capaoll,. 

a.o 
e.9 

" 33.8 
51.5 

48.95 
4.85 
9.9 
0 .. 30 
0.'1 

lS.3 

11,850 

Dr!84 

'2.55 
4.615 

10.4 
0 .. 30 
0.8 u., 

12.470 

BIIU1U:SI Inltla1 Deformation temp. 20900 11, Softening temp. 2l6OU., 
nu14 ramp_ 22600 ),. The sottening temperature 18 the t.emperatura wsuallT 
~abtD aa . the tualon temperature ot the aah. 

This sample, which was received 111 a cotton bag, maT haYa 4rle4 
out eomewbat in 8h1~eDt. ae humidity teste ahowe4 that thia eample coUld 
oontain 5.0.' mol8~ure (capacity lIlo1Gture) without beiDa damp. !'he ana l1's!. 
with capaoity mo1ature 1. shown in the m.iddle column. 

."' 

Signed. D. W. Clarke . 

ApproTe41 3. Stanfield (,) 



COAL JJUJ..YSIS REPORf 

Research Council ot Alberta 

Uni'Veralt7 or Alber\a 

KID: ,P'~d 'l'e.ntalus lHne I.OOATIOB, 

ADDllXSSs ~I ' OPPA TOll 1 .. . 

l t "- I 
lab. Sample 50. 401-43 ! 

,. , 

o.(~ .. , ~~... . 

'\' ,,,',, 

\' , . : 
• '. ~.1 

Cormacn, Yukon ". :"l, '~~';' ' : '. 
, , .. , ~ , . ,:>... ";:.;. ;,' 

.J,' • 

DESCBIPfIOlf OJ' BAlIPLBI 5-e lb. 8upl. in cotton saok. ~ ~ ~ .,' ~,.·i~c.·:~. ~.:~ .. ,' ,:~t,~,,:,.,~~\, I.ower seam at 9'. ' " 
\ i ~ "~;' ; 

SAYPLEl1: Donald O. B1rch DAn mr SAJ.tPLIm1 Jan. 15 A 16,' 1943 
BAKPLER'S RO.t. _ DAD BEO.otIYXD:, : J'ab. l.~h.. 19-&3 
•. " .• ; .~. -. '*'. . . . -~. . .... -'''\' -.-'1' .. :. ~: . ,"... ';.~ .• ,; ~ '. i " __ ' 

'lI>IBTURX RETAINED A? 99.9~ mnamn (Capac!t)' moisture) 2.1' 
Jit)IB'fURE RE'l'AIHED Art 60.0~ liUJIIDITt (alZ'-dr1ecl moisture) 1.S 

. '. .,-;-.' 

. ~''- ... ~~ !"':: 

PRCnmn ARAI.YSIS: 

Jloleture 
Ash 
Volatile J.Yatt81" 
Fixed. carbon 

, UL'lIMA TE .AN.ALYSIS: 

, Carbon 
BydrogeD 
Aah . 
SUlJlhur 
Nitrogen 

--'I 
!' 

As 2ooelYe4 

O.t 28.' ' 
21.0 
-18.8 

59.95 
, 8.65. 
28.4 
O.~ . 
0.8 
6.G 

C8pa 0 1\7 

2.1 1 

29.0 
21.& 
48.$ 

69.20 
3.70 ' 

28.0 
0.30 
0.8 
8.0 

~ .'. '. ... 

• ,';:- f· 

.:.:. ~ , 

DrIed;.:: 

"'eO."8 
, 5.55 
28.6 ' ' 
o.ZO .. 
0.8 -
6.3,r' ',' O%7sen 

, . . :"""'-~ )" 

Calorif1c Value. gross B.'l.U.per lb. 10,230 lO.J.lO ,',' . ·10.320 
" , ' 

--...~~~--~, ._- -~-. ~. ~-, ~"--~~:";:.~:'\.:'~-" 
'. .... ':- ... /,.' .... " . ~;,,: 

B.T.U. per lb.-.... 

hel Ratio (F.e.IV.It.)" 

Carbon/Hydrogen Batl0 

COKING PROPERTIES: , ' lion-coking. 

". '4 , 

-. . ~ ". 
- • ,h" .: ~ 

.. ;. ~. . 
¢ ; 'f" 

17.0; 

, " 

BEJlARKS: ' Initial 'Def'ormatlon teap. 2250<7; Bof'tening temp. 23400J'; l'lu14 
temp. 2450 Of • The sottening temperature 18 the tempernture usuall7 taken 
as the fUSion temperature or the nsh. '.' . 

This sample, which was received in a cotton bag. lD8.7 ha'Vo arlec! 
out somewhat in shipment 8.8 hmddlty tests showed thnt this sample could 
contain 2.1~ ~oisture (capacity moisture) without being damp. !he analysIs 
with oapaoit)" moisture 18 shown in the middle column. ~ 

, .'1" 
:o>',~, " 

", ... ' \,' • t 

~.''''~' '1'. > .~ '-

Signed D. Ii. Clarke 

Approved E. Stanfield. (,) 
/ 

;' 
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CDltnnel. sample 8 

to the Department 'ot Mine8 . DiYision of Fue.la tor analyses. 'I't 
, . .. 

Is 'to -be not'ed that the channel samples were taken trom strip. 
I.! . ,. .. _ . '. .• 

ped sections ot ~he seam but aa the coal'ln the main'level had _ . t':" .. '., 
.... • ., t 

stood for ~y year's it had suttered some weathering trom the, ~ r':>~~~-1 
. . ." '~".: ' , 

'act1on or the mine air. The chute 88I!lples also had been 8ub-' ' ... ~:~.,~; 
>-.' ~/ ' ., " . :.' I;;": 

::jeoted to, we.ather1~g and these samples were taken tor the pur-,': < 
'f.'" . 

, " .. - . ~-, . 
~. , .' 

po~e ·only or 1nd1 eat1ng the quall ty of' coal formerly shipped 
"', .,. ..... . 

. under'; 'the, c~nd1tioniJ of bad min1ng practIce as explained else';'; , J)' '," 
i.. i ... ~ ~'. - ·z ~ - " 

where1n .t,:::::::ns are the reBults ot analyses 88 r",. ~ ·~"·":"';';I.""'·'·~"'''''~:''·'·'~''':'~'' .. ,~ 
. -;po~ted by':n. E. Gillmore, Chief Division Qr ,Fuels. , %.";~~,' 

• -. "i,.' " 

:'Lab. No. 28,834 (Marked 1) Channel sample at station B " - -
n w 28~835 ( • . 2) 
'" " 28 s:S3 G ( ,. . 3) 

.- Chute - Chute 
.. to to 28 ,857 {w 4 j -Channel. 

n :. 28.838 i" 5) 
'. " ..'" 28,839 . " 6) 

II " ,,28,840' tt .?) 

.. Channel. -Channel - Channel 
. "," '" 28.84.1" ( .' ._w 8) -, Chute 

~'.~-- . '"\ •. ~ •. ":" 
.' ~. 

- _. . . . ,. . ~ .. ' 

'Laboratory No. 

JlOist'ure ••••• ~ ..... :.tJ, 
Ash .................. % 
'V~t!1e ~tter •••• ~ 
Fixed Carbon ••••••• tfs, 

. Su}.phur.. ~ •.••••••••• ~ 

B.T.U./lb •••••••••• 

Caking properties •• 

Ash sotten1ng Temp.oy 

ADallses' 1 . 
28.834 

6.6 
10.9 
31.3 
51.2 

0.4 

10,940 

Non-
Agglom. 

2290 

2 
28.835 

4.2 
18.'1 
29.9 
47.2 

0.3 

10,510 

Non-
Agglom. 
2~50 

" tI n 
II tt " $I, . ' It 

" tt • 
'11 " tt 

" " tt 

" " " 

" 3 
. 28,836 

4.9 
20.'1 
29.3 
45.1 

0.3 

10,040 

, Non-
.agglom. 
. 2215 

8 ., x 12 of'+. ' _ c .. 

6 x 30 t't. 
I) x 20 tt. ~. 
3 x 28 tt. 
1 
2 -':""l- 1 ::~ 

.. 

r,."i:; °t '"_., 

:S.8 
11.0 
32.0 
53.2 

0.3 

11,980 

Agg1omat1.ilg . 
2250 

, " 

.-

. I 

'. 

, . . . 

i.. 

. ' 



/~--. -. 
g(a) - -

5 
Laboratory No. 28,838 

Moi8ture •••••••••••• ~ 4.2 
A8h.~ ••••• ~~.~ •• ~ ••• ~ 13.4 
Volatile matter ••••• % 30.1 
Fixed carbon •••••••• % 52.3 _._ ..... 
S~phur ••••••••••••• 0.3 

6 '1 
28,839 28,840 

4.'1 3.5 
10.9' 9.8 
31.5 31.0 
52.9 55.7 

0.3 0.5 

.,. 
8 

28,841 

6.2 
1&-.7 

·29.9 
47.2 -

; .... 
,.}., 

B.T.U./lb. gross •••• 11.330 11,~0 12.250 

Caking propertIes ••• llon- Non- A.gglome-
Agg1om~ Agglom. rate 

1:::2P_~_ .1 

, ~:'/"<il' , ':Ash softening 'Temp •• 01' 236.0 2270 2250 

"'Remarks': Although. the . samples' were composed ot small 00a1. the ~ ! 

. pieces l>roke so readily that ,.it 1s evident toot .the depo'Jl t 18 , ... ; ~ ,. i ~ 
"'. oomposed of friable coal~; :~ ... -. . ' ~:-"-

It appears as though the coal. in the TantaluB Butte 
";'deposit may have been considerably e.r:reoted by weathering ot soms 

" . kind., Apart t'rom the f'i~Bt· and last samples. v.hich were most 
,",.' l.ikely more weathered than the other 'coals, thecalori:t'ic Talue8 , 

'. . .. plaoe the coal in the High Volatile Bi tum1nous group. This 1s. . -
. on the assumption that the mo1Btures as reported correspond with 

the natural-bed (or "capacity-"J mo1sture. 

. . 
.. • • r ~ :'''-r 

• Results or Analyses on samples or '.' 
.. ' . Tantalus Butte Coal, Carmacks, Yukon TerritoR 

'. . ~h6 results of analyses on eight samples or coal nom. 
the Tantalus Butte deposit at Carmacks, Yukon Territory, collected' 
and submi tted by Dr. B. R. MacKay and W. J. Dick are shown indi­
v1dually in attached report No. 1199. These.comprise rive channal 

.. samples, viz •• their Nos. 1. 4,. 5. 6 and 7· and three ~hutet ~ample8 . 
Nos. 2,.3 .and 8. The results may ~e summar1zed as rollo"WB: -,-'~. 

;'. ".. , ... ,.... " 9hanne1 Samples Chute . Samples 
·lj)lsture·e0ntent ..... % ~.8 to 6.6.4.2 to 6.2 

. . . 

. Ash (as~eceived) •••• % 9~8 to 13.4 16.7 to.20.7 
B.~.Ullb. (as rece1ved);tO.B40 'to 12.250 1.0,040 to 10,520 
Average B.T.U./1b " . 1l.~O. 10~&30 '. 
Caklngproperties lIon-caking : Non-caking 

. 'These are high 'volatile bltumdnouB coals, and aocording 
to their oalorific values, belong to the B group of' that class. 
Indications are that the coals represented by these s8.'1lples are 
somewhat weathered, and whether :t'reshly milled ooal :from unexposed 
parts of the 868mB.wi1l reveal ooa1 with ~ore pronounoed cakIng . 
pxoperties--charncterist1c of high volatile B (A) groups--1a 
debatable 6Ild subject to oonflrmntion by m1ning operations. >.,., .. 

These ooa1s in respect to heating Tal.ue are s1m11a:r . 
to coals trom the McGrath, Saunders, and Coalspur areas in Alberta • 

.. 

: ' ; ~ 
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7hay aro rou.~hly 1.OG~ ;I.:r. li!;:hol" In c~,1()r1r1c vLl1ua thnn 
~bo ~..nellor coale, but. are .qui te trlablo. 

~be Ton\aluD nu~te Coala evident11 arc .u1'eble tor 
.\e_ ra1s1ngl and oleo tor dotu,t"tl0 purposua depending OIl the 
mount of t.ho lUllp tt1¥.e. 1!1n1ne o:perutlo:ltJ only nll demon.t.rat. ,be propor'10fl or luc.p u1zes-aa,.. do_ to nut Pea-tor c1omar:\l0 
"ee, rm~ tor 8tOlD rei81ng purpose!!, the,. fm.Y be "'lUr.e4 In he:A4 
or stoker tired bollers. or .88 pulYarlz~ fuel. 

.. fto:a. \hIe repor' l' 18 evident that ,be coal rsnlta • 

not, . uc •• 81 Y8 . cOfi.pero4 \1"1'h otbar allldler cOol. 1D. Crutft.4a • 

. Y'aults 

ao maJOl" faults 1fiere round although. fault vaa Db­

:·se.nea ou\tlQg acroo8 the 10.er and upper aeau. Sl8ll%' the en­

trcnco ~ the mne. ibe ttJUl, caused little or flO Yer\1cal. 41a-
. .' 

plaor...,mat,. It, 18 ~ be 1l0\o1S t.hat 'he 1·8C'talua WlOr;dnga. 8'81-'8 

eu~ orr b7 a taul' and a1t1ce Ofl17 ~ 500 f'eol or 'ho Tan~WI 

eao.no' b. .&14 untU rur\hor dnolop!lent 1& dOSlG .m.othor ex­

~a1Y8 raul~lng occur. at ~bl. mine or not. 

~ac8 tan,1 
" ~ ooaP8ll7 bad span' considerable mOll87 111 a aurt'ace 

plon~ tar soreonlne er.4 cerry1ng the· coal tro~ tho "ina mo~tb 

~o tbe loading po1n~ on "the rs.Yur. Tho rollo~1ng 11$ an o1411DO 

or t-bCSG operations.. -Cod toBS ~re~od ·ou, or t.b8 1:11n8 1n suall 

open-end D1no -oars. .&8 the ~. on the sur-tmc. Doar ~e 8l1-

~anc8 ~Q 'tho mine .8e l.eau tban a coal rwmlng pi ~h (in chuteD) 

'the olU"a Mr. lotlcred tor· 80Yttrel htmclr1Jd teo~ by ft· ~l st.eam 

hOlst and dU.."!'lpod em 8ft en4 t1p-oYUr 4wap into a ae\aI l1n~ ohu". 

The grade or tho chute bo1nC abou\ :SOo. The coal I'en '1 gl"&V1'tJ' 

_ .. ral hsmued t"oet end 41echftrr;ed 1n~Q a eqwsre ateol 11ne4 

bin. no bo"= of tho bin ha f"1tte4 1Iltb • ponr actuated 



MElMORAl."IDUM RE THE PHYSICAL AND CHEMICAL PROPERTIES 
OF COAL, FROM THE TANTALUS BU'fTE MINE, YUKON __ _ 

The plll'J?ose of this memorandum is to review two F .R.L. reports, by E. 
Swartzman, on the physical and chemical properties of two lots of samples of 
Tantalus Butte coal, mined by the Yukon Coal Co, Ltd, Carmacks, Y. T" Tiz; 

Report No, l".OB - On (1760 Ib,) bulk. and (B70 Ib,) channel samples. 
collected by A. Ignatieff. July, 1948, 

Report No. 112 - On (3100 Ib,) mine run, and (3600 lb.) screened lump, 
from B-ton lot of coal, prepared by Mr. G. Miller, for combustion 
tests ip. September at i<lb.i te Horse, and received from 
there in Ottawa, November 17. 1948. 

PROXIMA~ ANALYSES 

!.(o isture ..•......• ~ 
Ash •............. % 

p. & O.Survey 
July Samples 

Bulkx ChannelXX 

4.9' (4,5) 
12.5 11,7 
33.6 33.3 
49.0 50.5 

Combustion 
September Samples 
MeR. Lump 
4.5 4.5 

11.6 10.8 
31.9 32,7 
52,0 52.0 

Volatile l~tter •.. % 
Fixed Oarbon •••••. % 
B. T. U. jlb. 11675 11995 11525 11765 
Caking ~roperties xxx .•••••••.•.•••••• Poor •••••••••••• x - .. 

Analysis of bulk sample for coal from No.5 raise onlY. 
xx Analysis of channel samples averaged & adjusted to 4.5% moisture basis. 
xxxAs judged by residue from volatile matter determination. 

Classification: According to the A,S.T.M. classification, adopted 
internationally by Canada and. U. S. A. this coal is "High volatile 13 bituminous" 
(near the border line between the 13 and 0 groups.). The A.S.T.M. scheme is 
not entirely satisfactory for classifying this coal. which according to the 
special S.V.I. classification employed at the Fuel Research Laboratories, 
has properties resembling coals in the subbi tuminous group. 

General Friability and Handling Properties; The results of screening 
and friability tests indicate that the Tantalus Butte coal is a friable coal 
producing approximately 50% (t inch) slack from Run of Mine by ordinar,y 
handling during mining and transportation operations. Further degradation of the 
lump sizes takes place by weathering and during combustion. 

Caking and General Burning Properties: Although the residue in the volatile 
matter determination indicates some "coke" structure, this tendency to coke or 
ca~e disappears during combustion. Therefore, the coal may be considered non-caking, 
and hence free burning, yet somewhat slow to ignite. Some swelling was noticed 
in the mine run and "fines". but the screened l'Ul'llJ>s and "smalls" showed no 
swelling. In this respect, the coal is definitely not suitable for use in the 
manufacture of coke. In respect to clinkering, the 22500 F. softening temperature 
of ash, and it's high lime content, explains the formation of a glassy, more 
or less poruus and fragile, slag during combustion. For other than the lump sizes. 
the burning of this coal in thin layers is recommended. 

Washing and BriguettillZ Properti,es; In general. the coal cannot be 
considered readily amenable to washing by either wet or dry methods, due to 
high inherent ash. Wet washing, however, ~ be utilized to produce fairly 
good yields of 10 to 13% ash product from mine run coal higher in ash, but 
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this quality of coal m8lf be obtained by selecting those sections of the seam 
wi th ash con ten t s wi thin thi s range. Al though there is a tendency for the 
ash to concentrate in the fines, it is probable that they will be amenable 
to briquetting in the raw state. 

Summary ReIllarksi - The Tantalu.s Butte coal is a somewhat friable, non-caking 
bighvolatile bituminous coal, averaging 4.5% moistnre, 11.5% ash and 
11,730 BTU/lb. Though inferior in some respects, its characteristics are 
similar to those of coal from the Nanaimo area, B. C. The lump sizes, 
comprising only about half of the run of mine product are suitable as domestic 
fuel, and the slack sized for best results for steam raising purposes 
require to be burned in thin layers. 

~ecial combustion tests on run of mine coal are being made in a spreader 
stokered boiler installation and briquetting tests on the fines are planned 
for the immediate future. 

Fuel Research Laboratories, 
Ottawa, January 20, 1949. 

R. E. Gilmore, 
Chief, Division of Fuels. 
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REPORT 
ON THE BUR:~nNG PROPE.'RTIES OF COAL 

FROM THE TANTALUS BUTTE MINE, OPERA TED BY 
THE YUKON COAL CO., LTD 0' CARMACKS l' Yo T G 

by 
C.E" Baltzer 

Approved R.Eo Gilmore" 
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1. 

This report deals with the burnlng charactel"tsttcs of coa.l 
from the Tantalus Butte mtne, operated by the Yukon Coal Ca. l,td., 
Ilt Carmacks in the Yukon Terrltory; and shouln be considered as a 
sequel to F.R"I~. Report No.112 .... l which fully covers the physical 
and chem.ical properties of the bulk samples prov"1.ded ror experi­
mental purposes. 

Some 6'700 pounds of coa.l, cons tat 1 ng of three marked samples, 
'were furnished for test at the Fuel Research Lab\)ra.t cries tn 
Otta.wao These samples were as follows~ 

Sample No.ofbags Approx Mine 
No. _shiImen We igl1't!-2.~ Q dif;!_s 19nt3-~ i,on 

A562 21 2350 Mine run 
A562 (a) q 750 Plus 1- inch 21 AS63 30 3600 Plus 12" inch 

Four tons of ~a.ch of these grades vere originally prepared 
at the mine on or about September 15, 1948" under the supervision 
of Mr. Go Miller, Mine Manager, and shipped to ~itehorse in the 
Yukon Territory for ha.nd fired steaming trials* made September 
29, 1948, on the steamer "Whitehorse It operated by the Brit ish 
Yukon Navtgat ion Compa.ny. The samples above ment ioned were 
port ions of the residue of ea.ch grade remaining from these 
steaming trials, and were shipped from Whitehorse to Ottawa on 
October 9, 1948. The shipment,consisting of 59 bage of coal 
cr.mta tned 1n two large wooden crates for protect ion .. arrived in 
Ottawa on November 17, 1948, in a very wet state which necessitated 
a, ir-dry1ng of the coal before process ing in the laborat ory. 

On first examinat1on¥ the samples appeared to be represen= 
tat1ve of a poor quality of bituminous coal, with an abnormal 
propO'rtton of fines indicative of more than ordinary friability. 
The friable nature of the coal, together with the small amount 
insufftcient for involved combustion tests, influenced decision 
in respect to laboratory procedure and test~=eogo~ (1) speCial 
effort was made to avoid further breakage prior to firing; (2) 
with one exception» no upgrading of the coal in respect to size 
was attempted so that the tests would be made on product of as 
near mine grade as poss1ble; (3) tests were limited to general 
observa.tion of til'S performance for which reason no elaborate 
in3trumentat ion of the test equipment was attempted; (4) teats 
vere made in several d,1verse types of equipment, ra.ther than in any 
(me,v in order to obtatn a better indicatIon of the eoalDs suIts,= 
billty for general ut1lity purposes. Beca.use of these 11lnitations» 
the opinions expre:ssed in this report should be treated as indi= 
c.aJ~JQ.n:.~ ~f pe.:rfo~a..nce~ .. l"'a.theI" t~eltte crltert~n which can 
*1, P.R.L. Repol't No.112~dy of the Physical and Chemical 

Properties of Two Spmples of Coal from the Top Level Workings 
of Tpntalus Butte Mtne, Yukon Territory", 'by E. Svartzman, 
December, 19)f8. 

