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EVALUATION OF COKING COALS FROM e
CARMACKS AREA, YUKON TERRITORY a

é“}\rn ' s. N. Nandi* and.D.'S. MontgoTery**
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\ Four coal samples from the diamond drill Hole #2 in the Carmaeis‘Area;;;‘
Yukon Territory were sent by Mr. J. E. Hlavay, Pre31dent Teslln Exploratlon,.

to the Fuels Research Centre for chemical and petrographlcal evaluatron..'Tne':"
property from which the samples were taken is located 1n Dr111 Hole‘#z in. the :

Carmacks (near AnVll Mlnes) area as shown on the map (Figure 1)

SAMPLES STUDIED

Sample 1 - f80‘_- 190‘_- Powdered coal about minus 48 mesh partlai size. |

Sample 2 - 192' : - Lump coal of various 31;es ranging from‘1/4" to 3".
Sample 3 - 195.6' ;'Lump coal of various siées ranging‘fron 17&“ to 3n,
Sample 4 = 211.6" - Core sample of 2" diameter and 4" long. ‘ |

The four samples weighingbabout’lOO.to‘ZSO gms each, were received in f}
plastic bags.‘ PartS'of the'samples‘were crushed in accordance.withvthe ASTM;*.
‘Spec1f1catlon for Proximate and Ultimate Analyses, Free Swelling Index, :
Dilatation Test and MlCrOSCOplC Examlnatlon These samples are r1ch in mlneral

carbonates and part of all 4 samples were leached with 1:1 hydrochlorlc ac1d

water for proximate and ultimate analyses and dilatation tests.

EVALUATION PROCEDURE AND RESUIES

(a) Proximate Analysis (M01sture, Ash Volatlle Matter and leed Carbon)

(b) Calorific Values:

Standard ASTM procedures were followed for these determinations

and the results are given in Table 1.

* Research Scientist, Fuels Research Centre -Mines Branch
* Head, Fuels Research Centxe Mines Branch

1
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(c) Free Swelling Index

The ASTM Standard Method of Test for Free Swelling Index of A
coal, ASTM Designation D720-67 procedures was followed and'the'results'Ax
are presented in Table 1. ' B

(d) Ultimate Analysis (Carbon, Hydrogen, Nitrogen and Oxygenj

This analysis was performed in Perkin Elmer Model 240 ~ i

Mlcro—elemental Analyser and the results are: given in Table 1.

(e)- Ruhr Dilatometer Test

Reflectance measurements do not, except in severe cases .1ndacate
the extent to which the coal has been ox1dlzed However, the determlnatlon
of the d11at10n properties u81ng the Ruhr Dllatometer together w1th the
mlcroscoplc examlnatlon of the re31due from the dllatometer test glves a
better understandlng of the nature of the coal and some 1ndicatlon of
the state of oxidation of coal. The test measures quantltatlvely the
contraction and dilation of coal when.heated at a constant rate of
temperature increase of 3°C per minute. This test was conducted
according to the German Specification DIN 51739. <Coals which show no
-dilation and very 1ow céntraction; although they may agglomerate, are
not con51dered to have the requlred qualltles that will yleld a commercral
grade of metallurg1ca1 coke. The results of thlS test are given in Table 1.

(f) Mlcroscoplc Examlnatlon - Maceral Ana1y31s

The samples were polished in accordance with the.procedure N
described in ASTM Designation D-2797, 'Method of Preparing Coal Sampleaf
‘for Microscopic Analysis by Reflected Light'". .

The maceral analyses were conducted according to ASTM Designatdon'-
D-2799, "Method for Microscopic Determination of Volume Perceat of Phyeical
Components of'Coals”. The macerals were counted at a magnification Of';
600. Thepresults'are'given in Table 1. |

(g) Reflectance Measurement of Vitrinoid

The reflectance measurements were performed on the polished samples

(prepared for microscoplc examination descrlbed above) accordlng to ASTM

. . e . . . .~
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Designation N-2798, Tentative Method for "Determining Microscopically.
the Reflectance of the Organic Components in a Polished Speciﬁen of

Coal', The results are given in Table 1.
DISCUSSION s

The Free Swelling Index values of these coals range frbm‘s-l/z-to 9;7”

“tvhich were~ver§ unusual for high-ash content coal. 1In order to‘ascertein .
whether these'high F.S.I. values were due to the evolutiohiof carboh'didxidef:
Qeﬁples 2 and 4 were’leached with hydrochloric acid (1-1)."fhe evelutich‘oth

“a tremendous amount of gas, mostly carbon dioxide, indicates that this ‘coal vas
‘'rich in carbonate m1nerals,
" Most of the analyses were performed on the 1eached coal to‘obtain‘a~better

evaluation of.the coal substance freed from. the hydrochloric acid soluble
ninerals.