*2. Special liReport on Combust ion Test on B" y, No Stea..."ner, Whtte­
hox'se, September 29, 194BII, by A. Ignatleff 1 October 5, 1948. 



develop over a mere extensive period of USB. 

Burntng teat!3WBx"e made with the vartous s,>l..Jnples in tht~ 
fr)llowing t~rpes of' equipment t 

1. - Space heat ing at ove s : 

(c) 

Test of a portion of sample A563 {plus l~ tnch stze 
in Spl~C 1a.l 'heatel'" des igned for sl1101cs h~ss use of blt U<~ 
mlnous coal. 
Test of a portion of sample A563 (plus l~ inch size) 
in a conventional heater having ns,rrow, deep, fuel. 
space, normal to station agent, Quebec and circulator 
types oJ' stoves co:mmonl~ used in Canada. 
Teet of 'Sample A562(a) ~'?lus t inch size) upgraded to 
remove all fines under '2 inch in sIze j in 5ame conven'" 
tional heater used for (b). 

2. - Test of a. portion of sample A563 (plus l~ inch size" macht'J.€; 
crushed and screened minus It inch, in conventional, dorne3= 
t 1e, underfeed stoker des igned for use with bitumtnous coaL 

Test of sample AS62 and the ma.jor port ton of sample AS63 
(combtned mine run and plus Ii inch sizes respectively) 
with large lumps hand broken to pass feeder (approximately 
Ii lm!h and under), in commerc tal, spreader at okered, steam 
boiler. 

The general conclusion reached was that the coal, of high 
\FoIst ile bit,uminous rank" averaging 4~ moi.sture I ll~ ash. and 
11500 B.T.U.!lb.; va.s quite friable and of a non-caking, non­
swelling, reactive and long flam1.ng nature in the fire, with ash 
characteristics productive of a glassy, more or less porous, and 
friable clinker during combustion. The properties of this coal 
most nearly c onfOI"m to those of coal from the Nlcola. Ares, B. C. ; 
and being of a somewtmt hybrtd na.ture had actual handling a.nd 
burning propertIes .whtch would indicate its most successful use 
in the types of eqUipment appliod to Sa.skatchewan coal in the 
l-finnlpeg a.rea. The Itmlp coa.l i inch and la.rger.l' Le. vith flnes 
removed, should be quite amenable for domestic use provIded equ1p= 
ment and firing methods a~plicable to a high volatile coal are used. 
Whereas the slack sizes l~ inch and under, may best be utilized 
for steam raising purposss, mechanicslly fired in thin layers. 
This implies ove~feed rather than underfeed firing methods. The 
mine run gra.de of coal, containing a high percentage of finsa 
i inch and under ma.y be best used in hand fired steam plants 
us1.ng forced draft and suitable type of dumping grate provided 
the necessary precautions are taken with the furnace design. 

Further tnfo:Mnation in respect to both the cOB.l and the 
burning teats made thereon is given in the body of thts report I 
vtth a following sect ion {aplll@ the optnions above e::pressed. 

o.'1'fl'II'~ 



Orig1.n:'~ Tanta.lus Butte mine of the Yukon Coa,l CO.:I Ltd., Carmacks, 
Yukon Territory. 

Sam,ples ~-Represented three mine s 12'.1913 (grades). 4 tons of each 
prepared a.t mine about September 15, 1948. Shtpped to 
Whitehorse foT' steaming trials, ma.de September 29, 1948, 
on 3.S. Whitehorse. Portton of' restdue of each ::!ize 
rema.ining after test shipped from Whitehorse October 9, 
19~,8. Received in Ottawa, rlovember 17, 1948. 

Sizes ~- (1) No.A562 in 21 bags (2350 Ib) mine run ), ! 
(2) No.AS62(s.:: in 8 bags (750 Ib) Plus t inch) Crate 
(3) No.AS63 tn 30 bags (3600 lb) Plus lt inch Cra.te II 

State; - General appearance (in comparison with good grades of 
Ea.stern bituminous coa.l) slabby structure, wet, dull 
.and dirty with Considera.ble percentage of fines in a.l1 
grades. Samples air-dried to norms.l moisture content 
before process ing i.n Iabaret ory. 

Sample No. 
'l'lrade size •...•.•.•.•... ".... Mine run + 1 in lump +~rr-lump 
Rank {A.S.T.M.) •.•.•••.•.•.•. High voL:.t119 Bltumino'i:is a Bordering 

t,;r .. (; 

Screen analysis: 
Plus 8 inch .•.•.•.••..•••. ~ 

7 If ....... o.o"(;tne .. IIt.~ 
, " ~ o .. (Ii ••• fJOO ••• O •• -P 

5 n o.eoOO ... 1i-.OlloJ) ••• O% 

4" 8 •••••• :10940 •••• '% 
2 It 9.".p.o.e~ •• (,.o%' 
Ii"' .... o.o.o ..... e% 
1 n o.oeCIt\;l.o"Q •• "e% 

1/4:: ............... ~ 
., •• ~.O ••• "'.t;o.QIliO% 
- « d It 0.41>.0. ...... 0.0.07'1 

1/8 ,t D • .., .... I» .. Q a !!J • 0- •• % 
1/16 u •• ". 0 • e 4 'Q " 0 •• 0 • ~ 
1/32 t1 ......."... ~ • • • 4 • ~ 

Minus 1/32" ................ ~ 
Average particle size. inches 

Bulk density: 

1.4 
1.4 
4.1 
1.8 
2.5 

12. '( 
4.6 
8.4 
5.6 
9.0 

14., 
11.7 
6.5 
6.S 
9·5 

1.472 

7.6 
1.4 
4.1 
3.2 
4.0 

18.6 
7.6 

10.8 
5.7 
7~1 
9.5 
4.1 
4.9 
4.3 
7.1 

2.356 

Pounds per cu.ft........... 55.1 54.7 
Volume per ton .•.•••. cu.ft. 36.3 36.5 

Fr1abil1ty •••••••.•• ~., ••••. o 48.4 48.4 
ADuarent SyeCifiC Gravity.o.. 1.303 1.303 
*3. p'or f"u 1 deta1lsre physical and chemice.l properties 

A562 and A563 see F.R.L. Report No.112. 

3.0 
4.1 
5·4 
5·3 

22.1 
8.3 

11·3 
6.8 

10.8 
8.8 

14.1 

2.ll! 



4. 
------,,---- ---+---------r----

5Cont ~d) Sample No. _ J A562 A56) l __ A_5_62 ___ (8_' _) __ 

Proxima.te ana.lys is: ! 
M 0 i s t urae • ••••••••••••• • ••• 0 % I 
As h 6 • G • D • Q ICI OCt • & • 0. 0 CIt • Q • .0 0 G 18 0 • ~ 
Volatile matter •.•• ~ .•.•. o.% 
Fixed ca.rbon •.•.•• o ••••• ~ •• ~ 

3'ulphur. 0 .. a. Q '" 0 • Q ... G • '" II ~ 0 G ~ iI!I • ,,~ 

4.5 
11.6 
31.9 
52.0 
0.44 

Calorific value, received basis 
•• 0. ~ ••• 0 ••••••••••• B.T. U./lb 11525 

Fue 1 rat 10 .. e 0 9' 0 G oil •• Q • (I • 9' • 'V ill 0 • oJJ 1.63 

lL4 
10.8 
32.8 
52~ 0 
O.~J 

11465 
1.59 

~ or: 
Or-lO(J) 

...... cd ...... 1>' o..c:: 0 
(1.)...- l#:oI-' 
f..lS Ul 
(l.)(l.'lQ.) 
.c:,cr-lr-! 

() p. ttl 
C S....-J 
Q) t . .r.tj 0 > 0lY,l CD 

..... r-I A 
bOQ.1l1)f) 

Caking propert tes .. • •.•• " •• • " . poor poor (IQ ~:t: H 
Ash f'us1bLlity:.... .,..t CD +J 0 

Inlttal. ..•.•.•.......... @F. ?150 2210 ~~c~ 
Softening ....•........... €IF. ?250 2300 1""'1 Po 0 Q) 

Flu ld .••...••.•...•.••..• @F. 2290 2340 ~ H (1) ~ 
Melt ing ranp:e ........•... GF. 140 130 ~ ~~ fI) 

Ashanalys isitLt s= +J IS ~ 
S102.o .•• 08~;.O.().~.94>1l~ •• Qq% 4R.4 *oCD~ 
Fe203···~···4 ...•.•.....••• ~ 4.2 Eg~~-
A1203 .. " ...•..•......•...•. ~ 20.0 ID .. >~\D 
Ca o ... II' • 0. • '"" • 0 • tit • to ••• ~ • '" • Q • o]fl 16. 7 Q) Q) 00 f!..t CD 

MgO •••••••••••••••••• c ••••• % 5 ~ 4 ;; ~ g ~ ~ 
MnO ••• D.D ••••••••• eo •••• (jo6.~ 0.1 p .... .'.::J~ 
Na20 ........................ % 0 • 2 ~ ;, ~ ~ CD 

K.2 0 G 9 Q • ~ fI 0 • 0 • t) • v • • • 0 • • • G • 0 • % 0 0 9 ~ p, as ... ~ ~ 
F2'J5 .. e.c.a .... Q ••••• o ••• ;I.".~ 0.1 'dSaj'-' 
T i 02' •• • • • • • • • • • • • • • . 0 • • • • • % 1 • 0 ~ 8 t ~ ~ 
S J,_ " . , . . . . . . . . . . . . . . . . 4 . .. % :" , 3 1 :S ~ ~ ~ :; 

C 1 ink~r spec tf1 c gray l't y*, . ~. l--- L 95 .I 0 ~ '0 ~ +J 

:'''4. The figures reported for aehanalysts and snecif1c gravity 
of clinker are for a former bulk sample of unmodtfted mine 
run size from the :same mille. See F~RoL. Report Noo .... Ofj 

From the foregoIng ta.bulation it will be seen tha.t for 
all' pract ical purposes, th~ physica.l and chemical propert ies 
of the mine run and plu8 l~ inch lump grades of this eoal are 
the 3a.rne, with little to ctoofl~ between them, except that the 
lump size, as would be expected, ts the coarser. 

As evidenced by the screen a.nalysts, both grades ha.ve 
fair size distribution throughout, \11th slight pl'eference 1n 
regard to uniformity again in favour of the lump sizeQ Both 
grades c·arry a.n undue proportion of fines" a.nd neither could 
~l 'ali f'1 for the size des igna.ted , as judged by the Canadian 
Government Purchastng Standards Commtttee Speclf1cat1.on for 
Coal. No.18=GP-l, which Itm1ts the percentage thx'ough the 1/8 
inch screen to not over 15% for the mine run size, and to the 
same percentage through the l! inch screen for the plus 1, inch 
lump size. Therefore, it is apparent that this coal 1s friable 
and subject to more than ord.inary d1sintregatlon on handling. 



Aside from f'rtabtltty, the Dut5tandlng characteristics from 
a combllst ion standpoint are that the coal; a\Ii'~ragtng 4~ moisture, 
:.1% ash, and 11500 B.T"U.!lb; is of a ucm=ca.king, non-swell1.ng, 
I'€9a.ctive and long flarntng nature in the fire, with a.sh charac= 
teristics productive of a. glassy, more or less porous,and friable 
"Jjln.ker when forced during combust ion. 

Although ranked as a. high volatile bItuminous coal its 
handling and burning qualities more nearly approach those of the 
sub=bltumtnous group. This would imply that the coal is of 
hybrid nature, and as such, may require some care and dlscretton 
tn selection of burning equipment if optimum results are to 
a.pply. 

§Y~~RY O~ BUR~ING TESTS 

Due to the limtted quantity of coa.l s.vatlable, n.o elabora.te 
combust ton tests could be made. Therefore 9 the results were 
gauged chtefly by general observation of fire performance 
rather than by instrumentation of the test equipment . However, 
tests ·~ere made 1n several types of burning equipment, which 
ga..va an ind teat 10n of the coallle overall suitability for general 
utiltty purposes, but did not set definite limits for any par= 
t lculsr service t because todD so would requ1 .. re more lengthy and 
contin.uous operation., under both severe and varying load con~ 
d it tons 51 than was here poss ible. It vas also t.hought that the 
tests 11 ins ofa.r as poss ibIs ~ should be confined to the grades of 
coal most easily provided by the mine: Le. ~ without ungrading 
t. 0 sizes outs ide the mines ab ility to supplyo For these rea.s ons 
the information folloving is largely s~1arized fram the notes 
taken durtug the burning, and is presented in. discussion form 
lmder headings covering the cla.ss of equipment in which .the 
ooal waa used. 

L Space Heating Stove Tests ~ 

(a) In special BCR-2C SmOkeless Heater:*5 a five day obser= 
'Ta.tton burning teat was made in this Stov8.l1 designed for 
burning bituminous coal smokelessly, using a portion of 
sample A563 (plus Ii inch lump size) in the state received 
with the exception that the large lumps were reduced by 
hand cracking so that the top size fired approximated 3 
inches. ~he fuel was tired to the magazine in full chsrge~ 
as re~ommended by the manufacturer t thus maintaining a 
deep fuel bed at all times~ 

Serious dlff1culty wss encountered throughout this 
(,est in maintaining both uniformity of heat output and 
the rated output of the stove, and the ftre requtr~d 
constant attention to obtain any degree of satisfa.ction 
at allo The fire was sluggish and slov to respond to 
draft chauges and the cup grate under the arc.h regu tr~_<1. ___ . 

F8r details regarding the BCR-2C heater see F.RoL. Report 
No.98, September 1._ 1948. 



dumping so often that an excessive loss to the ashpit 
resulted. However; even under unfavourable burning 
condttions no smoke of account or puff backs resulted 
Bnd no clinkers were noticed in the refuse removed from 
the ashpit. 

Later experience indicated that the whole trouble 

6. 

was due to excessive fines in the coal. Had coal within 
the l1~1ts of 1/2 x 3 inches been used it is believed that 
satisfactory performance in every regard would have resulted. 

(b) In Army Cannon Heater*6- (Conventional Station Agent Stove):= 
A four day observation bUI'ning test was made in this stove 
using a portion of the same coal sa.mple used in the BCR=2C 
heater with much the same result. 

The fue 1 vas fired both in full and part ial charges.9 
with both conventional deep fuel bed condlt 1.ons, and the 
more shallow bed obtained by a.lternate front ':' rear firing 
leaving s port ion of red coal exposed at a.ll t mes POBS i'b Ie 0 

Neither method of fIring vas very successful, giving the 
impression that the coal was of a non-reactive, slow 
burning nature, very slow to ignite, and requiring more 
. han the ordinary amount of draft. Here again, the trouble 
vas due to the blanketit:.[ street of the excess fines, as 
la.ter experience with a t;)etter sized coal gave evidence 
of the reverse. 

(c) In \.rmy Cannon Heater With Upgraded (sized) Coal: a three 
day observat ion burning test was made in this stove, using 
an up~raded size prepa.red from sample A562(a) ~ so called 
plus 2 inch lump. ~he total amount of this sample remain= 
ing after the laboratory screen test vas rescreened over a 
i inch round hole screen. The burning test was made on the 
plus ~ inch product so obtained after the large lumps ha.d 
been reduced by hand cracking so that the top size fired 
approximated 3 inches. The minus i inch product which 
amounted to 51% of the total (an exceedingly high figure) 
was set aside for special briquetting tests yet to be made~ 

The fuel was fired in three small progressive charges 
during the first half to three quarter hour of each firing 
period with alternate front to rear firing leaving a 
portion of red coal exposed at all t~e8 as is usual for 
high volatile coals. Two. six to seven hour periods at the 
full rated output of the stove were made each day with an 
11 to 12 hour banking period during the nlght9 TB:s the 
stove was charged three times during a 2~ .. hour period using 
approximately 80 pounds of coal pet' day. Performance vas 
much more satisfactory indicating that excessive fines were 
mostly, if not totally, responsible for the unsatisfactory 
results reported in the two foregoing tests. 
*6. 'or details regardtngthe ~1 cannon heater seo 9p8c1a~ 

"Report on the Suitability of Varioul Fuels Par U88 in 
Stat ion Agent ~ 5t oves Emj>loyed by the Department of 
Nattonal Defence , March 19/410 



During this test the coal did not cake, swell or 
br idge in the fire Jl appeared t. D be of a react 1 va and 
long flaming na.ture, and qutckly responded. to draft 
changes. No difficulty was experienced in maintatning 
the I'EJ.ted output of the stove; the unlfo1'!llity of heat 
output a.nd overall combustion conditions were !>easonably 
good; and the loss to the ashp1.t was not unduly high 
with no evidence of clinker formation on the grate" Under 
the cl.rcumstances it may be concluded that this coal should 
give l'easonable sat tsfact ion if used for domest ic heat ing 
purposes provtded it does not contain an excessive amount. 
of fines. 

2. Dornesti~ .Underfeed. §.tokered, Hot.=Ws,'t!er BOiler __ Test: 

A three day observation burning test 'liSS ma.de in the exper'i= 
menta.l domestic hot-wa.ter boiler teet unit*7 maintained a.t the 
Fuel Research Laboratories in ottawa, using a portion of sample 
A563 (plus l~ inch lump) machine crushed to pass a Ii inch round 
hole screen~ The screen a.nalys i8 of the prOduct as fired va.s 88 
follows: 

PIUB l~ lneh •• o ••••••• ~ nil 
1 " •• eve.moo •• 14Q8 
i " ~o.~ ••••••• '7.4 
1/8 It •• 0 • 0 • 0 • G • ~ 29 0 9 
1/32" 0 ••••• 00 .,tf; 12.3 

Minus 1/32" 0.0 .• 6006.% 596 
Average particle size 

~ 
~ 
} 

~ 
) 

........ ~. ~. G. e 0 0 .1.nches 00552) 

Th is C onf orflls t 0 a. 
lin slack size, in 
aocord with C.GoP.So 
Committee specification 
No.18 ... GP=1, arid iss. 
normal size for use in 
stokers of this type 0 

dClnestic 
The round, four sect 10n, ca.st iron'l,water boiler II with rat.ed 

output of 132000 B.ToU. per hour, wa.s fired by mea.ns of 8. conveu<c 
ttonal domesttc type underfeed stoker fitted with b1tuminouflccsl 
burner head and full complement of electrical controls? 

Due to the free burning (non=oaking) nature of the coal, 
which lay loosely over and within the retort, great difficulty 
was encountered 1n maintaining proper air adjustment for chan= 
ging fire conditions. For the average condition» With varying 
fuel bed depths of from 4 to 8 tnches and normal a.ir supply" the 
coal a.ssumed a convex contour, mushroomed out over the retort, 
and burned a:t the edges onlyo leaving a. large area of green 
(non=burnlng blcck) coal in the center. This gave the impression 
of e. dead, unreactive fire, and relatively short, dull, dirty, 
yellow flame cha.racteristic of too little a,1x-o However, blow 
holee were quick to develop, at some part of the retort edge, 
allowing an excess of air with long, bright, hot, sparkling 
flames blasting the underside of the water sections giving the 
opposite impression. 

*7. FC)1:- details regard lng this experimental" test unit,- see Bureau 
of Mines Bulletins 671-2, 705, 761 or 802. 



On the whole, combust.ion condttions were not considered good, 
the fly cm"ry-over was eX.cess1.ve, and the f11"'8 cleaning chore 
created more dirt than desirable. Under the circumstances, the 
coal cannot be recommended as being good for use in the small 
convent ional type of underfeed st oker. However, provided i.deal 
conditions are not demanded, the coal ca.n be so used, and the 
results above reported could. no doubt be bettered by using an 
alteY'nate style of burner head such as is more commonly used for 
Saskatchewan coal. 

3. Co~~rcial, SQreader Stqkered, S~eam Boiler Test. 

The balance of samples A562 and A563 (approximately Ii tons) 
was tested in a small commercial steam plant 1.n comparison with 
the coal normally used. The plant was selected as ha.ving firing 
and accessory equipment considerec suited to the Tantalus Butte 
Coal, and was at a pOint where competent technical service per~ 
sonnel was available to aid with the in.terpretation of the 
results. 

The main objective of the test was to determine the suita­
bility of this type of equipment for the coal in question. 
Further objectives were to determined, insofar as reasonably 
possible with the small quantity of fuel ava.ilable, (1) if the 
c oa.1 would carry heavy loads; (2) respons iveness to load changes, 
(3) character of ash and clinker; (4) possible length of time 
between cleanings; (5) nature of fly-ash and carbon carry=over; 
<6) any special handling features or firing technique deslrable 
for the Tantalus Butte coa.li a.ll in comparison with the coal 
normally used. 

In genera.l~ the results of the test were most encouraging, 
and were indicative of favourable reactions to the objectives 
above mentl~n~d. A digest of the data obtained follows;-

I. General 
~l) General conditioQ: Tests made under normal operating 

conditions applying to the plant .. 
(2) goal qormally used~ Imported (Am6Fican), high grade, 

caking, b1tuminous, nut slack size with following 
cha~acteristlcs: 

Screen analysis: 
Plus III Inch ••••.•.•• ~.~.e. 107% 

" 1 " ~ .0 ••• 0 • .:)o(l. ....... 21:t71O 
" 1 " 4 .~ • 0 • '0 .. 0 .. • • a " 'I' • 0 • " 47" 
" 3/4 rJ ••••••• 0 • • • • • •• 8. 4~ 
" 1/2 ". . . . . . • • . • •••.. 14 0 1% 
n 3/8 " .•.......•.•... lOol~ 
" ,." 6 1/4 .•••.•••.•••.•. 12. _ 
" 1/8 " ••••.•.•••..... 17 . 3% 
n 1/16" ...•.•..•.. ., .•. 10. ~ 
" 1/32 If ••••••••••••••• 6 . 9% 

Minus 1/32 II ••••••••••••••• 10.g;, 
Average particle size .•.•.•. 0.424 inches 



Pro:'~ l~"lla.te s.nalys 15 : 
Moist ure £I ... <') ~ 0 6- -.3 • b Co (i, Il " • ri 'II .. @o a 4 .. 2~ 
Ash 0 • 0 411 (J 0 ~ e 0 III (J: • e o:a (') 0 '" 0 Co 'It "' .. 00 Q 8 Q O~ 
Volatile matter .•.•••• c •••• 36.2% 
Fixed carbon •.•.•.•. o •••••• 51.6% 

Sulphur Ii!I • 0. II) 0 • 0 iii .0 !l Co '" " Ii' 0 .0 4;1' if ~ ." (,l " {)c • (I", ;; $ O~ 
Calorific value as fired.~.o .•• o.13310 BaT.U./lb 
Fus 1 Rat 10 ff .... 0, ., t) • II' • ~ ,. 0' oil it fir ') • (I Q 0 e .0 II- 1 <& 43 
Caking propert ies .•••• ~ .•• ~ . " • • .• good=s'W ollen 

Asa rUB tb 111ty; 
In1tla.l ••••.•• " ••••• ".e •••• 2040@F. 
Softening •••••••••••• 0 0 ~ •• ,,' 214o<)p" 
Plutd ...•.•. o.~.o ••••• o ••• b 228o@p. 