The volatiie»matter of Semples 1 and‘2 (eupposéd to tepresent the upper
part of seam 180’ to 192') was approximately 20% with high-ash ccntent of
" approximately 36%; whereas the lower part of seam, Samples 3 and 4 (depth 195;67
tc 211.6'), the volatile matter was higher, of the order of 277% with a 1ow-ash-
content of 1.5 to 11.6%.

Petrographlc analysis shows all samples con31st of about 95 to 987 .
vitrinite whlch is very remarkable for coals of any rank. Many dlfflcultles o
'were encountered in classifying this ofganic matter (vitrinite). The probleg
was to determine whether the material was impsonite or coal.- MlcrOScopically,

1mpson1te 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 hydrogen content of these

coal Samples varies from 4.5 to-5.5% and oxygen content 5 to 7%. From the
structure of the semi-coke and the results of the ultimate analysis, it is
conciuded that these samples are not impsonite butvcoal.

Dilatometric results show that all original_coals have high dilatation
and contraction. The dilatation of leached Samples 2 and 4 decrecases to nil

and 247 from 166 to 245% respectively. This decrease in dilatation is probably
caused by the removal of carbonate material, from the orlglnal coal sample.

Contractlon and plastlcity 1ndex was also sllghtly affected.

The F.S.I. of’ the 1eached coal decreases con51derab1y.

LN



:  CONCLUSTON 4 e
Coal Samples 1 and 2 (upper seam) have a higher ash content. than Samples
3 and 4 (lower seam). 1In spite of a hlgh ash content the coals have' good

plasticity and dilatation. The High Free Swelling- Index also 1nd1cates that  these

coals are fluid though carbonates are partly respon51ble for the hlgh swelllng index.
The rank of the coal is in ‘the- range of medlum volatile as determlned -by...

Reflectance Measurement and Proxlmate Analysis. ‘wdg“

Petrographlc Analy31s shows these coals are: mainly comﬂosed?o£$?&:rinite

vhich acts as a‘reactive. component in cokeé;making :and-, abQuL 1 to 2%,other macerals whi

are termed as inerts (fusinlte, semi-fusinite and m1cr1nite)., We would 11ke 7f,:h“

to point out that it is very unusual to find a coal seam such as thls whlch

con51sts of almost pure vitrinite. The geologlsts famlliar w1th thlS area

. N
jid "' -

in the Geologlcal Survey of Canada con31der ‘that such an occurrence 1s so unllkely
that they questlon whether the sample submitted represents the entlre seam..
The usual spec1f1cat10n for coklng coal is that the mlneral matter be Wr"“ k

less than 10 %. It is therefore clear from.the prOX1mate ana1y31s of the ac1d

leached samples that extensive washing is necessary to reduce the m1nera1 matter.
content to acceptable levelsl | ‘ .:
Samples 1, 2,°3 and 4 were leached with hydrochloric acid toiremdve thé°'f:";
~carbonates so that the volatile'matter indicated'ceuld only be derived from the
| coal substance. It wds essential to do this in order to c1a551fy the coal and

to dlfferentlate it from the vein hydrocarbon impsonite. T ‘ ::ﬁ
The dilatation of the non-acid washed Sample 2, was 166‘whlle the acid:?.‘

washed material was nil. It was concluded that the dilatation of this coal ;:d

was considerably influenced by the carbon ledee released from the mineral -~

.. matter. The same comment. appl1es to the ac1d vashed and non-acid washed

Sample 4. The contraction of the coal samples submltted indicates that thlS .
coal if it can be successfully cleaned to remoye the mineral matter would make
a very good blending ceal for combinatibnvwith ether lom—volatile coals of low
fluidity from’ western Canada. With these limitations we consider that this coal

could find_ a market in the Japanese coking coal trade.