9. 

(3) Plant:(ba) Commercially owned and ope~Qted. 
( ) Condition = excellent, considered to be modEn"n 

plant of its type, well operated and maintained. 
(0) Standard ope~a.ting conditions = 100 lb. gauge 

feed water temperature 200 o P., pressure aud fe::ed 
water level automa.ttca.lly controlled. 

(d) Steam uBed for hea.t tug a.nd process work. 
(4) ~ent: -raT Installed - Fall af 19 lt6. 

(b) Boiler - "Waterous If $ ho!'tz ontal return tftrular 
66 11 xl4- t _0" -' rated at 100 h. p.., set 6~ 6" floor 
to shell. 

(c) Setting = flpl1bl'1co", air cooled steel cased, 
but heated air not used by forced draft fan. 

(d) Furnace dimensions .. Width se3".? length 7~61ij 
height of bridge 'W'all and boiler shell a.bove grst() 
line 2 vOit and 4910~" respectively. 

(e) Stoker - "Foster Wheeler", 20H model 4Sjl::'o=a®t 
spreader, wtth overrunning real 0 E lectrteally 
driven. 

(f) Grates -"Foster Wheeler", model 45 ha.nd dumptng, 
5 section with rear sect1.on blanked off, 4 live 
sect ions tDward front dump in pa t1'8. Total effec-
tive area 26 $q. ft. . 

(g) Forced draft fan = Conventional type and size» 
electrIcally driven. 

(h) Feed water pU.mp '" "Atlas" -' 411x4i n
" simplex double 

acting, electrtcally dr1..ven. Feed rate. 1000 
gsl/hro at 35 double strokes per minute. 

(i) Controle - Automat'1c stop-start by pressu.re con­
trol, feed water level also automatically con= 
trolleda 

Test Conditions ~ 
- \"a' . Coal used determined by mea.sure and est 1me,te 

of known weights. 
(b) Water used determined by strokes of feed PWilP 

and manufacturerUs atatement of delivery rate. 



HL 

(e) Tests started Hnd ended wtth coal at same 
leve 1 in feed hopper, and water at Batne ma.rhHi 
point on gauge glass. 

(d) Botler pressure and feed vater tempera.ture 
determlned by read tngs of plant instruments. 

~e) Smoke a.nd furna(~e cond itlons visually ga.uged" 
\f) Plant load dropped during noon hour. Theref'm:-18 

morning and a.fternoon tests made on each coal" 
Boiler tubes cleaned prior to morn tng tests 8 

Grates cleaned pr10r to each teet. 
(g) As the Tantalus Butte coal had a.pproximately 

50% lumps over l~ inch in s1ze Jl these were broken. 
dovn by hand, prtor t b feeding, to approx1mat~3 
a It inch slack size. 

(h) General remark - While the method used for dt)ter" 
mining the efficiency of the boiler is not a.ncu"· 
rate, it serves as a comparison when ma.king test;:; 
under t.he same tdent teal cond it ions on two d tffe= 
rent coa.ls 7 and for all pra.ctical purposes the 
efficiency ra.tio should be reasonably close. 

110 Observations. 
Normal, Nut Slack Coal 
Test ":[-- Test 2 

Tantalus But.t"e "'lfrlt slack 
r.1'est 3· Test 4 

;12!:~:.Jan:..Jg/49 I Aft.Jan.19 /49 MornoJan.2Q/49 , Aft.Jan.20/~9 _.~ 
Pump ilb. of Pump lb. 0iJ;~Pllb 0 o~ bPurnP 10. of 

T1me~trokes coalTtmeStrokes coe. 1~e troke~ coa~Time trokes coal 
9:30 - stf9.rt 1:43 sta.r~ I ~):45 start 1:05 start ----

1 
1 
1 
1 
1 
1 
1 

9:35 - 260 
9~50 257 - 2 :00, 
O~15 314 -rd O~25 410 260 ;251 

O?55 - 260 !2 :401 
lz05 335 - p-: 5§ 
1 ~25 254 - 13: 1 

248 
~ 

1 ~30 104 ~ '~351 
1940 en :l g :40j 

:50 
4:10 

I 

2017 1,tH8 884 ~:45 
hrs _I hI'S 

~ 

234 260 9:00 
195 9~lO 
150 2bO 9:15 
192 = 9g45 
204 ~ 9~55 
242 130 10;05 
220 . - lO~15 

= 130 10:20 
272 = 10~40 
248 130 10:45 

10:55 
11:00 
11:15 
11 ;20 
11:40 
11 ~4..2 

1957 910 3.00 
hrs 

287 220 1:20 177 364 
~. 110 

~;~I 
15 81~ 

221 110 451 140 
324 110 2~O 246 84 

= 110 2 :20 377 112 
.- 110 2~30 151 112 

284 2:40 28 .= 33 
110 

L -
350 110 
- 110 

340 -
- 110 

110 - 110 
314 - I 144 110 
2264 1540 1.58 1450 1-924 

I hI'S I 
i - . -

Ailerage botler pressure 110 lb sq. tn. absolute 
Average boiler feed water temperature 200c~. 
Heat in steam at boiler Dutlet = 1188- (?OO-32)- 1020 B.T.U./lb. 
Determ1ned calorific value of normal coal, as ftred = 13310 BoT.Uo/l.'t 
Datel'mined calorific value of Tantalus Dutte Coal, as fir-ed- 11500 

B.T. u ./n 



11 

~f~;st--:~umb~)r··a ~ ~'-~-~-:-:.-:- ~ . (] . ~ ... -:~.--: ~-::~-. ~~-:-:g':-:-~ "---1-~&~~2- .----~ -r --~--3 ~~4 .".~-. -.-'" 
!iruI19 of coal. II' fl __ If .0" " • " • (0 • flo • ~ • :. • (I " " .... III I) Normal Nut Tantalus Butte 

slack 1*" slack 
l,ength of test. _, .... ". ~ •. ,. o. ~ ••••• ~ ... hra i~. 62 lL 58 
IJ...ve boiler p1"sssue ••••• ~ .. "lb sq. in. ~.b8 
Ave feed water temperature ..•... o ••• ·F. 
Heat in steam produced •.•• o •••• B.T.U/lb 
Calorific value of coal 83 fired 

110 110 
200 290 

1020 1020 

Q ••• <> ••• 0 ••••• " • " • 0 ...... " • ~ •• B. T .. U/lb 13310 
Steam produced, total .•••• b.o •••••••• lb 17976 
Steam produced per hour ••••. 0.0 ••• o •• 1b 3891 
Steam produced per Ib of coal used ••• lb 10.0 
Coal used, t ota.l ..•.•.•.•.•• " " 0 ••••• ~ Ib 1794 
Coal used per hour ••.•••.•. ~." ........ lb ;.88 
Coal used per 1000 lb. of steam pro-

duced G (\ III -0 II ., .. (') 1lt 0 0 0 ,. ~ CO) 0 e " 0 Q • 10 • Q " 0 It (.'I G <llb 99.8 
Coal consu~ption rat10.&.o.G.oo........ 1 

11500 
17686 
3862 

7.2 
2464 

538 

139.3 
l~LW 
20. rr Coal used per sq. fto grate per hr •• olb 14.9 

Heat release per sqoft.grate per hr • 
• ',: •• 0". e. 00 Q." •••••• , ••••• 0 .B.T.U/lb 11198626 237848 

Averboge load carried •.•.•.•. o ••••••••• % 108 107 
~verag~ . ..Q.vera.l1 b_oiler_~f[i~_t~ncy...?~5!. _ 1?_·....;..8 ________ .§::>~7 ____ . ___ . __ 

IV. ~1.lI!!!!1...Q:IT 

Based on the sma.ll qua.nttty of coa.l ava11able for the test, 
and such visual observat.ion as was possible during the shDrt 
Dertod ::>f burntngg the equipment would appear to be qu1te sui~.a.bl/ 
for application to this coal. A heat relea.se of 300,000 B.T.U.per 
!lquare foot of grate per hour should be quite safe I w tth a '" 
limitation l.n this regard at about the 350,000 B.T.Uo mark, ltithout 
undue trouble from clinker and slag. However, more prolonged end 
continuous operation under severe and va.rying load conditions, Is 
necessary to determine the actual limitations in this and other 
regards. 

The coal gave 8 longflaming, hot fire and was responsive 
to load changes; but due to tts dryness and large slack content 
was noticeably dtrtier to handle than th.a coal normalJ..y used. 
The fly ca.rry=over appeared to be somewhat greatsl' and more 
finely divided tha.n for the normal coal, and for various rea.son!, 
it is believed that the overall carbon loss will be the higher; 
but smoke conditions were about the same for both coals and not 
objectionable at any ttme. The clinker was of a porous nature, 
reasonably friable, and caused no trouble in the fire and the 
length of time between necessary fire cleanings should not be 
unduly short. No special ha.ndling or firing t6chntque, over that 
in current use wtth this type of eqUipment, should be necessary 
as judged by overall performa.nce and spot cheeks ;)f exit gas 
temperatures and composition which were reasona.bly satisfa.ctory. 
The overall efficiency vas lower than for the nor'mal coal with 
consequent increased fuel consumption per un1t of, steam produced, 
but this may be improved ovaI' that reported above if special 
a.ttention i8 given to ba.sic design of pla.nt. 
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GONe 1,Us:r ONr:l < __ '< _ __ ,~< .• ___ "a ....... __ ., __ ~ 

\,ltth the T,ant,nlus Butte (:oa1, !'epresent~:;:d [xu"': 

fJB1nples J cannot be com! tdeT'eo f'tx-st gN\de b1.<" umtno"w c 
iUI1&Sed by Eastern Sta.ndards $ it f'a1,ouI'nblv c ::nroare:<; wi th the 
~lQn:caki~g btturn inDUS coals Qf' WesteT'n Ci'l;ladt-O\.· As the latt,eH' a;e6 
suecessfully used as ,19, gc,m l9ral purpose fuel ">1'ith.tn the'1.Y' re!3!]fH~-
t tile mHrkets, it ala 0 should be as sat 1sfact OI'Y in th:U3 r'eg,~J'cl" 
From the burning tests nmde to date, it i8 a?parent tha,t l·t3 
frta.ble natu1"IBwlth ·tendency to conte tn an un.duly high propm'-
t ion of f lnes under ~. tnch in s Lze Is the ch1.ef fa.{~t c·r caus iug 
concern to prospect ive USEYr'$:L Notwlthf;tandlng t.h5.:;::, unfavoura.bl" 
chare,cter1.sttc, sat1sfH,etoI'Y rE~sults ~hould ensue pT'ov1ded the 
gx'a.des of' coal ~lOrtth1n the m1.ne ~ s al)lllty to f1upply Bre prcrpe:t"ly 
appl ted to various COnSUInEH' uses" 

For domest tc he.nd ftred use, it 'Would be advtsabl;e, to supply 
the coal in as lumpy e, f01"m as reasonably poss 1b1e. wtth the 
added prov1so that the user rake out the fines under ~ t.nch in 
s tt!.e as the coal is used. The~e ftnes may be used later for 
banking purposes. Als 0, that th,,~ coal should be ftrec1 In sma,11 
progresstve charges rathEH' than a lot (1.t one t1tl16, and. that t,he 
fLt"e should be handled a.s for th.e m06t troublesome htgh vola.ttle 
coals; Le. alternate :l'l'l.de to stde .. f!'tmt to re8..1",9 'Sl.nd/oI' "le';,f 

method ftring, always leaving a bright :sp;)te:{posed on top. 'Thifi 
is most easl1y accompLIshed tn. shallow .f1:r.>ebDx type15 of equ1.pmen.t 
8ueh as ranges and cook at o',;eH3 a.ud ~.c t)';1e largl'3!" S lZi:"ls of 2lP;1.C0) 

h.e~lter8\>1hi.ch normally carry deep fuel beds" 

Because of the eoaPs rry'by.·1d natm:"9, which makes a more 
suitable one :["01'" overfeedlng thf-H'l unde:l'feeding .. it 13 n.ot. 
believed good for u~,e' tn thp ~onvem.tion~tl type of dom.ei!Jt5_i!~ u':ldeI" 
reed ret oksY'. However;. tf ideal c and tt tona are not mandat Cfr'Y)) 
the coal can be so l),sed btIt a.n altsl'nate atyle of' burner head If tt:'l 
a.ddttiDniS~l at:1:' opentngs t.e) the hearth side of the retort 'l,;,'CH1Lj 

be the more clesirablev In etther CH.se,» high fly car:r.'y=Qver and 
dtrt will necessitate more frequent cloaning of. the heater sec= 
tiona and furnace room then applies to coal better Gutted to 
underfeed. use. 

For induatr'ia..l tH3e j best results should ensu.e when the coal 
15 ;me chan 1ca11y f 1r~~d i.n th.tn ls.yera 0 Thts tmpl i~)is use of' the 
g lack s t.zes by oV61"'feed y rather than underfeed, f'irtng l'lv3thods. 
GOeld test results were o·ote tned 1n it convent lonal hOJ:"izcmta,l 
xost urnal tubular staron bo'LIer f ltted with spreader at ck~r; ft:n:t: 
dr'aft!) and hand dump1.ng gI"at is, and competent,~ tndependent upir:, ton 
vel"'tfies the conclm;ion tk::at this type of equtpment ahc.mId be 
satisfactory for tbts coal. Also, ~{he1:"e extreme 13er'lril(je is not 
required] the hand f'Lred use of t' I'U' !C\1.,"', is feasibla 
provided the nec,easHry preca.u J ions are taken with furnace ce~ tgn 
and prefE-H'enCe; if ntl'J ~ 15 gi \Ten t 01 f' o!'ced draft and the use 
of' su.itable gra,tes. 

This pr'eliminal'Y study indica.tes that,. if the C oa.1 is l"e'~ 
qutred. f'OI' general ut tl ity purposes, t:1.e mine should be prepar';:>(l 
to supply eOf'~l in a.t least thl"e6 grades: (Ii a d.ouble ,)1" air:.g 
screened llL'!!}) f or hand fired dOi!l6st Ie; purposes ~ say Inch and 
lRrgel~.~ (2.~ a i:31~.ck1~ 1.r~:;e m.tnus l~ tnch :ror mecha.niCtll1:t fired 
steam plants; a.nd \5 ~ a m1.ne run size for sllch hand fU'ed c;:;mmer'= 
etal plEmts as B.re pr'epa!'EH';, to u.se it" 



DEPARTMENt OF JUNES AND RESO'U"'RCES 

PlVISION OF FUELS . Report No. 1343 

,utt· ~EARCH LABORATORIES otta.wa, June 17 .. 1948 
CANADA 

BUlmAU OF 'MINES 
BEPOR'l' OF ANALYSIS 

OF 
COAL, COKE OR OTHER SOLID FUEL 

Two samples of coal from Tantalus Butte Mine submitted by the Yukon Coal Co .... Ltd .. , Carmacks. 
1.'1'. a.s per letter ot April 3, 1946 trQm Mr. George Miller to Direotor .. Mine., Forest. and 
Seient!tio Service., via. 

10. 1 ... Channel Sa.m.ple 100' down the slope ... width of 10.9 t - (120 Ib). 
No. 2 - It tt 236' down the .lope - " .. 9.3' - (110 1b). 

Laboratory lio. 29841 
$ample Kuk lifo. t 
Moisture Condi.tion As aeetd 
Proximate Analysis: 

Koiature, % 4.1 
A.h, % 11.5 
Volatile »&tter, " 33.' 
Fixed Carl:ton % 51.0 

(by ditterenoe) 
Ultimate Ana.lysia; 

Sulphur, % 0.5 
NItrogen, " Ca.lorific Value. 
B.!.U. per Ib .. gro.a 12030 

Caking Propertlea,{judged 
by residue trw. volatile­
matter 4eter.ainatlon) 

Sofwn{.ng temperature ot ash 
Poor Coke 

(I'.r.A.) 0, 

Raarks. 

screens) 
9.i% 

U.s% 
24.0% 
31.0% 
12.0% 

2260 

29842 
No. 2 

Dry Bad. A. Rectg Dry B.ala 

4.1 
12.0 12.1 12.1 
i4 •• 31.1 31.3 
S3.1 51.5 54.0 

0.6 0 .. 3 0.4 

12540 11180 1080 

PoOl" Coke 

2150 

The analyses ot these two samples with ash contents 11i and 12% •• ith corresponding 
oalorifio values ot roughly 1200 and 11800 1h1'.U. per lb., re.peotlvely, acr6e 0108ely with the 
values for ~h. better ohannel sample. submitted in July 1941. In oomparleon with the previoul 
8..,lee. hcnrever, the Caking PropertIes he:,..e become mo,re prOnounced. They a.re to be c1&s8ed aa 
high vola'tile "c" bituminous ocala similar to _1 1're the Saunders and Coalspar ar.as in 
Albe,.ta. 

11th oonsiderably over halt pas.iug the i inch .or •• n thia coal i8 to, be aon­
aidered quite tria.ble. How ..... r, the larger lumps appear to be suitable &s de.etio fu.l, and 
.ither the li inoh alaet .. or run-ot-mlne coal (with low sulphur oontent) .y be consitlerect 
suttable for ateam raising purpo •••• 

Reported by R. J. YoUIt.g MR.. i. Gilmore" 
Chier of Division 



l.lterta Resea.rch Council, 
S7 A va. - 114 street I 
gdmonton, Alberta. 

Dear Sirs: 

Aug. 20, 1958 

\Je are sending you f'iix samples of coal of which we would 

like to know tho ind!.v1dual ooking qualities. ~:ould you kindly meke 

a proxirr;ate analysio covering the B.t.u. value, etc. or each sample 

along with the ooldnr. tests. 

The charges for these teets are to be made to UnUed Keno 

Hill Hines Limited, !~asa. y .'1' _ and referred to Mr. L.T. Chiaho).m;, 

our Purchasing Agent. 

Alit/1m. 

Yours vr>.ry truly, 

A. H. }':A'.JIFCLD, 
Chief Geolog1Dt. 



Mr. A.H. Manifold, 
Chief Geologist, 

RESEARCH COUNCIL OF ALBERTA 

67TH AVENUE AND 114TH STREET 

EDMONTON. ALBERTA. CANADA 

August 26, 1958. 

United Keno Hill Mines Ltd., 
EISA 1 Yukon Terri tory • 

Dear Mr. Manifold, 

We have your letter of August 20th in which you state that you are 
sending six samples of coal for proximate analysis, B.t.u. value and coking 
tests. In regard to the coking properties, we can p~orm the Free-Swelling 
Index test, ASTM Designation: D720-46. Quoting ASTM: tfa small-scale 
laboratory test for obtaining information regarding the free-swelling 
properties of a coal; the results may be used as an indication of the coking 
characteristic of the coal when burned as a fuel. This test is not recom­
mended as a method for the determination of expansion .. of coals in coke ovens." 

Would you please advise us at your earliest convenience if the 
Free-8welling Index test along with the proximate analysis and B.t.u. value 
would be satisfactory to you. 

Yours very truly, 

9·1.j~ 
J. F. Fryer. 

JFF/mt 



[I 
" 

Nr. J. F. Fryer, 
Research Council of Alberta, 
97th Ave. & 114 Street, 
Edmonton, Alberta. 

Dear Sir: 

Aug. 29, 1958. 

\1[a do not th:Lnk the Free-3uel1ing Index 'tes"t;. would be 

satisfactory. 

AH}i/m. 

Yours very truly, 

UNITED KENO HILL m:NES UNITED 

A. H. 1',rurIFOLD) 
Chief Geologist. 



TELEGRAM INWARD 

FROM EDMONTON 

To A. H. MANIFOLD 

DATED SEPTfJ.rnER 12th, 1955 DATE RECEIVED 

MESSAGE AS RECEIVED 

RECEIVED SAMPLE~3 STOP CAN MAKE SIX POUNDS COKE IN LA BOR1- TORY FURNACE • 

TEMPERATURE EIGHT FIFTY DEGREES CENTIGRADE SENT TO YOU TOTAL INCLUDING 

PROXIMATE Ar~YSIS BTU COKE ONE EIGIITY NINE DOLLARS ADVISE IM}mDIATELY IF 

SATISFACTORY 

J. F. FYRER 
RESEARCH COUNCIL OF ALBERTA, 
87th Avenue and 114th street 



TELEGRAM OUTWARD 

IvG:. J.F. ~RibR 
lLESY~A.F",C_· COUl'~CII.j OF ALBF11TJ\ 
87th AVEFl1I.; and llL,th STREET 

MESSAGE AS SENT 

TRANSLATION 

1',-;-;0 .... .:. -" .. -.~ 

A. 



Mr. J. F. Fryer, 
Researoh Council of Alberta, 
87th Avenue and l14th street, 
EDMONTON, Alberta. 

Dear Mr. Fryer: 

September 13th, 1958. 

With reference to your telegram to Mr. A. H. Mani!old and to our 
night letter to you dated September 13th, the six samples which lOU have 
received are from various coal seams in this d1etr1ct. 

We are looldng for a coal of suitable characteristics to make 
coke for smelting purposes. 

It-le hllve Buthorifled 10u T.O make analYMs ot these six samples, 
also test aa to the coking qualities ot each sample at a total cost of 
$189.00 as per your telegram. 

If, however, your Inooratories are not equipped to make euitable 
tests as to the coking qualities, we should appreciate it if 70U "lould 
forward the coal samples to the Government Testing Laboratory 1n Ottawa 
at our expense_ 

Please advise. 

CDNT/de 
f" 

c.c. A.H.Manifold v' 

Yours very truly, 

UNITED KENO HILL KINES LIMITED 

C. D. N. Taylor 
Assistant Manager 



For Inter-office Correspondence On~ UNITEL-<\ENO HILL MINES LIMITED 

To ______ ~Mr~.~A~.~l~,.~P1k~eL_ ________________ _ 

ADDRESS Elsa. Y. T. 

IN REPLY TO YOURS OF ___________ _ ADDRESS ~wwt. T. T. 

oa August. 1st and 2M Mr. C.D.N.tqlOl' _ the writer Ylalt,ed \lle 
'rantala Batte ooalld.ae anc:t vlc1D1t7 \.0 t.ake eaaples ot arrr coal N_ 1D 
t.he area alii have It. coId.JIg quallt18e cheeked. 

A \OW at sb ._ples '118" taken c§M sent. to the RelMNU"Ch CO_CU 
of Alberta, FAaoa\oa tOf' anal.ple. Their te6t.a indicated tha.t 110M or the 
coale we euitable tor ~ coke. 

,ollow1:ag 1 ... ducrlpt.lo11 of \he saapl. ... t.he loeat!oa troa wb1eh 
they _" tuell, uet .. table ot the t8$\1_ Naulta. 

S«IIple 1 was lreab ooel troa t.he aort.h .. etlan ot \he 1M I Inial. 
.e. at the 'fNltdu _tte Id..De pre_ntly being operaW. 'fb1s s .. Is 
f1"OIl ? to 14 tnt. thick .~ al.moet aonh-1JOUth aad dipping Bpprox_ 
iMt.ely 4'· t.o the wet. 

Saaple 2 was trtfl • aoa-.-nlal ... 2 to 3 t .. t thick, lD ttl. 
baaging wall. of the 81"ft where aamplA 1 WIlS obWM<l.· 

8&JIple , wa. tres.h coal. £I"0Il t.he south Hotion ot the ~ 
~ at tbe TantAlu f!Gtte aiM. 

SUtple 4 was h'ca a ..., at the Tantalus 111m l.ocat.ecl OIl the south 
6ide of the Yukon River at C'U,lMu*s. This dUllp hAs Ukely be_ exposed tor 
='0 yeal'". or JIOre. fte 111_ world __ ~ bn.. caved al1l1 no outcrop ot the 001'1 
"as W.II found. In the .t..ed1et.e vi.OW. t.l o.r the COlel th6 sendstones 
and a<mtloaerates strl.ke I 20 W' &1'ld dip 4~ ttl> the east.. 

S8llple .5 W.fiR from a dtulp at the ,..1 ve Fin,,.ers II1ne locatoo Oil the east 
s1da of the Yukon Rivet" a~ tlve mUes above File F1ngel"8 Rapids. fbe 
WOl"'t,;1ags are 18 tohe l~r elope of t.he river baQk wb1ch at. this poiftt is at 
least SUO tef~' hiP connistl~\ or uneoDeol1dated saM and elq. Aoces8 W&8 

iJJIposu1ble and JIO rook 0.1" coal outcrop was round. The coal obta1l'led tor 
t.6t1~; h-&d bee exposed tor IIlON than 30 )"Mrs. 

sample 6 wau tl"Olll a coal. sea on the Nelson p;l"nQp of cleimB south ot 
Cannacke. This property ~a not rtd.ted. 

• ••••••••••••••••••• 2 

INITIAI-& OF ADDRE&&EE ______ DATE _______ ~---- INITIAI-& OF SENDER _______ _ 



-
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A. E. P1ke ...2 ... October 7tb. 1958 

£til ~11lfaIrtr 

P£sx,iEe Si?Ji1mae1". G!WlrU1s Va).. 

Voh-UlM F11ted Gn38 a:r.u. 
~. Id~m Ali I~!£'l Gs:kII ItWI'! II ,g9Jlt I rx Lb. 

a ') 6 U .. 5 ".4 52 .. ' Bare17 12220 
1 

-~, . 
D 0.0 11.8 34., ".9 au). ... Nt,1rc 12550 

:2 It :;:.9 3q.3 ::>6., :n.3 nare17 1910 
0 0.0 40.5 'Y,I , )2.2 lAg{'loaeratillg 8200 ., ( " 

, it 2 .. & 1' .. 1 ,'-., 49.~ ~Nl7' 11390 
D 0.0 1, .. S "., ,0.6 ~,l"l"8tllll uno 

4 
ij 1.4 59.1. 1'.8 23.4 NOft 4900 
D 0.0 60.2 16.1 2).1 e.f~gl"f·ati~ 4900 

5 
I, 6 .. 0 "'.7 31.0 39:.' Non 9480 
D 0.0 ~!S.) ,'.0 41.'1 a,,,,loaeratlD1 10080 

6 R ,., 13 .. 0 14 .. 2 61.' Won ll640 
D 0.0 1'.1 1,.0 '11.' atflOl!Mr'at.ing l~ 

D - Ae ""1m Hail. ~ by wleht 
D .. n,., bald,., " by wfld,lht. 

In refflHnce to ~lr l~ ct the fJ.~.~lo~;lcal f'iW".. a n-"r ot tmalJ'8eD 
_" report-tid oft the Tantflue 8l\tte f;OU {;C8JUi. 1"he.,e would e_~ to tIIamplee 
1, 2 a.nd , 11'1 the above 1"-ah18. O. 1>. (;-*ll'mlul "piOrt.~ nOM of th. , MIJIples 
i:::~~V. 8 ~()he,..m. coke. In- 19)3 and 19.)4 R.. !l. He.wok Gad I..fi. Johru~~ 
reported all. of e ~l,&D as ooi~ ~il~tin&. 

In "levof the .. eulte l'Me1ftd tl'Oa the a8H6POh Cooncu. of 11Hna lt 
elm be 0004.1_. none of the 0&&1.. 1n ~3 ana. will prodUct. a good coke. 

_. 



Mr. C. D. N. Taylor, 
Assistant Manager. 

RESEARCH COUNCIL OF ALBERTA 

87TH AVENUE AND 114TH STREET 

EDMONTON, ALBERTA,CANADA 

September 29th, 1958. 

United Keno Hill Mines Ltd. , 
Elsa, Yukon Territory. 

Dear Mr. Taylor: 

We have analyzed the six samples of coal submitted by you. The volatile matter 
test indicated that your sample Nos. D604, D605 and 0606 would not coke at all 
but that Nos. 0601, 0602 and D603 might warrant further tests. Accordingly, 
these three coals were tested in a pilot-plant size coking apparatus (about 10 lbs. 
of coal being used). These tests indicated that none of the coals was suitable for 
making coke. Our charges will be less than $189 as indicated since it was 
necessary to test only three of the coal samples in the coking apparatus. 

I am sending you the analyses of the six samples and will send you the solid pro­
ducts from the three coking tests if you request them. 

JFF/ls J. F. Fryer. 



File No. 

MINE: 

LOCATION: 

_'ESEARCH COUNCIL OF ALBERTA~ 
UNIVERSITY OF ALBERTA 

COAL ANALYSIS REPORT 

OPERATOR: 

ADDRESS: 

Laboratory 
Sample No. 

559-58 

DESCRIPTION OF SAMPLE: Sample of coal from United Keno Hill Mines Ltd. 

SAMPLER: A~H. Manifold 

SAMPLER'S NO.: D60l, Can #61 

AIR DRY LOSS PER CENT 

PROXIMATE COMPOSITION: 

Moisture ..... 

Ash ..... 

Volatile Matter 

Fixed Carbon ..................................................... . 

Nature of Coke 

Colour of Ash ... 

ULTIMATE COMPOSITION: 

Carbon .......... . 

Hydrogen 

Sulphur 

Nitrogen 

Moisture 

Ash .............................................................................................................. . 

Difference (oxygen, undetermined and errors) 

Calorific Value, gross B.T.U. per lb ... 

Calorific Value, net B.T.U. per lb ............................ . 

Fuel Ratio (F.C./V.M.) ......... . 

Carbon/Hydrogen Ratio . 

Free Swelling Index ......... . 

Caking Index 

Fusion temperature of coal ash, OF. 

REMARKS: 

DATE OF SAMPLING: 

DATE RECEIVED: September 10) 1958 

As Analyze-d 
% by Wt. 

------

Capacity Moisture 
Basis 

% by Wt. 

As Received 
Basis 

% by wt. 
2.6 

11.5 
33~4 
52.5 

Barely a€glomerating 

12220 

Dry Basis 
% by wt. 

0.0 
11.8 
34.3 
53.9 

12550 

Date ......................... S~p~?rp,l:l~.J; ... ?9." ..... +9.5$. ............................................. . 



File No. 

MINE: 

LOCATION: 

~ESEARCH COUNCIL OF ALBERT~ 
UNIVERSITY OF ALBERTA 

COAL ANALYSIS REPORT 

OPERATOR: 

ADDRESS: 

Laboratory 
Sample No. 

DESCRIPTION OF SAMPLE: Sample o:f coal :from United Keno Hill Mines Ltd. 

SAMPLER: A.H. Mani:fold 

SAMPLER'S NO.: D602, Can 1{57 

AIR DRY LOSS PER CENT 

PROXIMATE COMPOSITION: 

Moisture ..... 

Ash ...................... . 

Volatile Matter 

Fixed Carbon .. 

Nature of Coke .. 

Colour of Ash .......... . 

ULTIMATE COMPOSITION: 

Carbon ..... . 

Hydrogen 

Sulphur 

Nitrogen 

Moisture 

Ash .............................................................................................................. . 

Difference (oxygen, undetermined and errors) 

Calorific Value, gross B.T.U. per lb ..... 

Calorific Value, net B.T.U. per lb ..... 

Fuel Ratio (F.C./V.M.) .............................. . 

Carbon/Hydrogen Ratio 

Free Swelling Index .. 

Caking Index 

Fusion temperature of coal ash, OF ... 

REMARKS: 

DATE OF SAMPLING: 

DATE RECEIVED: 

As Analyzed 
0/0 by Wt. 

Capacity Moisture 
Basis 

0/0 byWt. 

September 10, 1958 

As Received 
Basis 

0/0 by Wt. 

2.9 
3903 
26.5 
31.3 

Dry Basis 
0/0 by wt. 

0.0 
40.5 
27·3 
32.2 

Barely agglomerati~~ 

7970 8200 

Date.... . ............... s.~:p.~mp..~.r. .... 2.9.1 .... :J,,95.!?! ........................................... . Signed 

Approved ..... 



File No. 

MINE: 

LOCATION: 

-,RESEARCH COUNCIL OF ALBERTA---­
UNIVERSITY OF ALBERTA 

COAL ANALYSIS REPORT 

OPERATOR: 

ADDRESS: 

Laboratory 
Sample No. 

DESCRIPTION OF SAMPLE: Sample of coal from United Keno Hill Mines Ltd. 

SAMPLER: A.H. YlB.nifo1d 

SAMPLER'S NO.: D603, Can #54 

Am DRY LOSS PER CENT 

PROXIMATE COMPOSITION: 

Moisture 

Ash ........ . 

Volatile Matter . 

Fixed Carbon . 

Nature of Coke .............................. .. 

Colour of Ash ............... . 

ULTIMATE COMPOSITION: 

Carbon ..... 

Hydrogen 

Sulphur 

Nitrogen 

Moisture 

Ash 

Difference (oxygen, undetermined and errors) 

Calorific Value, gross B.T.U. per lb ..... 

Calorific Value, net B.T.U. per lb ..... 

Fuel Ratio (F.C'/V.M.) .... 

Carbon/Hydrogen Ratio . 

Free Swelling Index .................................. .. 

Caking Index 

Fusion temperature of coal ash, OF .. 

REMARKS: 

DATE OF SAMPLING: 

DATE RECEIVED: 

As Analyzf'd 
% by Wt. 

Capacity Moisture 
Basis 

% byWt. 

September 10, 1958 

As Received 
Basis 

% by wt. 

2.8 
15.1 
3209 
49.2 

Dry Basis 
% by wt. 

0.0 
15·5 
33·9 
50.6 

Barely a~glomerating 

11390 11710 

Date... . .................. $.~pt.S!m9..~;r; ..... Z.9, ..... 1.958. ........................................... . Signed ... 

Approved ..... ..z:?-_.""' ....... _ ...................... . 



File No. 

MINE: 

LOCATION: 

--.-/RESEARCH COUNCIL OF ALBERT.&:----­
UNIVERSITY OF ALBERTA 

COAL ANALYSIS REPORT 

OPERATOR: 

ADDRESS: 

Laboratory 
Sample No. 

DESCRIPTION OF SAMPLE: Sample of coal from United Keno Hill Mines Ltd. 

SAMPLER: A.H. Manifold 

SAMPLER'S NO.: D604, Can #62 

AIR DRY LOSS PER CENT 

PROXIMATE COMPOSITION: 

Moisture ......... . 

Ash ....... . 

Volatile Matter. 

Fixed Carbon .. 

Nature of Coke 

Colour of Ash . 

ULTIMATE COMPOSITION: 

Carbon ................................................................................................. . 

Hydrogen 

Sulphur 

Nitrogen 

Moisture 

Ash .............................................................................................................. . 

Difference (oxygen, undetermined and errors) 

Calorific Value, grass B.T.U. per lb .......... . 

Calorific Value, net B.T.U. per lb .............................. . 

Fuel Ratio (F.C'/V.M.) .......................... . 

Carbon/Hydrogen Ratio . 

Free Swelling Index ................................................................. . 

Caking Index 

Fusion temperature of coal ash, OF ... 

REMARKS: 

DATE OF SAMPLING: 

DATE RECEIVED: September 10, 1958 

As Analyzed 
% by wt. 

Capacity Moisture 
Basis 

% byWt. 

As Received 
Basis 

% by Wt. 

1.4 
59.4 
15.8 
23.4 

non-agglonerating 

Dry Basis 
% by wt. 

0.0 
60.2 
16.1 
23.7 

---------I----------I---------~---------
4900 

The calorific value is rounded off to the nearest hundred B.t.u. since 
the calorific value varied greatly in this high ash coal. 

Date .......................... s.e.pt~.mb.e.;r. ..... Z.9., .... J..958..~ .......................................... . Signed ..... 

Approved 



File No. 

-/RESEARCH COUNCIL OF ALBERT~ 
UNIVERSITY OF ALBERTA 

COAL ANALYSIS REPORT 

MINE: OPERATOR: 

LOCATION: ADDRESS: 

Laboratory 
Sample No. 

DESCRIPTION OF SAMPLE: Sample of coal from the United Keno Hill Mines Ltd. 

SAMPLER: A. H. Manifold 

SAMPLER'S NO.: n605 , Can #50 

AIR DRY LOSS PER CENT 

PROXIMATE COMPOSITION: 

Moisture 

Ash ...... . 

Volatile Matter 

Fixed Carbon .............................................................................. . 

Nature of Coke ... 

Colour of Ash .......... .. 

ULTIMATE COMPOSITION: 

Carbon ........ 

Hydrogen 

Sulphur 

Nitrogen 

Moisture 

Ash .... 

Difference (oxygen, undetermined and errors) 

Calorific Value, gross B.T.U. per lb .... .. 

Calorific Value, net B.T.U. per lb .. . 

Fuel Ratio (F.C./V.M.) ..... . 

Carbon/Hydrogen Ratio .. 

Free Swelling Index .......... ....................... .. 

Caking Index 

Fusion temperature of coal ash, OF ... 

REMARKS: 

DATE OF SAMPLING: 

DATE RECEIVED: September 10 , 1958 

As AnaIyz .. d 
% by wt. 

------

Capacity Moisture 
Basis 

% byWt. 

As Received 
Basis 

% by Wt. 

6.;0 
23.7 
31.0 
39.3 

non-agglpmerating 

Dry Basis 
% by wt. 

0.0 

25·3 
33.0 
41.7 

10080 

Date ...................... Se.:pte.mb.e.r ... 29, ... 195.8 .............................................. . Signed ..... 

Approved ..... . ............. ~ ............................... . 



File No. 

MINE: 

LOCATION: 

.~. RESEARCH COUNCIL OF ALBERT~ 
UNIVERSITY OF ALBERTA 

COAL ANALYSIS REPORT 

OPERATOR: 

ADDRESS: 

Laboratory 
Sample No. 

DESCRIPTION OF SAMPLE: Sample of coal from the United Keno Hill Mines Ltde 

SAMPLER: A.He ~1anifold 

SAMPLER'S NO.: n606, Can #34 

AIR DRY LOSS PER CENT 

PROXIMATE COMPOSITION: 

Moisture ....... . 

Ash .......... . 

Volatile Matter . 

Fixed Carbon ......................................................................... . 

Nature of'Coke .. 

Colour of Ash ............ .. 

ULTIMATE COMPOSITION: 

Carbon ..... 

Hydrogen 

Sulphur 

Nitrogen 

Moisture 

Ash . 

Difference (oxygen, undetermined and errors) 

Calorific Value, gross B.T.U. per lb ...... . 

Calorific Value, net B.T.U. per lb ..... . 

Fuel Ratio (F.C'/V.M.) ...... 

Carbon/Hydrogen Ratio . 

Free Swelling Index 

Caking Index 

Fusion temperature of coal ash, 0 F ... 

REMARKS: 

DATE OF SAMPLING: 

DATE RECEIVED: September 10, 1958 

As Analyzed 
% by wt. 

Capacity Moisture 
Basis 

% byWt. 

As Received 
Basis 

% by Wt. 

5e3 
13.0 
14.2 

67.5 

Dry Basis 
% by Wt. 

0.0 
13.7 
15.0 

71.3 

---------1----------1----------1----------
11640 12290 

Date ... '" ......................... $e.p.t.e.Ip;i:).e.:r ... ?9) ..... J9.5§.! ................................... . Signed 

Approved .... 



RESEARCH COUNCIL OF ALBERTA 
87th Avenue and 114th Street 

Edmonton, Alberta 

Report of Analyses 

The following are the analyses of samples of coal submitted by Un i teli i~cno Hill Nines Lt,i . 1 

::.1;;.0; Y'.1.'.O:1 1'cr ri tory . 

Your Designation: 

Date Sample Taken: 
Laboratory Sample No.: 

Mois ture 7-
A,h '/0 
Volatile Matter 

,., 
,e 

Fixed Carbon 'P 
SUliUf % 
Calorific Value, B.t.u. per lb. 
Fr ee Juelling lnde:,: 

Remarks: 

Date: 

Th i. ... ~)!)l ,' 

I nc'.: toest. . '£'hE 

Coal Analytical Laboratory 

~oe.l 3...'lrlple 

As Received 

. J 

L; ?'JJ 

1 

Signed: 

J.v 
. ) 

:;"..1 . 1 
54 .0 

12, 550 

Approved: 

As Received 

./ .f:C' }oj: "C S· .. ,elling 
~"!.c.,err-.1';,ing . 
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TIlE RALPH M. PARSONS COMPANY 
lNTE.'ROFFICE CORRESPOND:E1lCE 

To Robert Lillie (New York) 

From Ray Jenkins 

SUBJECT Job 3746-1 - Anvil Project 
Coul Samples 

Date November 30, 1965 

Sa.ruples taken, from the Yu.kon Coal Company me in haulage fe.ce 
,,,ere tukeu in the sam-a seI!i.ple channel cut by Nr. Olh~er 1"01' 

the sample results given us in Whitehorse. 

The smnples are tagged as t:ollovTB: 

A··l - 1 '-10" 
A-2 - 3 1-10" 
A-3 - 1'-5" 
A-4 - 1"-3" 

Footwall 

'. , .......... . 

He.n.ging vall coal. 

Some dirt and bone. 

True thickness srunpled is nor..ne.l to dip. 

illcluded. 

Mr. Hibbe~t ~~ll tclre some 100 samples from upper faccz in 
the mine when \Ie request them.' 

R,lJ :cl 

CC: H. l":. Brow (Cyprus Mining Co., 3 copies) 
J. D. Evans 
M. C. Rote/J. K. Shippey 
S. Umbenhauer 



" 
c,~_~;..~;~...-.,,~"'_" 

FOR A D OLIVER 
t3SIDEH'I' HINniG INSPECTOR 

HATS OTTAWA 
27/lJ66 

R:<:ca.sT D'SLAY IN REPLYIrlG TO 17.. IET'l'=<:~ PElL 6 E. IG::ATI8i"r' .aJi!) H? TIB?ETTS 
BOTH ABSENT. B":ST Ht:I'HOD OF PRELINIJ:ARY SAJ.2JLnm DIAl1or;D DRILL COP.ES FRO}! 
ROOF TO FLOOR OF SEAN OXIDATIm; DES'i.'KOYS COOKU;G PROPERTIES SAHPLE 
S"rlOULD BE TAh."EN leT L It; FP0!1 omCROP w.:-;"E?;..S COAT EC? EXPOSED TO OXIDIZING 
ffiOU'I'ID I·IATER. SOMETIEES HA'\.TE TO GO IN 30 FT FRor; FACE TEST IE7[:CD 
ASTH9 720-57 REPORT m~ FIELD' l-iSTEO:') FOLLaHING. SUGI'..EST INITIAT 
COv.~s BE s::'I:T EE'"lS AIR F~~Icr!'l' FOR :mI'l'IAL INspr:CTIC:~. IF STELLING 
Hi.m·!~:;,TIES OK ASH OK HILL F~-';:COl.QS!::D BSliCE 5.A.r2L::: FO? "s:~}:CRSGAE 
COKIl:G R2ST t.g CAN DO 15 TO 20 S~·SLLInG tIESTS FER Df:I EVALUA7lcr~ OF CORE 
m-JE ~~SEK FROH HEGEl?T OF SAl1PIES I!~ OT'??1-!.';' Bsr,:CE SSJ;..LS TESTS F3QUIFE 100 
Fom~ S I? OK FILliL EST Hi 500 POTJED OVEN LET7";;?' FOLLor,.]n~G 



Ft.tels nnd Mining prsc tice 
Division 

MJ,\. A. D. 0l1ver 
Res ldent rl1nlng Inapector 
Department of Northern Affa1I'8 and 

National Resources 
BOX 2703 
1Ilh1tehQrae. yukon Terr1.toX7 

near Mr. o11ver: 

562 BOoth street 
ottawa 1, Qntario 
MaY 6, 1966 

I regret tho delay in ~ nswer1ng your letter of April 6th 
owiUB to quite a long abeenca from the off10e. 

Dr. Pttontsomery, in the meantime, hal wired you in regard 
to fl\.,el11ng and ookln~~ toots. The reeol1lnendationa arc 
partioularly applicable to evaluation of v1rgin coal depos1ts. 

vIc arG somewhat puzzled by J'our letter 1n relation to the 
looation of thE) coal deposit of 1nteroot to the Anvil M1n1ng 
corporation. I wao under the tmpreaalon when ~ou. v1sited us 
here tliat you had in t11nd the TantaluB Butte t!l1ne or vms it 
the ole carmaoka mine? It this 15 001# swell1ng teats wh1ch 
are indioative or caking propertieo only are not req\dI'ed 
unleal.1 unexplored eeot1ona of eeamo are involved. A sample 
from a freshly exposed mine or prospeot face 18 what is 
required to 8etabliah by oven teet Whether a coherent ooke OJ" 
a ohar will be produoed. Six hWldred pounda ot lamplo 91111 
enable us to oonduot n ae»thlebem oven and raowble wall oven. 
tC;lat;' 

An important oaut1on in dealing with all coking coal 
samples wa&J oontained in Dr. MOntgomery's telegram, namely, 
the importance ot 1nsur1ng that the samples are fronh and not 
affected by oxidation. 

• •••••••••••••• Contlnued 



2 -- ltr'. A. D. Oliver 

please advioo us further on the matter. 

yours very truly_ 

AT:'sr 
./ co ~tr. ,tol)srt Thurmom1, 



• t 

AN~IL MINING CORPORATION LIM~ 
,. 
• M E M 0 RAN DUM 

To: R. E. Thurmond 

From: C. H r-1acdonald 

Date: May rlth 1966 

Subject: COAL INVESTIGATION 

Ad Oliver was in the office yesterday with wire from Ottawa 
and this a.m. we have copy of letter from Fuel Testing Bureau, 
Ottawa, copy attached for your approval. To provide the 
necessary samples we will authorize Bob Cathro to get these 
along with his work at Carmacks. 

1. We vlill require 3 samples from present Tantalus 
Butte Seam as exposed in Yukon Coal Co-working. Each sample 
approximately 1,200# from fresh face and top, middle and 
bottom of seam. These to be sealed in plastic bags. 

2. Will also suggest that Cathro investigate possib­
ility of underground drilling from Yukon Coal Company Workings 
to investigate possible H.W. and Floor seams. We will discuss 
this with U.K.H.M. personnel, obtain estimate of cost (presume 
our drill equipment available from U.K.H.M.). I think these 
are fairly short holes and Oliver advises core would be suitable 
for swelling tests for coking possibilities. 

~W/; /c;: H. Macdonald 
PROJECT MANAGER 

Enc: 



CANADA 

Department 

of Northern Affairs 

and National Resources Resource Development 
Branch 

Minist~re 

du Nord canadien et 

des Ressources nationales Direction du developpement 
des ressources 

Box 2703. 
Whltebors!l~Iukon, 
May 12, l~. 

our file/ notre dossier 

your file / votre dossier 

Hr. A. lpatierr, 
Chief, Juela and H1n1n& Practice D1y1a1on. 
~2 Booth Street, 
Ottawa 1, Ontario 
Mar 6. 1966 

Dear Mr. Ignat 1ett: 

I wish to tbaDk 70U and Dl·. MontgOlNtry tor the inf'onaatlon supplied 
in the telex and your reCElM lotter. 

I all 801'1'7 there is some contusiQn. OYer the coal depos1ta in which 
the AnTll JI!D1nc 18 interested ana I vill t17 to explam. 

%he compa.D1 baS retained a eODSult1n& firm in Whitehorse to pick 
out areas wh1eh R&7 contain eoal with cok:1ac propenies. As YOll 
kb.ow won: done in the early 1900's 1n41eatea there ma7 be coJdn, 
coal occtlJT1nc in the SeUlS of the old !antalu$ Mine south ot the 
river and at the Fl-.. P1naer Hine dovn .traUl rroa Carmacka. A 
Geolo,lcal 1n .... ticat1on 18 nov be1n& carried. out In the.e areas. 
In the Big Salaonarea, aDd other potential areas eOllta1n1nc the 
%antalus forae.t1on.!b1a investigation '11111 determine targets tor 
a tuture 4r1ll1a& progru. 

In the meantille An.Y11 are making arrangements vlth tbe lI.8lla,eaent 
ot tbe Yuton Coal Co. ttl t.ake additional samples troll the present 
Tantalus Butt.!U.Jut.. An"U 18 also coulder1ag drUling a diamond 
drUl hole in the tootlllall. and banging 1Iall ot thissaam. 

y discussed by yOU!" otticers while I vas 1n Ottawat sUlpl.. w111 
be taken troll -the top part of th. seut.lddle part or the SaUl 
and bottOJl ot t.he seu. Each suple v 11 cons1at ot'12oo Ibs. to 
allow coking teats on the natural coal on a "asbed s .. ple. or 
vhate~er procedUl"a you 1Ila7 want to tollow.. I underataad that 
varioos techniques can be used to improve the coking Quallt 1ea or 
so.. coals. Perhaps you 11&7 adviae If a!Q' ae. techniques 11&7 be 
used atter test 1ng the s_ples • 

••••••••••••••••••••••• conttnued 



/' 

CANADA 

Department 
of Northern Affairs 

and National Resources Resource Development 
Branch, 

- 2 -

Minist~re 

du Nord canadien et 
des Ressources nationales Direction du d~veloppement 

des ressources 

our file / nOIre dossier 

your file/volre dossier 

In fUrther dUeu$$10d w1.tb AnVilt 1t, was decided that tbeT 
would .. ~abl18h direct eoamunlcat on ylth your division in 
the Muret but I would appreciate being kept in the pict.ure 
b7 cop i •• CJt tbe results or aD.7 teating so as to complete 117 
tiles. 

I wish to thank 70U tor yOtll" inter.'st 111 this _'tel', and 
t!"OSt tbat this 1.tt.,J' makes the progrUl tor explorat lOR tor 
coking coals a 11ttle more clear. 

ADO/jw 



! 
~/t 

ARCHER & CATHRO 
CONSULTING GEOLOGICAL ENGINEERS 

~tr. C~ H. MacDonald, 
Project Hanager, 
Anvil Mining Corp. Ltd., 
Whitehorse. 

Dear Sir: 

P.O. BOX 1051 

WHITEHORSE 

May 17, 1966 

Re: Channel Samnling- Tantalus Butte l·'Iine 

WHITEHORSE 

667-4113 

On :May 17, 1966, Hr. A.D. Oliver and I visited the 
Tantalus Butte Mine of the Yukon Coal Co. Ltd. A bulk 
channel samnle \'las cut across the L'ce of the l'fiain Entry 
which had been freshly exposed the previous day. 

The seam at that Doint has a true thickness of 
slightly over twelve f~et and dips 5$ degrees west. The 
seam sholt:s no natural partings and ':!as c.i.rbitrarily divided 
into three portions for sampling purposes, each four feet 
long (see Figure I). 

The channel averc..ged 2$ inches "'ride and 16!! deep. 
A.single sample ,-,ras cut fron each four foot portion and 
randomly placed into four plyt'Tood boxes. In all) tVJ"el ve 
boxes were filled, each measuring 3'x2'xl' and weighing 
between 250 and 300 pounds. The total \veight of sample 
is thus about 3500 pounds, sufficient for,both raw and 
washed tests. Each sample was completely enclosed in 
heavy plastic film. )n the outside of each box the 
sample number and an arrO":J pointing uptvards are marked 
on all four sides E.nd the \"lord Ittop TI on the lid, all 
in black paint. 

The location of the t\'relve samples is as follows: 

0-4 feet 
4-$ feet 
$-12 feet 

Footwall 

samples 1 to 4 inclusive 
H 5 to g It 
TI 9 to 12 It 

--
The samples l"1ill arrive in Whitehorse --It~ 19 I~ 

via ·.-(rt~f.J2-?~ . • Before furtherance each 

• • • • • 2. 



2. 

box should be securely strapped and clearly marked in 
such a way that the top 'tJ'ill ali--laYs be kept up since 
the lids are not very secure. 

The samling was greatly assisted by the complete 
cooperation of I,ir. l'iartin Aschacker, Mine I.J:anager. 

c.c. A.D. Oliver 

Yours truly, 

ARCHER & CATHRO 
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Face of MClin Entry 

LOCATION OF CHANNEL SAMPLE 
TAN TALUS BuTTE MINE 

CARMACKS, YUKON 

ARCHER & CATHRO 

DWG. No. I. 



'~ , 

VANCOUVER 

HE4.1197 

ARCHER & CATHRO 
CONSULTING GEOLOGICAL ENGINEERS 

P.O. Box 1051 

WHITEHORSE 

May H~, 1966 

WHITEHORSE: 

667-4113 

Mr. William Goodwin. 
I·1anager, 
Coleman Collieries Ltd., 
Coleman, Alberta. 

Dear Sir: 

On behalf of a client, we are invcsti5ating the coking 
coal potential of the Carmacks area, Yukon. r,'1r. f.Tartin 
Aschacker, 1,1anager of the Tantalus But';~e Mine of the Yukon 
Coal Co. Ltd.) has mentioned to me th2.t your company has 
had experience in the use of percussion drilling and sludge 
collection in tracing coal seams on surface. 

\1e \-[ould aDPreciate it very much if you would have 
a member of you.i-- exploration staff drop U9 a note outlining 
the techniques used. t~. Asch~cker mentioned the names 
of Mr. Diskin, Project Engineer, and fir. Johnson, Geologist. 
We are particularily interested in-

a. Whether a percussion or diamond drill slud.'!e sample 
can be used 0.0 a reliable guide to coking quality. 

b. the technique used in collecting the sludge sample 
and keeping it fresh while enroute to the testing 
lab. C 

c. the usual depth below outcrop necessary to obtain 
coal suitably fresh for a coking test. 

d. any rapid field test which can be used to determine 
approximate swelling or coking quality, 

e. whether cokine and non-coking coal can ever be 
distinguished visually. 

r. the variation \1hich can be expected li'ithin a single 
seam, along strike and across the seam between 
coking and non-coking coal. 

g. any published references on the above questions 
which might cone to mind. 

• • • • 2. 



2. 

a 
Any experience along these lines which you feel you 

can pass on to us will be an invaluable help. 

Yours very truly, 

ARCHER & CATHHO 

,I. _ 

R'.J. Cathro 

, " 

, . 

. . ' 
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TELEX 03A-4942 
EASE ADDRESS ALL CORRE:SPONDENCE TO THE COMPo 

May 2/ .. , 1966. 

GENERAL OFFICES AND MINE.5 

COI..EMAN, 
ALBE.RTA 

Mr. R. J. Cathro, 
Archer & Ca thro, 
Box 1051, 
WHITEHORSE, Yukon. 

Gentlemen: 

In answer to your inquiry of May 18th, regarding exploration 
methods and techniques for coking coal, we submit the following: 

General 

There are several factors that affect the specific answers 
to your questions. These are structure, composition and rank of the 
coal, and overburden character and depth. Each of these affects the 
tentative answers given to your specific questions. 

("') Fpl""l1R"dnn nr dl'amnrlQ' ar' l·..L.'l "'..L.'uu'u·e call 1-.r 'used ~." q-'~'~~~"'"~"c'" , ........ __ ......... LJ_ .. ~ ___ . I ..L...., ~~ L.Jt; vv lA.CJ.....L....L.va.u ..... "....J...J 

test coking quality of a coal but the sludge is not as accurate 
as cores, if theycan be obtained. 

(b) Muslin bags, or cloth flour sacks can be used to filter 
the returns from the hole, but do not catch all of the vi train 
nor clay ash. 

(c) Depth below uutcrop to fresh coal depends on structure, 
terraine, and rank of coal. It may be JO feet to several 
hundred feet. Oxidation may penetrate even farther and 
adversely affect coking. 

(d) The only field test that can be applied by the average 
geologist is the Free Swelling Test, or Coke Button index. You 
should have a copy of ASTM specifications to get index shapes 
but the test is run in a covered porcelain crucible over a 
butane or propane burner (not a torch). Non-coking coal will 
neither swell nor produce a coherent button residue. Coking 
quality is related to tho size and shape of the button. 

(e) Some visually distinguishable types of coal are always 
non-coking, but other types can only be determined by testing. 
Stained coal generally will not coke. Only bituminous coal in 
the volatile range of 18 to 40~b volatile can be coked under any 
circumstances. 

(f) This is a special field of geology and does not permit a 
simple answer. The variations can be great. Again 

cover, rank and terraine are involved. 
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(g) Specifications for testing coal are published by the 
American Society for Testing Materials (ASTM). This 
bulletin prescribes procedures to produce struldardized 
test results. 

A textbook "Coal" by E.S. Moore gives some coal geology 
but the discussion on coking is both antiquated and brief. 
Publisher - John Wiley. 

A.S.T.M. Specifications for Coal and Coke is your best 
reference. 

Sincerely, 

COLEMAN COLLIERIES LIMITED 

/1' I~' 'Ji' /~ j:" 
i/ / y'," ~~ 
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Mar 19th 1966 

Mr. A. Ignatlett, Chief, 
Fuol. and Mining Practlce Division, 
nepart.ent of M1ne. and Batural Resource., 
,62 Booth Street, 
o 'l !' A W A 1 t OJ!'ARIO. 

near Sir: 

We are todaJ shipping to rou b7 truck transport 12 boxes 
of coal 8ample. troa the fantalus Butte mine of Carmacks 
Coal Companr. !hoee samples are tram: u~p.r (samples 1.4), 
middle (samples 5-8), lower (s&aple. 9-12) portion. of the main 
coal seara. 

The.e sample. have been taken in accordanoe with lOur corres­
pondence with Mr. A. D. Oliver. You will realize that our 
prille concern i8 to acquire 80me up ... io-date accurate estimates 
of the coking propertte. of the coal in this seu, and in 
partlou~ar if part ot the seam onll' mar have coking propertie •• 

Yours trul1, 

c. H. Maodonald 
PROJEOt' MdAGD 

e.c. lobert Collins III 
A. D. Oliver 
ll. D. Catuo 
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Department of Mines and Technical Surveys 
Ministere des Mines et des Releves techniques ElieNumber 

N" d rappel.r 
CANADA 

Fuels and Mlnlng practice 
Division 

r-1r. C. H. Macdonald 
project Manager 

562 Booth street 
ottawa 1, ontario 
June 3, 1966 

Anvil Mining corporation Limited -r 
P. o. Box 2470 
103 polaris Block 
:'Jhi tehorse, yukon Territory 

Dear r.f.['. ~lacdonald! 

Thank you for your letter of May 19th and 1'1e would advise 
you that the samples have only reached these laboratories yester­
day. 

~!J'e will carry out a number of tests to determine coking 
properties and, if these are satisfactory, we will proceed with 
the scaled up tests for producing coke to evaluate its quality. 

AI:sr 
cc f.1r. fl' Dg oliver 

Mr. R. D. cathro / 

yours very truly, 

A.~itef 
Fuels and Mining practice Div. 



Department Ministere 

of Northern Affairs du Nord canadien et 

CANADA and National Resources des Ressources nationales 
/" l ' 
,/0 
1 

,~?vi'1· !~ 
oj,';. iJ' 
'1 I" .,l ., ' \V (} , C. H. MaeDonald, Esq., Ottawa 4, June 20, 1966. 

I Project Manager, 
Anvil Mining Corporation Limited, 
P.O. Box 2470, 
103 Polaris Block, 

_Whitehorse, Y.T. 

Dear Colin" 

our file I notre dossier 

your file I votre dossier 

1 

I am enelosing an article out of the "Colliery Guardian", whieh 
eoncerns a method by which friable coal cores are saved intact by 
using a plastie sheath inside the core barrel. 

Mr. Ignatieff, Chief of the Fuels and Mining Practice Division, recolIlllems 
this method which has been used before successfully. To conduct a proper 
coking test on a diamond drill core all the coal must be recovered. For 
example" it may be that using ordinary methods the fines could be lost; 
however, it is possible that the fines are coking while the remaining coal 
is not coking. The plastic sheath method is the only way to obtain a good 
sample in friable eoals. 

Mr. Ignatieff also f¥)oke of a Mr. J. Patterson, Manager, Smit Connors, 
Red Deer, Alberta" who has had some experience with the sheath method 
using a nylon insert. Mr. Patterson has also developed a special core 
barrelo 

I believe that it might be worthwhile to have Bob Cathro look into this 
further if you plan any drill of the coal seams. 

As you !mow the samples have arrived. The first tests on unwashed samples 
did not indicate any coking characteristics so I am not hopeful that waShing" 
will improve the coal that much. 

Would you please send me a copy of the report Bob Cathro made on taking the 
sample from the coal mine. 

Pass on ~ thanks to Mostyn Grant for forwarding copies of letters on visit 
to Whitehorse by U.S.A. Government officials. 

Enel. 

PS. 

Yours sincerely" 

(Jca()~ 
A.fl. Oliver, 
Mining Inspeetor 

4~ /-4m /: /~ &/#//~-//o#'/~/..- fl/A'// U//.:-;'-r< 
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Core Handling 
. In 

Exploratory Drilling 
A New Method by Turiff Construction 

Corporation Ltd. 

During recent years '[unift Constnlt tion Corporation 
., of \Varwick, have cxtelldcli t\wir activities into 

drilling field, specialising in proving mineral 
covering a wide range of (trilling in many kinds 

, medium, soft and friable formations using tile 
modern drilling techniques. Tlwv have particu· 
specialised in air tlush drilling, which, during the 
few years, has lJecome illt:!' 'asingly popular 

M"rr""Yh""t the wholt' ()f the drilling industry. Uriginallv 
small diameter holes ill quarry wurk, it has 

sow been used evell for (ke!, ho\('s ill oilfields 
For the compar'Ltiv('ly small, i.c. up to 2,O(lO ft. rig, il 

bas a large numher of ad\'anLl~('S, mainly. 

(i) A vastly llllTeased r,d" o[ IWIH'trali()11. 
(ii) A greal intl""['l' in \>11 Iii". 

(iii) Frp(,dolll [rom til!' 1l"C (".·ILI' "I' "lppIVln,~ drillim: 
fluid. 

(iv) TI1(, a\-oid,ltH C ()f \\'a"hlll~_~ awa}c \\ \H'll \'(Jrill~', 
soilll)k llla.t('riai. 

Apart frotll high corT I('C()\Tr~ 111I1',1.1TlI'(\ \ly :--.Lalld;t1d 
modern drillillg Illachill(,s ;tlll\ \'I\llljlTlWIIL, Ttillitt 

Constructioll C(JqHlratitlll h,l\T 111\'~'llh'd, p;t1<'IlL('<\ alld 
develop~d a IIH'titod \\!wrl'llV 4 f)n'o...; :Il~' Ldu'll dire! tly 
lnto a transparent :,lw<lth and n'll\( )\"t'd III tIll:' ( (lJl LUIU'I 

from the cOle barrel, tilll:, t'lhl1rillg 11ut tli(' C41f(' i." 
preserved in its ()ri.gill,\I :,tatl'. lllis 1:", t'~Jl('( ially u;..t·ful 
In soft a!HI Iriable j()rlllat i"I1'. :-;111'"t h' M" ('''lH'lllhhk 
easily cut and r('sealed. The (l.<h ,llltagf' I \[ tll1~ lll('th(Jd 
is obvious. I)('v('I()p(~d ()ri.~illally irtlll1 U~i;lg d(JlIldc tulh 
core uarrels with:~ ill. ;\I1<I..J- ill \"ort.'~ ill ('I;d j/lrtll<l.tioll .... , 
it is possible and usual to T11(',1"!jfT ~tl;tta tilit·kl]("".,'-,{·'-J 
to a! in. ill tht' 1l10:",t fri;111k ff l1"1t\.;\ t j. I]J-., 'Ill(' (Oil' ''\It'd til 
is tough and ahs(>1utf'\V llllL(,;IJ";lid( ... ,) tlid\ f on'", \ ,1l1 tl{' 
handled or tran:-.porlt'll \\'itll(lut" dal11d,~c. 

The 'uifficulty ()f tr;lll .... ft.'rrill.l; frial)le ('on".; fnl1l1 CO!/' 
barrel to box without (Llll1ar.:(' ;Ind ;:0.; near a:, IH ).'"");-;ibl , ' 
in their original statc, ha" beeu ,l \",,j,jetn tu all drtlll'r' 
and gcologist>; (()r lll'lIlV \'('<lrS, 

The company's ()~\'1; interest <I",\,'lol'e<\ \I hilst 
working for the ()l','nul" EX(,(,lIti,,' ,,[ till' ~,Ll,i()n;ti 
Coal Board, whpre tlllcknc"", of S(';tUh em c,flell lIlab, 
the ciifIerencC' bctW(,Pll .l \\", > ric t! d(' alld all lIJH'U J1loInic 
site. Although apart from that, tI,,'r" \V'l.' <l natnral 
annoyance at Uwir inabiltly t" I'l'Ollll(,(', in til(' IJ"", the 
perfect corps which tlwv lmew WI'H' in the eme barrel, 

Experin1cnts started SCHllt' 1 wo and a hal f yC:l rs ago, 
and nlany different apprn;\f hl .... \\TIT Blade, ~()·In(' with a 
little success, but Illost\.' n·'"\tin~ in failure, lJdorc a 
sheath of plastic matni,tI \\',", luund to he the so\ution, 
Amongst themaIl\.idea.cUI1.1;11.[cd.tried anel reject I,d 
were the inject!"u 01 \\('tlll\ing liquid, split ill11C'r 
barrels and a large and as" ,rh'd \ aript y 01 recei\·crs. 

The first cxp<,rinlC'nb ,,'It I< plastic 'sheaths werc not 
successful, but about this time a polyester film hecame 
available, manufactured bv 1.(' I., and markc,ted under 
the trade nan", ,,[ i\IelIne", Tough, r('silient and 
absolutely uute,lrahle (,vcn in OIle thou. gauge, 
this seem cd t() oflcl possihilities. The next problt'lll 
was to secnre it Willilll til(' i11n(']' barn'l ill sllch a way 
that it ,-vould hi ~t'\ \ln' during coring but easily 
removable when r"'I!II,.,'d, and tili, prn\!'d the most 
difficult probkm ot ,Ill }·.vcntually, a ,iTllp\(' collar 
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and cill' were evolved, and l"cd with three thou. or 
four thou. gauge pLtstic proved, at first, m()st 
s<ltisfactury, CUrt'S t;,kcn through friable coals and 
clays proving very good. 

By spring of this year, it was thought that this was 
the answer, but then a serious obstacle arose .. 'l.lthough 
untearable, Melinex can be pierced fairly casily, and 
once pierccd will rip without ditficulty, and as soon as 
attempts were made to apply this method to cores of 
abrasive strata, e.g. sandstone, it waS found that small 
partie les of core jamllled between the barrel and the core 
its('lf, ripped the sheath and destroyed it. 

~1clinex not bcing available ill a thicker gauge, a 
llu1111)('r of alternatives w,'\'{' tried, but then through 
I.e.I. a sample of a simiLLr polyester film, l1Ianu­
fadured by ,Iu Pont and marketed under the trade 
n,"11t' Ilf \Iy\;tr, was obtained. 

,\ trial ~,t111plc "I this matl'rial n{ 10 thllu. gauge 
\\'.l~ inlluediately ilOWll in fron1 :\ nl(~rica, proved 
100 IWI 1'('nt sU(Tesslul, and re~ll1ar supplies "IT now 
I)('illg nj,L,il1t'd, \ :nfortllnCl[c'ly, l\lyl.lr is Ilnlv III<lnu· 
ladlllc'<I ill its fully tr<lllsl'arei1t f"illl lip to 7·5 LlJOl\. 

ill tllicl\ll('~s; ,Iho\'e thal Oll(' sid{" IS trallslun'llt, ;In<1 
,tltlt(lIlgli this i .... not of vital illl}l<ll taIlC(', sl1ppli('~ of the 

CORE A5 REMOVED 
fROM CORE BARREL 

CORE AFTER SPLITTING OPEN 
OF PLASTtC SHEET 

~ 
, l?:.;"'] 

SEALtNG 
CEMENT 

t , , 
ELECTRICIANS £ 

TAPE ~ 
FOR EXTRA SECURITY i 

DURI NG TRANSIT '<It 
it 

rq 
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, 
<> 
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. 
<> 

77" 

Fig. I (Left).-Typical core as removed from core barrel. 
(Right): Core after splitting open of plastic sheet 
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Fig. 2.-The core in the plastic sheath after removal from 
the barrel 

thinner g<111gl' hcl,\T b('('ll oiJtained, and, lf it l)JOVf"S 

succc,,[ul, it '(>llid lw that tile 10 til"n. thil'k""" will 
no longer be rC'Iuired. 

As a pr()\"i:-.iollal l'atc'nt appiicati(lI1 was (lilly gralltt~d 
in August. only one C()llIIlH'rci<1i alJplicatioil II;L~ been 
nl<-lUc. Thi:-, \vas a ")('rips of s('\'en seanlS lal,(,ll tr()111 the 
coal nH'(lSl1IT~ ill the .\shhy area, thr()ugh :\I1' t\.. ~piIlk 
of the (lpclll:ast I':""cutin' on behalf of .\lr. ,\. J)awl', of 
the Coal ~ur\'('v Laboratory, "'ottingham. This proved 
a COIn plett' SllCCC:-'S, the quality o{ core recovered fronl 
seams which an' notoriously difflcult being jar higher 
than ked heell achicvecl bv any other means. 

During its ocvelopmeJlt, tllis technique has passed 
through a numlJ<'r of changes, Originally plastic tulles 
were made up and inserted into the harrels, but thesc 
raised cerlain prublcnls, particularly lranspoI tatioI1 
and irregularities of tubing, and today, in many cases, 
the plastic is mprcly rollPd into a tuhe, placed in the 
inner barrel and left to form its own diameter, being 
wrapped at (-) in, intervals with Cellotape or similar 
material cluring extraction, 

The advantages of this method are oln'ions \ part 
from preserving cores in their original order and 
condition in the core llox, they can lle preserved 
indefinitely by making good the sheath with ,acllH'si"e 
tape after it has heen slit opcn for examination. Packed 
in this manna cores can be shipl'NI any distance, 
bringing to a distant office all the advantages that a 
geologist would find on the actual site, 

Included in the company's large fleet of drilling 
machines and equipment are 16 modern rotary truck 
mounted machines eqnipped for air, mud or w,der 
flush, A point of interest is that they drilled 664,':;:lH ft. 
of open hole and took 27,7H5 ft. of core during the l~ 
months ending July 31 last 

Two drills wme useo at a rec(,llt deIllonstLttioll of the 
above technique, 

The l{eich Model 600 rotary drill is manufactured I,y 
the ]{('ichdrill Manufacturing Co. UO" of vVi.,haw, 
Lanarkshirc, The rig is essentially a hlast hoI<- drill 
using a power ann instead of a derrick. It is ill/HInted 
on a Scammell" Constructor" 6 6 chassis with a 
}{olls l{oyce C.6 (l:l2 h,p.) diesel engine dri\'ing, 
through a transfer hox, a compressor, a main hydraulic 
pump, and certain minor hydraulic pUlllpS [or sub­
sidiary operations, This drill is rated al GOO ft. wilh 
3~ in, clrill pipe, although I'apable of greall'r depths 
undpr good conditi()lls. 

Designed originally,,, it 1)last hoI<- dnll Oi' as an 
exploratory rlrill to work in areas where w<ltn was 

t11HdILlllla.hk I)f too ('.'\.l'E'nsive, this rig is 
l'11ici"l't in thi, type of work where, for example, the 
1)('<1 n' !Iydraulic jacks litted at front and rear and the 
Lt, t lk'tt tilt' rig is seif-propelled'oll a six-wheel drive 
ell<l"l' with a pO\\('riul winlh at the front, make it 
c'. tn'lll,",y quick in movcment and setting up, 

Illl' H"viP, B.B.S. 20 ,\/\V, rigis basically astandarcl 
H.Il.'- 20, i.e a conn:ntional rotary rig rated to 
1,')011 \\it II ":\" C(lllipl1lent, l,OOn with .. H" and 
I ,H"" ,\]til .. A " ane! " R" " :\ " equipment is in use. 
'11l(' dnl: i, 1'O'''')'ct! bv a Perkins 1',6 diesel engine and 
i~ Il1IIUl1t{'t/ Oil a 1)oue;las (-) ,/ fi chassis powered with 
<llloth('i Il('rkins 1).(-) dif'sel engine. 

III If( \I'r tl) I'ope \vith situatinlls where air flush is not 
,uitald, .! Bnyks Bros. circlliation pump and & 

1';00 gal \\<I\er \<I"k <Ire fittl't! on the chassis hetween 
drill ,<1,,1 ,'a" By a system of \'alv('s, the driller eM 
<.:;(·j!'1 t \\,itt'r l)r air as the case Tllay require. The pump 
i. " ",,~Il·,'tage piston lapahle of 1,200 gal. per hour at 
"l' t" :\(10 psi and is independently driven hy a 
I.Isler I !) ~ dics!'1 cnginc 

'I'll<' ,'k Lib gl'J]('r;dly used are Hughes 
lw,lrill;' 1:1· ()llt', ~il~Ct' allilflllgh there an' some forma­
tl' '11' III \\ liil il tilt'''- Ml' Ilot suitable, they have 
g('!:"l.:lh' IWl'n f(llind the J11()St efilcicnt for the coal 
Illl.t-'Ill(':-' In drift ()r ul1con:-.uiiciated fornlations, 01 
(I ilJ!'-..C, "ilJll(' f(lrnl ()f drag hit is used. 

I lInT t\'I)('~ (1f COlT h,lflT]" are illllSl', for the 4 in. COf'C' 
t,!tl,," " """Il" Bros. '1'\'1''' SRO or the original barrels 
'lll'l'lil'd WJtil thl' Hl'i.-il drills, manufactured boy, 
Spraq lIl' alld I "'nwood. Ihrreb used with the B,B,S, 20, 

Fig. J--The Boyles B.B.S. 20 A/W drilling rig used at 
recent demonstration 



give a 3 in. core, are also by Boyles Rros. and are 
designed for air ft.ush being- known as their 

2. 
esign of a suitable diamond bit to work with 

took" long time and cost a considerable 
of money, IWlIlg- principally trial and error. 
three years' experience two basic types which 

suitable h"ve been found, and these arc 
by Messrs. Van :lIoppes Ltd. and 

entilating Fan Proteetion 
Accurate I{econling lnstrumen t Co. \ \'indsor 
, Merton, London, S. \V.19, have developed a 
of ventilating fall protecti()n applicahle to coal 

, and is designed to pr('\'I'nt breakdowns in the 
of bearings overhe<Lting. 10" of all III the pit due 
fan specct~ O[ Ldls ill till' w\lrkiJl:-':,~, In addition 

has been developed "I"ch \\ iii C<llIse an alarlll 
should a. v(~e [OPt' (Ill I'a"!'..., wl1"f(' thesp arc 

either start t.o wP"r or Im·ak. 
temperature and pr('ssun~ prot,'\ tion '" :-'llpplil'd 
gearboxes arp used to tran"llIt th(' drl\l' tWill 

. rnOV(,f. Th{~ l)ressllre~taL Will (';UI<";(' the alar III 
function in tile (,\"t'l1t (d" io" ~J!(,s~lln' ill til(' 

lubric"tion SYS(CIlI TIlt: principle of till' 
OUIlL.craLUrc lneaSllrCJlH'IlL of tli{' \)(·(trillg;-., 1:--. tllClf \\'(,11-

liquid l'xpansiull :-.ystt'IlI as applit'd tu the Il()\\ 

'iudicating tlH'rTll()~t;lt. A rist' III tt'lllj)('ralllrt' at 
'ng nlcasuring point (1l1)llIlall.,>-, ill til(' ilil n'.<{'!"\'oir) 
a hcll()ws t() opl'rate ;L tllicro-swltcil (c;ljl;\hll' of 

at 250 \'()Its), wili,h In t.um cl(","; a \ iSiLtl lamp 
audibk alann ('in uit., tlwn·hv dra\\illL; ,i1({'lllI011 t() 
attcndant t11at thl' p,lrtH IILl! IH'arillg ILl;" It'd,'lwd d 

.,m'w·mlrnrl' likely t.() 'aw·(' " i>r('akd"wll "I (kit 
The audii>k alaml JI1il\' h,' Sil(,I1«('d, ],Ilt 'I 

lamp is inlln('dlatl'l~! ...,\ ... il\ lll'd illl s!JO\\'illg that 
conditi()lls ('xi~t Thi" la1l1p a.nd that a~"oci<Lt('d 

the bearing Wlll I"cllla.in ;Lllght 1111111 actio]l has 
taken to fe"itufc (,(~Jl(litl'\Il;" tt) P"I Illal Tht' preset 
at \vhich tll(' alarms (\)111(' Illl(I' ii, lIit IS illfilliteh­
)Ie over the , .. :holt' of tip, IIl"itrIIIIH'llt scale r;LlIl .. ~(', 

of a sp('( ial key ;lIul is IlUrlllally Sl~t. SOIlH' 

to 10 dt'g I, .I]H)\,(' tl1(' lIortllal working 
of thf' IH'anIlg [t, l)()w(,\Tr, tll{' tt'rnp('ra-

thp bearing should "!ltilllU' tIl ri-.;c, a s{'colHl 
is operated , .. ,'hich III 11!l'"1l \\.111 ('ul the In<lins 

to the fan nlotor, ii, '. ~ c.,tOJlP1Tlg th{' fan and 
further d,unagl' 

instrUIl1Cnt is fitt/'I! "~It' a. thinl Inicro-switch 
operatr'ri ill tl,,' t of th,' instrument 
unscrviccablP 11 ff"lt.:II anv known C(-l.use, 

ng a " fad It, 'Ii' system. Th" whole 
nonletr\' is of till' ('0T11pensatt'd " type 

is not affected h\' cham:" ,I 'lllllJit'nt temperature 
g lengths of caliilbn ,"d lflstrurnent head. 

draught gauge r'" 'rdE'r nH';tsuring thl' air 
in the pit is fitted" ,th high and low contacts 

are variable and n(l1"1!Ldh- set aL :-,()rne point lower 
higher than thl' n", 1('" I "houhl a varia hie concli­
occur, one of tht·",· , '~!l t ,I' ts "rill cause a. visual and 

alarm to lw 11),1' I, ,I" in the case of the bearing 

\ 1'1] : ) ,dId a.tJd.iblt' alanns Inav be 
'1!l,jt(' supE'r~isory patll'} up .... to a. 
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Messrs. Triefus Industries Ltd., both of whom have 
spent a lot of tillle studying the requirements and 
trying to meet them. In addition to the diamonds a 
Hedgehog type of tungsten carbide insert coring bit, 
origin«lly produced and designed by Messrs. Fife 
Engineering- Ltd., has proved very efficient in the 
softer stratas. They do not generally give the same 
quality as a diamond, but t.hey will cut a core where a 
diamond h"lls up. 

The alarm equipment recording panel 

·1[1:....ici!Tal)k di:--.tallu'. tog('thf'f with prcci,'ic readings OIl 
(-) in. indicator of tll{, \\'ater gauge sllctiun cOIHlit1()Jls. 
'lis nwatls t.hat th" Illore important functions of the 
·,km may be located at a remote point and can be 
',dl'r the slllwr\'ision of pers()ns doing another job. 
lie fan belt al<-t.rm "perates intu the com mOil visual 
'ld ;H1dible alarm circuit and is d('signed to bring to tll<' 

II, ,tlce of the persons responsible the fact that <t belt is 
.; ,out to break or has broken. 

I'll(' (,'Iuipm(,llt is housed in attractive sheet steel 
Jlels for ft.oor Illounting, and is self-contained, 

Iwnrated. The attracti\T feat.ure to nliniug engineers 
that the inlportant T1H::'a.suring instrUlTI{'nis are 

challic"l. and du not dcpC'nd un mains plectrical 
!'ply for correct operation, arc n.'ry sensitive to small 

',lngl's of temperature ,wd are of very robust 
.n<....trllction. 

E 



Department of Mines and Technical Surveys 
Ministere des Mines et des Releves techniques 

MINES BRANCH 

Flt~Nu""'., 
No II ,app.t., CANADA 

Fuels and Mining Practice Division 

Mr. C. H. MacDonald, 
Project Manager, 
Anvil Mining Corporation Limited, 
P. O. Box 2470, 
103 Polaris Block, 
WHITEHORSE, Yukon Territory. 

Dear Mr. MacDonald: 

562 Booth Street, 
Ottawa I, Ontario, 
July 8, 1966. 

The proximate analysis and the free swelling properties of grab 
samples taken from the twelve gross samples from Tantalus Butte Mine 
have been completed and are given in attached table. Grab samples were 
selected to indicate quickly the properties of the Tantalus Butte coal. As 
may be observed from the coke button the coal as received is non .. coking. 
Cleaning the coal to reduce the ash content may show marginal improve­
ment in the coke button however coal of this rank is not normally considered 
in the range of coking coals. 

As considerable effort was made to obtain these samples we will 
carry out washability tests and other analysis on the samples to improve 
our general knowledge of the coal under review. 

JCB:PH 
c. c. A. D. Oliver 

R. D. Cathro 

Yours very truly, 

~::db 
,/ A. Ignatieff, Chief, 

Fuels and Mining Practice Div. 

RECfJJ£D 
'JUL 1 3 1966 

WHITEHORSE 



Laboratory 
No. 

2658-66 

2659-66 

2660-66 

2661 - 66 

2662-66 

2663-66 

2664-66 

2665-66 

2666-66 

2667-66 

2668 ... 66 

2669-66 

Twelve samples coal submitted by Anvil Mining Corporation 

Identification Ash 

Box No. 1 ... H. W. 16.06 

Box No. 2 - H.W. 14.29 

Box No. 3 - H. W. 12.85 

Box No. 4 - H. W. 12.28 

Box No. 5 .. M. W. 11.41 

Box No. 6 .. M.W. 15.35 

Box No. 7 .. M.W. 11.83 

Box No. 8 .. M.W. 14.92 

Box No. 9 - F. W. 14.56 

Box No. 10 ... F. W. 18.47 

Box No. ll-F. W. 20.93 

Box No. 12-F.W. 21. 70 

Dry 

Volatile 

34.21 

34.99 

35.24 

35.34 

37.54 

34.80 

35.54 

35.12 

31. 56 

31. 72 

30.14 

31. 21 

Fixed Carbon 
by Diff . 

49.73 

50.72 

51. 93 

52.38 

51. 05 

49.85 

52.63 

49.96 

53.88 

49.81 

48.93 

47.09 

FSI 

1 

1 

1 

1 

1 

1 

1 

1 

1/2 

1/2 

1 

1 



VANCOUVER . 
434·1197 

WHITEHORSE 

667·4113 

ARCHER, CATHRO & ASSOCIATES LTD. 
CONSULTING GEOLOGICAL ENGINEERS 

P.O. BOX 1051 

WHITEHORSE 

AUGust JO, 1966 

Mr. A. Ienatieff., Chief. 
Fuels C~ l·lining 4'racticc Division, 
Dept. of rUnes &. Technical Surveys I 
562 Booth St. I 

Otta1;Ja 1, Ont:::.rio. 

Dear Sir: 

RECEIVED 
SEPl E66 

WHiTEHORSE 

vIe are shippint~ to you today by truck t""o boxes of coal 

samples from the Car-macks district. 'These samples are from a 

new exposure recently uncovered by bulldozer trenching about 

one mile due south of the old Tantalus Mine on the south bank 

of the Yukon River. The trenching i.1TaS done under our supervision 

on behalf of Anvil l,lining Corp. 

The new semas dips 60° east and appears to be about thirty 

feet wide in the trenches. This \vidth may in effect represent 

two or three seams sefprated by narro\"1 (1~ "_l$ft) bands of rock. 

The samples are quite fresh and were obtained at a depth of about 

fifteen feet. 

Our prime interest is still in coking coal and you will 

reca.ll that the only good coke ever reported from the Carmacks 

area \~as frolll a sample taken in 19013 from the Tantalus 1'11ne 

lO1:!er seam and tested at the Otto Hoffman ovens of the Domin-

ion Iron and Steel Co. Ltd., Sydney, Nova Scotia. The total 

width froi::1 the top of tho upper seam to the bottom of the 10\'ler 

• • • • 2. 



2. 

seam, including four and seven foot rock seporations, was 

2$ feet. It is possible that the newly trenched seams are 

the Tantalus rlline seams, VIi th less roc k separation be t.Vleen 

the sec;.ms, although \'le vlere unable to locate coal through 

the heavy overburden in the intervening mile to definitely 

correlate them. The new seam occurs in sandstone and is 

overalin by pebble conglomerate. Isolated outcrops of 

conglomerate occur 50 feet uphill but the coal was completely 

obscured by a cover of vegetation, volcanic ash and glacial 

clay two to three feet thick (see sketch). 

We would like to have your comments on this coal as soon 

as possible. A large sample can be readily obtained from the 

trenches until about mid- October. However, should you require 

diamond drill or sink a prospect shaft vlhich \'lill naturally 

involve a SUbstantial expenditure. 

Yours truly, 

ARCHER, CATHRO & ASSOCIhTES LTD. 

R.J. Cathro 

cc. C.H. MacDonald'/" 

A.D. Oliver 

RJC:ps 



Ib'. R. J. Qathro 
Arober. C8tbro " A •• ocatel Ltd. 
I. O. Box 1051 
Wb1tehorn, Yukon 

562 Booth street 
Ottawa 1, Ontario 
september 28, 1966 

... , §Wit _Ira me a'!tn. sat Q~d, Bat,}. line. 

Dear Hr. Catbro J 

We are enolos1ft; a cow of the report of lIu1&1,.81. 
of ... 1 •• 11 and #2 fJ!'Ol8 the bolIde_I» tnn.oi1nl tor tM 
Anvil M1n1ni Corporation. Tb1a retera to the eoal ulIPles 
describe« in 10'" letter of ''Cast 30, 1966. 

The anal;rtloal report. abow tbat _lther of these 
naples of coal wUl aulomente to tON coke. A qualitative 
petrogftlphlo .xa~t1on va. _de of both .eaplea to detel"ll1De 
it oxidation by .uriaH water aiSht be the cause of the abeenoe 
ot ookinl qualities. 'J» 80, ODe tfot.ll4 be eneow.-apd to drUl 
deeper to obtain coking coal. VntOl'twatell. the petrocraphlc 
1n41oatlons are not enccu.trallnl a8 botb • ...,1.8 ot ... 1 oontaln 
a lar,e. proportion ot Wualble _terial tbat 18 a88oc1ate4 with 
the Cllancter of the coal aubataMe all4 cannot be .aorlbe4 to 
oxidation thoUlh there 1a a180 an indioation of a 8Mll aJIOWlt 
ot ox1cJatlon. 

In tile 11lbt of the •• reault., we 40 not thUlk that 
your client. abo\lld be put to furtber expenee in obta1niDc coal 
troll the 8_ trenobea top a teebnlaal 80ale coke oven te8t. 
nUe tbe ana17tloa.l reaults do not juet1t7 the hope tbat at 
depth _roved eoklns properties are to be expeoted, you. 
o11enta -7 w18b to eat1at)' tbeuelvea on tbe coking propert1es 
ot the 8 .... at another and deeper location on strike b7 d1'111"" 
ins a bole 'betore consldering Qrl7 otber tON of exploration.. 

-------------.cont1nued 



Septellber 28, 1966 

2 ... - 1Ir. ft. J. C8tbro 

We wUl be pleaHd to oo-open.te with ot.azt anal7t1oal 
eontrlblltloa to tbe ft.ll1eet po.sible ext.ent •. 

Alter 
co JIIr. C. B. MaoDo_14 V 

AnvU M1n1nl Corp. 
Wblteaone,. Yukon 

Yount vel'7 trul,. I: 

A.~~t 
Fuels aD4 1l1n1ns Praetioe 

1>1v18101'1 

lIr. A. D. Ol1ver. BeaSdent M1l:t1nI Inspeotor 
Dept. of Horthem Atfa1re I: Jlat10aal Reaot.trOea 
Wh1tebcJ'8e j Yukon ".rrlto1'7 



Quote File 
3039-66 ................... 

MINES BRANCH FUEL RESEARCH LABORATORIES 

Fuels and Mining 
Practice Division. 

CANADA 
DEPARTMENT 

OF 
MINES AND TECHNICAL SURVEYS 

REPORT OF ANALYSIS 
Sample of coal submitted by Archer Cathro and Associates as per advice addressed to Chief, 
Fuels and Mining Practice Division. Sample designated as Anvil Mining Co., delivered to 
Bulldozer Trenching. 

Date Received .• 

Sample Mark • . . . . 
September 19, 1966 

1 

Moisture Condition. 

Proximate Analysis 
Moisture. • • • • . 
Ash . . . ..... 
Volatile Matte r • • 

. . . . . . . . . . . . . 
Fixed Carbon (By Difference). 

Ultimate Analy sis 
Car boll. • • • • • • • • • . • • • 
Hydrogen .•••• . . . 
Sulphur • • • • . 
Nitrogen . . . 
Ash • • . . . ..• 
Oxygen (By Difference). • • 

0/0 
% 
10 
% 

% 
'0 
% 
'0 
0/0 
% 

Calorific Value .••••. Btu/lb. Gross 

Fusibility of Ash 
Initial Deformation Temperature .• of 
Softening Temperature, Spheri cal. eF 
Softening Temperature, 

Hemispherical. • • • • . . 
Fluid Temperature. • • • • • • • • 0 F 

Grindability Index, Hardgrove 

Screen Analysis 
Screen Size 

'0 
Swelling Index: 0 Non Agglomerate ,. 

Remarks: 

Reported by: 

Distribution: 

(' 

Ofo 

% 
% 
0/. 

As Rec'd 

13.4 

12.8 
22.5 
51. 3 

Dry 

0.0 

14.8 
26.0 
59.2 

As Rec'd Dry 

A!~,-v/1-tjb 
Ar:' Ignatieff, Chief, 

Fuels and MininlPractice Di visiol 



Quote File 
3040-66 ................... 

MINES BRANCH FUEL RESEARCH LABORATORIES 

CANADA 
Fuels and Mining 

Practice Division. 
DEPARTMENT OTTAWA, September 22, 1966 ................. 

OF 
MINES AND TECHNICAL SURVEYS 

REPORT OF ANALYSIS 

;ample of coal submitted by Archer Cathro and Associates as per advice addressed to Chief, 
i'uels and Mining Practice Division. Sample designated as Anvil Mining Co., delivered to 
~ulldozer Trenching. 

Date Received. • o • • • • • • • • 

Sample Mark • • . . . 
Moisture Condition. 

Proximate Analysis 
Moisture. • • • • . 
Ash . . . . . 0 •• 

. . 

Volatile Matter • • • . • • 
Fixed Carbon (By Difference). 

Ultimate Analysis 
Carbon. • . •••• 

. . 

. . 

Hydrogen .••.•••• 
Sulphur •••••• 

. . . 
Nitrogen •••••• 
Ash • • . . . . 0 • 

Oxygen (By Difference). • • • • • . 

Calorific Value .••••. Btu/lb. Gross 

Fusibility of Ash 
Initial Deformation Temperature .• of 
Softening Temperature, Spherical. -F 
Softening Temperature. 

Hemispherical. • . • • • ° F 
Fluid Temperature. • • • • • • 0 F 

Grindability Index, Hardgrove 

Screen Analysis 
Screen Size 

'0 Swelling Index: 0 Non Agglomerate % 

Remarks: 

Reported by: 

Distribution: 

. . 7 

010 

0/0 
% 
0/0 

Soli4 Furis ~boratory. 

September 19, 1966 

2 

As Rec'd 

13.7 
24.1 
21. 5 
40.7 

Dry 

0.0 
28.0 
24.9 
47.1 

As Rec'd Dry 

f:~tieli:~ef' 
Fuels and Mining Practice DivisiOl 



VANCOUVER WHITEHORSE 

667-4113 

CHER, CATHRD & ASSOCIATES L TO. 

ro,; 
\J 

CONSULTING GEOLOGICAL ENGINEERS 

P.O. Box 1051 

WHITEHORSE 

October :; t 1966 

Mr. A. 19natieff. Cbiet, 
Fuels & Mining Praetice Division, 
Dept. of Mines and Teohnical Surveys, 
562 Booth St., 
Ottawa 1, Ontario. 

Dear Sir: 

Thank you tor your report of September 28 on analysis of coal 

samples trom the vicinity of the old Tantalus Mine. The results are 

disappointing from a coke .standpoint although they do substantially 

increase the reserves of thermal coal in this area. Mr. Oliver has 

suggested that you might be able to determine by spore identification 

whether this seam 1s the same as that presently worked at the Tant .. 

alu$ Butte Mine. Your co~nents would be appreciated. It you do not 

still have some ot the TantalUS Butte Mine sample on hand I could 

arrange to send you some more. Without fiamond drilling we cannot 

even be sure that the new seam is the same one mined at the Tant-

alus Mine. 

We are sending you via air today about fifty potnds of coal from 

a seam near Ross River. This is a new discovery uncovered during 

road construction and lies in a conglomerate-ahale-sandstone sequence 

dated by the G.S.C. as Paleocene. It is referred to as the Whisker 

Lake seam. Thus far it is partially exposed in only one shallow 

pit and does not outcrop. It 1s of interest as a possible coke 

source and, because of its nearness to tbe Anvil.Vangorda mining 

district, as a source of thermal coal as well. The sample is quite 

weathered and bulldozing will be required to obtain better samples. 

• • • 2. 



The ownerclaims that the followini~: ana lysis l'1ilS obtained, although 

no detB.ils are available on the analyst: 

~loisture 4.04 

Ash 3.02 

Volatiles 21.43 

Fixed Carbon 69.51 

We have a few weeks yet, before the ground freezes, in which 

to bulldoze and this decision will depend in part on your proximate 

analysis and how quickly it can be done. Your comments on this coal 

will be greatly appreciated. 

cc. C. MacDonald""­
A. Oliver 

RJC:ps 

Y~urs truly, 

ARCHER, CATHRO & ASSOCIATES LTD. 



F~le and Mining rraet lee 
Dlv1810n 

Mr. H. J. Cathro 
Archer, Cathro & AS8oc1atee Ltd. 
P. c. Box 1051 
ItJhlte:horeC?,; Yukon Territories 

562 Booth Street 
ijttawa 1, '.)ntar10 
October Ib, 1966 

i 1tb reference to your letter of October 3rd, V'/e 
enolose a report on the J Ross River It'Ulple of coal whlch 
shows that this ie,' rea,onabl, Iteam CQll. but not a cok1!~ 
coal. 

An average oalorIf1c value of the Carmaokl coal 1s 
11,440 Btu/lb. Gras. <as :received) and 11,920 Btu/lb. GroB. 
(dry) • 

lours very truly, 

JAIler 
\l 00 Mr. C. H. MacDonald, Anvil Mining Corp. Ltd. 

Mr. A. D. Oliver, Dept. of Northern Arfaira & 
National Resources 

'f,; Chief 
MIning Practice 

Divi8ion 



Quote File . ~ ~ ~~ ':~~ ••••••••..• 

_t'UNES BRANCH FUEL RESEARCH LABORATORIES 

CANADA 
Fuels and Mining 

Practice Division. 

C} 
~ 

DEPARTMENT OTTAWA, .Q~~q~r.).1#.19~9. 
OF 

MINES AND TECHNICAL SURVEYS 

[ 

REPORT OF ANALYSIS 

Gan;ple of coal submitted by ,',reher Cathro ar,d II s6ociates, Whit~horlJe, Y [T. as per 
advice addressed to Chief, :Fuels and Mining ~:lractice I~iviaion dated October 3. 1966. 
'~;arr;ple designated as seam near Boss River. 

Date Received. 0 0 · · · · • · · 
Sam.ple Mark · 0 0 · • · . • . 
Moisture Condition. • · · • 

Proximate Analysis 
Moisture. • · · · · · · 0 · · · · · · 0/0 
Ash . . . . · . • · · · · · · · ey. 
Volatile Matter . · · · · · · · · · • ey. 
Fixed Carbon (By Difference). · • · % 

Ultimate Analysis 
Carbon. · • · · · · • • · • · · 0/0 
Hydrogen . · · · · · · • '0 
Sulphur · · · · · % 
Nitrogen · · · '0 
Ash • • · . · · · · % 
Oxygen (By Difference) • · • · • · % 

Calorific Value. · · · · · Btu/lb. Gross 

Fusibility of Ash 
Initial DeforIl1ation TeIl1perature. • 0 F 
Softening TeIl1perature, Spheri cal. • F 
Softening TeIl1perature, 

HeIl1ispherical. • . • •. • F 
Fluid TeIl1perature. . • • • • • of 

Grindability Index, Hardgrove ••. 

Screen Analysis 
Screen Size 

0',-, t>Uing Index 0 

ReIl1arks: 

Reported by: 

Distribution: Solid Fuels Laboratory. 

("1ctober 11, 
Ross Hiver 

As Rec'd 

5.2 
3.b 

lO.8 
70.4 

77.2 
3.7 
0.2 
1 i" . ,: 
3.6 
9.1 

ll.9Z() 

Archer, Cathro and Associates Ltd .• 
';). C. Box 10S1, 
Whitehorse. Y. T. 

1966 

- Tantalus Butte (Carmaeks) 

Dry As Rec'd Dry 

0.0 4.0 0.0 
._--

3.8 13.5 14.1 
~".';,;:;,::.-....... ~--

31. 7 33.0 lZ.O 
74.2 50.8 5Z.9 

81. 4 68.2 71.0 

3.9 4.4 4.6 
O.l 0.9 0.9 
1.1 0.4 0.4 
3.B 13.5 14. 1 
9.6 B.6 9.0 

[U,630 
11.440 11,92.0 



- - .. 

MINES BRANCH ji'HEL h . .:f.:SE4.RCH LABORA TORn:.s 
Fuels and Mtning 

Practice Division. 
CA .. \\IADA 

DEPARTMENT OTTAWA, 
OF 

MINES AND TECHNICAL SURVEYS 

REPORT OF ANALYSIS 

October 17 J 1966 
..... e ................ .,. I;) 

Sample of coal submitted by Archer Cathro and Associates, Whitehorse, Y. T. as per 
advice addressed to Chief, Fuels and Mining Practice Division dated October 3, 1966. 
Sample designated as seam near Ross River. 

Date Received. 

Sanlple Mark • 

Moisture Condition. 

Proximate Analysis 
Moisture •••• 
Ash .. .. it • II II • II «l • 

Volatile Matter ••• 
Fixed Carbon (By Difference). 

Ultimate Analysis 
Carbon. • 
Hydrogen 
Sulphur •••••• 
Nitrogen •.•. 
Ash ••.• 
Oxygen (By Difference) • 

Calorific Value .••••. Btu/lb. Gross 

Fusibility of Ash 
Initial Deformation Temperature. , OF 
Softening Temperature. Sphen cal . ~:F' 

Softening Temperature" 
Hemispherical. . . •. • .. F 

F~luid Tem.perature 8 C • ~ .. II ~ V ~ F 

G:dndability Index, Hardgrove .. 

Screen Analysis 
Screen Size 

Swelling o 

\ J-

= 
October 11, 

Ross River 

As Rec'd 

5.2 

3.6 
20.8 
70.4 

77.2 
3.7 
0.2 
1.0 
3.6 
9.1 

12,920 
~ 

.~--

't 

1966 

- Tantalus Butte (Carmatks) 
\, 

Dry' As Rec'd Dry 

0.0 4.0 0.0 

3.8 l3.5 14. 1 

22.0 31. 7 33.0 

74.2 50.8 52.9 

81. 4 68 2 71. 0 

3.9 4.4 4.6 
0.2 0.9 0.9 
1.1 0.4 0.4 
3.8 13.5 14.1 
9.6 8.6 9.0 

13,630 11,440 11,920 
)J" 

"...- ",,~~ ... "~~,.,.,.~ ........ -~ 

WHITEHORSE 

tC 



I 
liHAZEN RE, lARCH, INC. 

,.\ ::::;;:i\ ============= 
\ 

',I ~, "j,' 
:d 
: 

~ 
I 

4601 INDIANA STREET 

GOLDEN, COLORADO' 80401 

TELEPHONE 279-4549 

Mr. Eugene S. Allen 
Manager of Technica I Service s 
Anvil Mining Corporation, Ltd. 
523 West 6th Street 
Los Angeles, California 90014 

Re: HRI Project No. 160 

Dear Mr. Allen; 

October 20, 1967 

\REPI..Y .I_-
TO ~ ~ m. r COMMENT I 
RETURN TO 

OC12 3 1967 
L t .(.v~~ 11ll 

2 e 

3 
7 --

4 8 

The coal sample from the Carmacks Coal Mine, Yukon Territory 
has been ashed and analysed. The sample which we received contains 
16.2% ash, by weight. Following are the analytical assays of the ash. 

Pb 350 ppm 
Zn 800 ppm 
Cu 400 ppm 
Ag ND «1 ppm) 

. Au ND «5 ppm) 
Fe 4.20% 
As ND «1 ppm) 
Sb ND «10 ppm) 
Bi ND «5 ppm) 
Cd ND «1 ppm) 

ND = Not Detected 

DLB:br 

Ge ND (<1 ppm) 
In ND (1 ppm) 
Mn 0.1% 
Hg ND «1 ppm) 
Si 19.40% 
Sn 600 ppm 
Mg 3.68% 
Ca 4.78% 
Al 9.16% 

V&lY~ 
Delmer L. Brown 
Geological Engineer 

RESEARCH AND DEVELOPMENT FOR THE CHEMICAL AND MINERAL INDUSTRIES 



Mr. Eugene S. Allen 
Manager of Technical Services 
Anvil Mining Corporation, Ltd. 
523 West Sixth Street 
Los Angeles, California 90014 

Re: HRI Project No. 160 

Dear Mr. Allen: 

~ 
I 

4601 INDIANA STREET 

GOLDEN, COLORADO • 80401 

TELEPHONE 279-4549 

November 2, 1967 

I have today received from our analytical department additional 
assays of the coal sample from the Carmacks Coal Mine, Yukon 
Territory. 

DLB:jb 

CI 
S 
F 

Acid Insoluble 

0.01% 
0.256% 
24 ppm 
58.28% 

V2' .tru,/i
IY
, you:s, 

" ,/, J /.i:: 
! // 'I J~ './ /,.,,,, 
~""I .... "o/ • 

Delmer 1. Brown 
Geological Engineer 

RESEARCH AND DEVelOPMENT FOR THE CHEMICAL AND MINERAL INDUSTRIES 

.\ 



f/'arch 13. 

,..-- " 
~ 1"""'7"'"- ..:...- {,L...~ /' ~ s,' ,1,>". 

f.ir. 1\. 19natieff ..----
Chief, Fuels·& Pining Practice Division 
D~p<lr+:'ment of I"i.nes, Snergy & Resources 
56.' Doeth ~~·t.rcet 
Ottaw3 1, 0ntario 

Dear 

'.::'\<JO srna11 cO..ll samples are being sent ,., ,>' 
post. e would like B.T.U. value, ash, e-l-c:., 
th<~:':H::: samples. 

'1"t1t~SC s3.mples ,1. .. 1'. ~1;1 and 'l'.H. I;'S are ,., 
in) a. L(; 1 y 1 r~ i Ie .:in(} 1>2 rni Ie s re spec t ive 1 '.1 ,,: ,2 ~: . : 

T<:'Ult.::l::' \u.:; r;ine :J.L CLtrmacks, ·Yukon. J t.: i::.; ':'. 
which a larg'~ S;U.1p le ·for ,::okillg tesu; ,}~" 
Arct.t~r, Cathro & Assoc:!.ates about b,'o YC;:L: 

:;arr.plc A.'r.;;:l V.Ja~; collected froTl 1(1 .' 
pc!"cussion dri:il ('.ut"'::' nqs frof' 135-: ... AC, I J, 

lnt0r!:·.,~ction 129-174 wit:h !;iltstonc pr,rt: 

(:i:l1n~)l~ 'f.P.. :~5 is froJ:: (J. Gur-facc..:: b.-c)'. 
alonq th~~ seam n The eCtllfi dins to the 1.. ,;, 
19 j~f:r't· tru\,:, t~I,·j C1~1~"":-: (", COl' ·t·tl ", tr e ' ...... ·'! \ ...... , .. • • ~~_ • .,k ._~ J" ... ~_, .... I.J.1. ~J. ~ \..,..;J."~'J. ~" ..... !.. .• ~_l 

a strike;; length uE about 3000 feet. 

Yours L:. 

l'-Oll/ew 



,', ,~ 

! 
l Mines Branch 

Department or~nergy, Mines and Resources---./i Direction des mines 

Ministere de l'Energie, des Mines et des Ressources i 
: File Number 

CANADA 
: N· Ii rappeier 

Fuels Research Centre 

562 Booth Street 
ottawa, Ontario 
Nay 10, 1963 

Mr. M. O. Hampton 
Chief Engineer and 

Chief of Exploration 
Anvil Mining Corporation Limited 
P.O.Box 2470 - 103 Polaris Block 
Whitehorse, Yukon Territory 

Dear Mr. Hampton: 

We have completed the analysis on the two sample .. '1 

that were referred to in your letter of Narch 13. 

In addition to the analysis requested, \'Ie made a 
petrographic examination of these two samples to soln J. 
clearer insight into the reasons for their different 
agglomeration behaviour. 

The microscopic examination reveals the high iJ.sn 
content. In addition, it shows that both sara:Jlec con'vc:!.n 
a very large proportion of coal matter constlLuents; lU10Hl1 

as" fusinite, semifusinite, and micrinite. This i.nfcll'ma:-­
ion is summarized in the brief table below: 

T.R.No.5 

Reactives (Vitrinite -
1/3 Semifusinite) 

Inerts (Fusinite, Semi­
fusinite & Micrinite) 

45 

55 

A.T oNo. '-

60. 

The sample collected from the surface trench of 
T.R. No. 5 shows a very high proport ion of semifl.l.s in:lte 0 

This constituent will not fuse on heating and, in our view, 
explains why this coal is non-agglomerating. 



Mr. M. O. Hampton -2-

The photomicrograph on sample A.T. No.1 Has care­
fully picked to show a band of vitrinite. This 2.ppCarf.l in 
the lower portion of the picture as a smooth structure 
almost devoid of holes. The presence of this vitrInite, 
no doubt, explains the very slight agglomerating charact.er­
.istics shown by this coal. 

We are not certain of the application you had in 
mind for these coals~ but inferred from your letter of 
March 13 that you are interested in the possibili:::ies of 
this coal from the point of view of coke -making. This 
follows from the interest of Archer Cathro and ADsociate3 
in having ~oking tests done. 

The samples A.T. No.1 and T.R. No.5 sugcest to us 
that sample A.To No.1 is definitely superior to sample ToR. 
No. 5 from the pOint of view of agglomeration, but that 
neither coal sample shows much promise of making first class 
metallurgical coke. The rank is too low, the mineral matter 
is very high, and the agglomerating characteristics are 
marginal. On the other hand~ from the point of vie\'J' of base 
metal smelting~ there may be some possibility of cleaning 
this coal and blending it with a more fluid coal to make 
something acceptable to the trade. 

We would be prepared to evaluate further samples, but 
1twould help us if we knew the proposed outlet for the coal. 

DSM:sr 
gnc1. 

Yours sincerely~ 

~llj)Vt~~t 
D. s. MOn;~~ry, ead 
Fuels Research Cen re 



Min". OraneL 

fael. HelieaPeL Ceatre 

CANADA 

Department 

of 

Energy. Mine" and Hello1lreell 

REPORT OF ANALYSIS 
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Solid Fuels Laboratory 

O }Vh v ()1 ~1(. ~ ttawa. ••••••• ;.,~ ••••• 2 •••• ·.(.i ........... ,~ .• '0' 

Date Received. ___ ~pcil_2 ,_19.68. __ 

Sample Mark. • • • . . 
Moisture Condition • • • 

Proximate Analysis 
Moisture ••••••••••••• i.. 
Ash. • • • • • • . . . . . . 
Volatil€ Matter ••••••• 
Fixed Carbon (By Difference) 

.Ultimate Analysis 

i.. 
% 
% 

Carbon. • • • • • • • • • • 70 
Hydrogen. • • • • • • • • • 
Sulphur • • 
Nitrogen. • • • 
Ash. • •••• • • • • • • • 
Oxygen (By Difference) •••• 

· % 
· % 
• i.. 

% 
% 

Calorific Value ••••• Btu/lb Gross 

Fusibility of Ash 
Initial Deformation Temperature. OF 
Softening Temperature. • • • • • OF 
Hemispherical Temperature. • OF 
Fluid Temperature. • • • • • • • OF 

Grindability Index, Hardgrove ••• 

Screen Analysis 
Screen Size 

------------------~% 
----------------------------_% 

.. % 
--------~------% ---__________________ i.. 

% 

Reported by: 

AT - -"'1'-----__ _ 

As Rec'd Dry As Rec'd 

0.5 
33.0 

21.0 
45.6 

9360 9400 

• 

<L ~/j; ~(J "'~ r ~ ,." ~ / ~ ~~"'" ,b' .......... :/e.J.\.-...:..«-.. 

/77.6J¥ Dr. D.~. Montgomery, 
Head, 

Dry 

Fuels Research Centre. 

,n,istribution: _Jnvil ~Iining CorDoration L 
',,' ., p.O. Box 2470 

103 Po~l~a=rTi~s'B~l'-oc~k-----------------------
• 

£. . '", 

Whitebors~ , _X~pn Territory 
Oanada -'{~2~)--------

'" H' 

,~'~, """, . " 
'" '~;.', .,,~: 



CANADA 

Departmeat 

of 

F , 2l):) t...c' i e •••.•••••• ".>~ ••. ::'.y.'.' .......................... ~. -, 

Sol id Fw 15 Laboratory 

O Mr,,' h 1 ,1,~',' ttawa ••••••••• \., .......... , •••• , • .;..,~ ••. ~ ... " ... ,,' 

REPORT OF ANALYSIS 

,Sample-.-Oi'--e.oaLsuhmit.ted.l>"y_AnviLMining Corporation Ltd. as 'Jer aavir:- '! d:l ",ed h ~' • 

.•. ---,-.~-.-.-----~. --.---...:...~.- .. _ .. --.:..-.. -.... --- -... - -

ite Received. ,0' . . . _ ~ril,._Z,.J.,9tia. __ _ 

TR N Oe:..L.5 __ _ -----'-'-" 
unple Mark ••• . . . . . . . . . 
)isture Condition • . . . As Rec'd Dry As lZec'd Dry 

roximate Analysis 
~oisture. • • • • • • • • • • • • % 
~sh. ., • .. • ~. • 
~olatile Matter ••••••• 
iflxed Carbon (By Difference) 
ltimate Analysis 
Carbon. • • • • • • 

% 
% 
% 

· % 
Rydrogen. • • • O',. • • • •• % 
Sulphur • • • • • • • • 
tUtrogen. • • ~ 

Ash. • • • • • • • • • • • • • • 
Oxygen (By Difference) •••• 

· % 
· % 

% 
% 

alorific Value.' ,O' ••• Btu/lb Gross 

usibility of Ash 
Initial Deformation Temperature. OF 
Softening Temperature. • • • • • OF 
,Hemispherical Temperature. • OF 
Fluid Temperature. • • • • • • • OF 

:rindability Index, Hardgrove ••• 

;creen Analysis 
, Screen Size 

--------------------------~% 
.% 

j., 

------------_% 
----------------------% 

% 

temarks: ;4j~ ~ b-d" r::: 

~eported by: 

32.9 
23.7 
35.5 

67'JO 

Distribution: _ ... Anvil Mining.J2QrQQr.ation Ltd 9 

P.O. Box 2A70 
103 Polar~i~s~Bn-l~o~cT.k~----------~----------
Wh1tetiorse, !Ukon Territory 
Canada ----------- -\(-,,62+) -'-----

" .. " .. ---'---------

, ;. 

0.0 
35.7 _ 
25.8 

71]0 

Dr. DO'S. Montgomery, 
Heil d , 
Fuels Research Centre. 



Mines Branch 
Department of l.::;fiergy, Mines and Resources '-1 Direction des mines 

Ministere de l'Energie, des Mines et des Ressources : 
i File Number 

CANADA : No d rappeler 

Fuels Research Centre 

Mr. fll. o. Hampton 
Chief Engineer and 

Chief of Exploration 
Anvil Mining Corporation Limited 
P.O.Box 2470 - 103 Polaris Block 
Whitehorse~ Yukon Territory 

Dear r.1r. Hampton: 

562 Booth Street 
Ottawa, Ontario 
May 13, 1968 

In view of the rather unusual nature of the coal 
samples which you sent to us~ designated by A.T. No.1 and 
T.R. No.5, would it be possible for you to send us, at 
your convenience, a few large lumps (say, 2 inches in 
diameter) of this coal for further petrographic examination. 

DSM:sr 

Yours sincerely, 

-J:iJ1~ .- -., O'ituJ ·'LlM 

D. S. Mo ~omer~ Head 
Fuels Research Centre 
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To: 

From: 

Date: 

Subject:' 

MEK>RANDUM 

C.H. Nacdonald 

M.O. Hampton 

May 16, 1968 

CARMACKS COAL ANALYSIS 

Attached are copies of the analysis of coal ;::;amy::.le:J 
from Anvil- s Carmacks seam and related corre:;,pondenc~.,. "':~c 
ash is higher and am value lower than previous sUlnplc!J :~:l:Cl;, 
this seam yielded. A.T. #1 sample was drill cuttings £~om 
which much carbon probably was blown away. T.R. #5 \cJa~-:. a 
surface sample ripped out with the Ca.t. 

I am 'not sure either sample should be trusted but in­
dicates more sampling is in order before any major developI<\Pc,t w 

~fuJ 
~o. Hampton 

Chief Engineer 

mH/ew 

Attach. 

cc:: J.F. Olk 



l"'.r. D. s. r-:cntgoIT,ery, Head 
Fuel Research Centre 
Dept e of Energy, Fines &. Rcsou.cces 
562 Booth street 
Ottawa, Ontario 

Dear fir. MontgoDery' 

Re: Yours of 1>1ay 10 and 13. 

live \'1ill have iJ. C]cologist \1orkinq in th' C Lcr'-·c~·~"'.):. 
this wc('!k and will have him collect the eoa: :~amp::"c.s t.,), :/(:1! 

while there. 

As to the applicC'\tion we have in mind for tr~L; co."; ·~.t:1~ 
immediate inter23t is for heating purposes. Ik)':i(~~:~(~r , ~,nc 
interested in the rO~3sibilitie9 of using i.l loc!.~. coal fe>' 1;;): 
metal smelting in the future. 

Your:::: ~ruJy; 

Wr'i.O. Harnnton 
Chief Enginc-c." 
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,~;.~ ~1 ~ .. iD1J13 CorpornttoD Llaltd 

523 WCB\ Slxtb 6trce\ \~:.~.~.~;; 

Loa ADs-le., Calltonta 9001" 

OeaUemonl 

'rba Anvil PrOject 
Job fio. 31"6-06 
Conaou Ceal 

F ) 
.. , 

We ha" C~7' ot 1l~4u.m tra ~.O.Bamvtos \0 C.lI.Y.o.ol!onald de-ted '""',\I' 31,1966 
u4 110to \bo C<nDlIaenta OQ trla.bUtt, • 

Our Fre:nu\ nov abut ehe". R.O.M. CO&! at the .tn. h,,!ld ele(1~ed t~ll J 5"_6" 
ptlls1.7. TrMsponatloa t.o tto plut. lit. 18 at tho miD'J.!1II 5".6" e1~l oi" In 
e'.fmC. 'hh top abe 1'111 be acn'em~ by the cOtlf'lu.et I'.aterl e.1, the !ODcen­
trae t1'UCkl 0811 han4lo vlt.bcu\ dur.q;e to tbe contdDttrr.,. 

A'the plqt tbo COD'e1.n~ riU 'be ettbor dumpe~ cU1"\!Ctl:r into Ii hoy 'e1", 

eFU.h~d to all minu. 1 1/." and treu.terrcd t.O bins or thft !r.co~tn~ I~l.l 
YlU be 8toc~pUe4 ud tranererred, to orush!D« horp.r lUI l:oe(\<Xl. 

B7 t.rlU'll'lporttq .. catino •• ponlbl. find 1.1 •• ot !"."Iotlable cere in rtockptlln~ 
&D4 rehandling_ abead ot tbe ~ru.h.r we voul4 eapoe' the min1~r. Cen~~.t1oD of 
coal rla..., ' 

AI,o\\ knw 0\11" '~en eft 8bed to "elt'nlJ' ~. reCl"ll"d 11'" w!th " eoal 
fee4~.Jd~u. 1 1/~~ .0'" up to _,OJ ainu •. l/"· ueS wit.h I'.nlrd to th~ lOY 
hatOD p.ropo~l •• ot the taU. 

We bYe ID •• 'tptod "oe 0' pow4cre« eQal. ant nad UIUUt!!!!ou1 op!nton tbnt 
our t"el"tl"e17 low blln'lltl8 rat •• tor the \"Uicul piecel at equlp:;Jont IDT01.04 
b .,0 .1l~ 'bat c:ont1!louD CC!lIIbuttoD ooul4 Ile' b. lurr,ortet! by th~ 1.\&1 81011e 
"QUi" e~l1meou cU t'uel at bleb n,. to 4rrelop eontinult7. 'fMc "htte­
toN U the ".do HUOIl for Dct .'be powdared. cod. \rIe rRlho the uee of 
~er.C\ coa1 Yril4 101.,.. Nl7 .l»1lOJ'IIa1 Ibn probln 9b1cb rtlRht occur but 11 
"PU'.Dt~ Dn pr .. 'l.~ tor Ann1~ 



, .. ' 

, ,.~ -2-
AuvllMWna CcwporatSoa LWte4 .Tune 7. 1966 

'",,' 1C'll bow' Ou lWtalnal pft!'&lle ftfI to 1mn ol'll, the plus 1/~" 
'the coil after 8crealq ad, .nina the .dlm. 1/"- flruttoo. 

;'", 

!'root. on of 

!'hte, rrceedld'O. ct cottae. vu ftry not6M ot co~. "~u1d req'tlro I( recnlns 
ot ell c::~ ana cotlld CRtI.'. a tw.· 41ftpOaa1 I?J'O'bl~. fho lH.le,. ctclor peo­
ple ha"o; •• ~n8llC. vitb t~k. COtd Il1l4 IlppU'al\U7 UJ' to ~WJ f1c1!11 Jim 

. "lU bo::.1:IUl11ri bu., &1J alevat' .... t •• u4 1"110. tb output_ 
:1\ • i'" 

I~ ! 
•• J7 ,~ Jo\U"lJ. 

Ann. MlIDG CORPOltATtOJ LIt!!'. fiJ) 

J111;1/f1 
, Walter A. IimdltOft 
...• evau. r.epreacnto.t.l"e tor 

. ADY11 Mln1ns 
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EVALUATION OF COKING COA.LS FROM 
CARMACKS AREA, YUKON TERRITORY 

by 
'. ~ 

B. N. NandP'( and D. 'S. Hontgomery** 
~ . , 

, .,. , " . 
.' ,to ., 

" 

.. ,', 

, , 

• I· 

, , 

, v'yY 
: V X 1c/~, INTRODUCTION . "'~'., .. " .... / ... \. ',': 

. ~~),' '1 ~ ". ' .. ;>~ 
!':our coal samples from the, diamond drill Hole #2 ~n the Ccirmacks Are~~ .;;, .. ...... . 

Yukon Te;rritory ,,,ere sent .by Mr. J. E. Hlavay, President," T~~iin- Expioratio~~'· '~-':." 
.~ . ~ .: ·t· 

to the Fuels Research Centre for chemical and 

property from '"hich the samples were taken is 

SAMPLES STUDIED 

Sample 1- iso1 - 1901 - POtvdered coal about minus 

Sample 2 1921 Lump coa1 of various sizes 

Sample 3 195.61 - Lump coal of various sizes 

Sample 4 -' 211.61 Core sample of 2" diameter 

• 't 0 

48 mesh partial size. 

ranging from.l/4" to 

ranging from i/41i to 

and 4" long. 

The four samples "1eighing about 100 to .250 gms each," ,,,ere received 

.. 
3". 

3". 

':-' 
in 

plastic bags. Parts ·of the samples' were cru~hed in accordance ,,,ith the ASTII .. 
" 

Specification for P~oximat~ and Ultimate Analyses, Free Swelling Index, 
, ., ... 

carbonates and' part of all 4 .samples ,.jere leached \vith 1: 1 hydrochloric ac~d~ 
. 

water for proximate and ultimate analyses and dilatation tests • 

EVALUATION PROCEDURE AND RESULTS ": .... -. 
(a) Proximate Analysis (Moisture,·Ash, Vo1a~ile Matter and Fixed Carbon) 

(b) Calorific Values· 

,. Standard ASTM procedures' uere followed for these determinations 

and the' r·esults are given in Table 1. ' 

1: Research' Scientist~ Fuels Research Centre~"Mines Branch 
'In': Head, Fuels Research Centre, Mines Branch ' .-

) 
, .. ...... ', 
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(c) Free Swell!ng Index 

... . ,~. 
'. r • ',' 

. " 
! ., .• 
, " 

The ASTH Standard Method of Test for Free S\Olelling Index of 

coal, ASTM Desi.gnation D720-67 procedures ''(vas followed and the results, "" 

are presented in Table 1. 
, , 

" , . '. 
(d) Ultimate Analysi.s (Carbon, Hydrogen, Nitrogen and Oxygen) 

This analysis '(vas performed in Perkin Elm~r l'~del'240 .. :. 

Hicro~eiemental Analyser and the results are' give:n in Table "1. ,', 

(e)'Ruhr Dilatometer Test 

.. 
~.. ~ 

" .r,' ':',' 

.. 
.r, .' 

" 

"Reflectance measurements do not, except i~ severe'cases, indicate, 
.. ' ...... , ; '.; ~ 

." :'::"" . 
the extent· to ''(vhich the' coal has been oxidized. HOHever ,: thed~termination 

of the dilation properties using the Ruh~Di1atometer, together '\-1ith the 
. '.:. , ' 

microscopic examination of the residue from the dilatometer test gives ,a . . ;.... ", " 

, ' 

better understanding of the nature of the coal and some indication of 

the state of oxidation of coal. The test measures quantitatively the 

contraction and dilation of coal w'hen. heated at a consta~t rate of 

temperature increase of 3°e per minute. This test was conducted 

according to the German Specification Drn 51739.Coals Hhich show no 

,dilation and very lo-toT contraction, al~hough they may agglomerate, are 
.; ", 

not considered to have the required qualities ,that will yield a commercial 

grade of metallurgical coke. The results of- this test are given in Table 1. 
,-

if) Microscopic Examination- Maceral Analysis 

The samples were polished in accordance ,~ith the procedure 

described in' ASTI1 Designation D-2797, ''Method of Preparing Coal Samples 

'for Microscopic Analysisl?y Reflected Light". , .-..... -.. 
The maceral analyses loTere conducted according to ASTII Designation 

D-2799, "Hethod for iticroscopic Determination of V.olume Percent of Physical 
, ' 

. Components of Coals". 'The macerals were counted at a magnification of ' . 

. 600. The 'results are' 'given in Table "l. 

(S) Reflectance Neasurement of Vitrinoid 

~he reflectance measurements ",ere performed on the polished samples 

(prepared for ,microscopic examination descr~bed above) according tohSTIl 

, . -............ '.' .. 

"0' 

'. '.' 

,.", ' •. i. .\' . 

: 

= 



';' 

.. , 

':.'."J 
H 3- 'Ie 

'-, '. I. 

Designa tion n-2798, Tentative Nethod for "Determining Nicro5copically:, 

the Reflectance of the Organic'Components in a Polished Specimen of 

Coal". The results are given in Table,f. 

,; 

DISCUSSION , .. 
, , ' 

t" 

,The Free S\o1elling Index ,values of these coals :range from' 5-1/2 to 9,:":" 
.. :: 

'l;hich 'Here' ve'ry unusual 'for high-ash content coal. In order to .ascertain : i' 
",' ':'" ':1" 

'whether these' high F.S .1. values were due to the evolution of carbon' dioxide;" ... , 

S~ples 2 and 4 '!.o1ere' leached to7ith hydrochloric acid (1 :1)." The evo~ution Of' P':, 

a tremendous amount of gas, mostly carbon dioxide, indicate~' ~hit~'~hi~' coal ~.fa:s·· . :;'., 
The F.S.I. of'the.leached coal decre~~'e~ considerably.: 'rich in carbonate minerals. 

Nost of the analyses were performed on ,the leached coal to obtain,a',better 
. . . ' .. ," -, 

evaluation of,the coal substance freed frolll,the hydrochloric acid ~~l~ble 

minerals. 

.. 

': , 
'"\ 

,', 

The volatile matter of Samples 1 and 2 (supposed to r~present the upper 

part of seam 180' to 192 ') '!.vas approximately 20% .. -lith hig11-ash content of 

approximately 36%; whereas the lower part of seam, Samples 3 and 4 (depth 195.6' 

to 211.6'), the volatile matter '!.vas higher, of; the order of 27% with a low-ash 

content of 1.5 to 11. 6%'. 

Petrographic analysi~ shmols all samples consist of about '95 to 98% .... , 
vitrinite which is very'remarkable for coals.,of any rank. 11any difficulties ::' 

',\V'ere encountered in classifying this .organic mat,ter (vitrinite). The p.robleni 

'o1as to determine 'oJhether the mate .. :ial "'1as impsonite or coal. Nicroscopically, 

impsbnite,has the same structure as coal but it has a, hydrogen content of .. 
~ .. .-

(4.8 - 5.5%) and an oxygen content (1.9" t~ 5%). 'The }'lydrogen content of thes'e 

coal samples varies from 4.5 to·5.5% and oxygen content 5 to 7%. From the 

structure pf the semi-colee and the results of the ultimate analysis, it is' 

concluded that these . samples are' "not :i.mpsonit'e but C031. 

'" 

Dilatometric results shOtV' that 'all original coals have' high dilatation 

and contractio·n. The dilatation o~ leached Samples 2 and 4 decreases to nil -. 

and 2/.% £rom 166 to 245% respectively. 'Thisdec'rease in dilatation is prob.Ably 

caused by the removal of, carbonate material, fr9m ,.th~".~riginal coal sample_ 
.' . '. 

Contrac.tion and plasticity index ,.:as also slightly affected. .. 

. .. 
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CONCLUSION 
. ...,' ~'" 
'.' . ,",; " 

" ' 

Coa.l Samples I and 2 (upper seam) have a higher ash content', than Samples 

3 and l~ (lm-ler seam). In spite of a high-ash content the coals' have"good 

plasticity and dilatation. The High Free Stvelling : Index' also in:dic:?-tes"that' these 

coals are fluid though carbonates are partly resp~nsib1e fo~' the'high'~we11ing index. 
. • ,#, ...•• • • 

• r ,' ... ' • f •• _'. 

The rank of the ,coal ,is in the, range, of medium volatile as detenn1ned :i?Y ..... , , ,.,':.' 
.. '"!. 

Reflec'tance 'Heasurement and Proximate Analysis. 
, " 

f : •. ' •• '" • ~ • 

. ~.\.~ ... ~ .. _ ..... ~.:·t ;~. : ~ " 

Petrographic Analysis shows, these coals are:ntairr~Y""CO!l'lFase·~~£,~n:tm.~~ ,:',,~''''''', 
nhi~n' ac ts as a~T~F~!:;i.ve' 'c9mp'onent in coke,.:.making,:and"~:ab~1:lt,: ,i,.,:,~~:~:'2%,~'''~~~~~: m'acer;;s ~j 

. -._. . . . '., . . -. 'j'"; .. \-';:' :"~: .. : '0, • ,,:, ' .• '." ,_ ' •• :. "~ •• :_ 

are termed as inerts (fusinite, semi-fusinite and micriniter.'::H~','oTould-'like·~' ,.ii' ',:;', 

to point out that it is very unusual to find a co~l s~a~ such:~~~' ~h'i~:,~::~~ch' ~~~, ' , 

consists of almost pu're vitrinite. The geo10gis;ts familiar', Witl/"t~i~":'~~~;' , !:: 
., , ~ ..... 

in the Geological Survey of Canada consider ,that such an {)ccurre'n~~ "is ',so 'u~like1y 
-: ." .: ':. " . 

that they question -t~hether the sample submitted represents the entire',seam.: 

, The usual sp'~cification for coking coal is that the mineral ro~tter, be' ,'" ' 

,less than 10 %. It is therefore clear from the proximate analysis of the'acid 

leach~d samples that extensive washing ,is necessary to reduce the mineral matter, 

content to'acceptab1e1eve1s~ 'J' 

Samples 1, 2,' 3 and 4 '\Vere leached \-Tith hydrochloric acid to remove tlu{" ,",' 
~, , ' " 

carbonates so ~hat the volatile' matter indic~ted could only be derived from the 
. . . .... 

coal substance. It "Tas essential to do this, in order to classify the coal and, 

'I 

to differentiate it from the ,vein hydrocarbon impsonite. .. t.:. I··.·.· 
:. :~'.'" ," a'~ "': ...:~ 

.. : -. 0' •••• ". 

The dilatation of the non-acid "(-Tashed Sample 2, "(~as 166 loTh'iIe the acid ,,:~ 
iI.," 

"(-Tashed material was nil. It ,"(-Tas concluded that the dilatation of this coal' " ...... 

't,TaS considerabiy influenced by the' carbo~ dioxide released from the' mineral ,',';:;;i-
:...... , 

;. matter. The, same comment applies to the, acid "('7ashed and non-acid "(-lashed 

Sample 4. The contraction of the coal samples submitted indicates that this 
. ':, 

coal if it can be succ~ssfu11y cleaned to'remove the mineral matter would make 

,a very good blending coal for' combination' uith other lOtoT-vo1a.tile coals ,of 1mol' 

fluidity from' "(vestern' Canada~' l-lith ,these 1imlt~tiollS t-le consider that this coal 

could' find.a market'in the' Japanese coking coal trade. 

" 
." -' .~ •.. '. '.' 

. " .. 
, , 

" 

, , • 



, " 

, , 

Table 1 

Proxim3te Analysis* 

Sample 1 ' Sample :2 
180' -190' 192' 

Hoisture .0' . 0.48 0.51 

Ash 37~06 35.24 

Volatile Matter 19.37 ,20.60 , ' 

Fixed ,Carbon , 43.09 43.65 
" . 

F. S ~ 1. non-acid leached 5-1/2 ,9 

'F.S.I. acid leached 7-1/2* 

• 
f, ' 

.: .,'" 

Sample 3 
195.6' 

,,0.29 

....... : '.- . 
2B.71 

Snmpla 1+ 
211.6' " 

0.54' 

" 26.49 .. 

'I"U1timate Analysis (on ash-free basis) ,~,.: .-;' '::~/;:';,;;Y' " 
•. ..': .! .' '., 

. .. ~. : '" 
83.8 : 8t'.0 ',,77.0' ',:"': '.':' 82.42'· Carbon % 

, , 

'Hydrogen % 

Nitrogen.. % " 

Oxygen % 

lIle ' 

Softening Point °c 8 s 

Contraction % C 
',' 

Max. Temp., of Contraction 

Dilatation % 

Max. Temp. of Dilatation 

Plasticity Index 
8 -8 
'C S 

~ax. Reflectance in Oil R 
, 0 

Vitrinite (Reactive) 

°c 

5.3 

1.1 

7.07 

0.76 

4.7 

0.99 " ' 

7.44 

, 0.69 

Di1atitionTests 
11-

396 396 400 

22 19 21 

8 463 , C , 450 489 

22 ," ',' 166 Nil" " 

498 501 

0.32 0.35 0.24,' 

Reflectance Measurement 

0.96 1.1 

Petrographic Analysis 
" > 98 % ;>'98 % 

. ~ ,- . " .; . 
4.5 ':-
0.78 

, 5. ~5 

0.70 

387 

28 " - ' 

447 , 

, 168 ,~ 

, 507 

0.46 

. ", 

L06 

" 

>98 % 

. '. ~~ .. 

.' . 

'. ' . .. , 

4.,9 

1.0 

, 5.39 

0.71 

'* 384 405,,' 

, , 26 25 . 
'440, ,470 

245 24 ',~ 

507 507 

0.46 0.40 
, . 

, . 
,,' 

" .. 

,0.98 
" 

, " 

> 98 % 

, ' 

*Apa1ysis and tests done on 1:1 hydrochloric acid leached sample • 

. , 
, , 

, , 

" " ' 

. ' 

'. 

, , 

• '\&' • 
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