. . . .
. . Table 1
Proximate Analygis*
) Sample 1 '~ Sample 2 | Sample 3 Sampié [
| 180' -190' 192"  195.6' ' _211.6'
Moisture 0 . 048 051 0.9« . o5k
ash o 3708 35.24 151 11647
y Volatilé Matter | 19.37 20. 60 2871 :%i  :z6.49“<
Fized Carbon . - 43.09 4365 6978 T 6Ler T
F.S.I._non—agid'leaéhed 5-1/2 9 B 6-i/2,}‘;c;?::~9
F.S.1. acid leached | o geyae T sy
| yUltimate Analysis (oh asﬁ-ffee Basiésl R X o
 ‘ Carbpn % . ‘ | - 83.8 ‘ ; ‘81;0 - A',77.0 if'h-f5282,42:f';
Hydrogen % o S 5.3 -’ L7 45 = “ R
Nitrogen % o 1.1 1 0.99 078 1.0
Oxygen % - B I - 7.07 ‘ 7.44 '5;15 f " 5.39
n/c | 076  0.69 . 0.70 - 0.71
» ‘ Dilatafion Tesfé ‘
‘Softening Point °C 6, - 396 | 396.430"' 387 384 435_5
Contraction % C 22 19 21 28 - . .26 25
Maxf_Temp..;f Contraction 6c_ec 463 450 489 f . W4T 440 470
Dilatation % : 22 . - 166 Wil . 168 . ... 245 24 4
Max. Temp. of Dilatation - 498 - 501 - . 507 t 507 507
plasticity Index _ ¢ ©0.32  0.350.246  0.46  0.46 0.40
0.6 S | -
S Reflectance Meaéﬁrement » ‘ ‘
Max. Refléctéqcé in 011 R_ 0.96 .1 1.06 0.98 -
Petrographic Analysis
. Vitrinite (R‘eéctive) | > 98 ‘Z.. , >98 % >98 % >98 % -

*Analysis and tests done on 1:1 hy&fochloric acid leached sample.
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* distriets of Yukon. Thus the best known

' 58

able for lode deposits. These sreas include a variety of rocks besides those
of the Yukon group, with which placers are generally associated in other
lacers of Carmacks district,
those of Nansen and Victoria creeks, are mainly in arcas of Tertiary acid
intrusives.

When scarching for placers it is important also to consider whether
the country has been glaciated. This particularly applies in Carmacks
district as parts of it have escaped glaciation, Placers formed before the
glacial period would in most cases be scoured away by ice movement or
buried bencath drift deposits. The featurcs of the last glaciation are still
fresh and unmedified by post-glacial crosion, showing that the time since
the disappearance of the ice-sheet has been too short for placers to form.
f‘hor this reasun the western limit of the last ice-shicet lins heen indicated on

e map. .

1t has already been mentioned that parts of the district, in the vicini-
ties of Selkirk and Nansen ereek, outside the limit of the Tast glaciation,
were subjected to an earlicr gllnciation. The importance and extent of the
earlier glaciations are not fully known. However, the placers of Nanscn
end Victoria crecks lie on top of the old boulder ciuy and have, therefore,
been formed eince the earlier glaciation. For this reason the unrens that
were subjected only to the carlicr glaciation are not to be regarded as being
unfavourable for placer prospecting ground.

COAL

Coal has been known in the district since the earliest explorations
by Dawson, in 1887¢, who noted the presence of thin seams in the Laberge
serics at a locality that subsequently became the site of the Five-finger
coa! mine some 5? miles above Five-finger rapid. Later, coal was found
at what became the Tantalus and Tantalus Butte mines on Lewes river
above Carmacks. The Tantalus Butte mine continucs to produce a few
hundred tons cach year, most of which is sold in Dawson, but the other
two mines are closcg.

Tantalus Mine

This mine is on the south side of Lewes river, a mile above Carmacks,:
and was operated by the Five Fingers Coal Company. It has becn aban-
dened for some years and its workings were not cxamined by the writer,
The Tantalus conglomerates outcrop along the river bank both above and
below the mine, and by their attitudes indicate the presence of a minor

anticline west of the minc and a minor syncline to the cast. The follow- :

iog account is taken from reports by Cairnes.?

“The coal outcrop on the river bank is well situated for economical .

working. . . . . Three scams have been opened up, only the lower two
of which have been worked to any extent. The seams vary somewhat in
thickness, but average about 7 fect 6 inches, 6 feet 6 inches, and 3 feet

1 Dawsoa, Q. M.t “Report on an Exploration in the Yukon District, NW.T., snd Adjacent Northe
wn Portioa of British Columbis, 1837"; Geol, Surv., Canada, Ann. Rept 1837-88, pi. B, p. iV,
'PM& N.o:dﬂdiuk:'iursj. Canada, fum. Raau‘.‘: mr.. P n&-mgl&lmi”v.
Lewse onak| vers Coal District® ¥ .
Guide Book Ne. 16, pp. 83-87 (13}, 3 Mem. b oo

. S
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of coal i the bottom, middle, and top searns respectively. The lower two
scams have, in places, not more than 4 feet of rock between them, and
the middle and top scams are generally about 7 feet apart. ‘The coal is
worked by the pillar-and-stall system, from two lcvel entries, which have
been driven about 2,000 feet. The beds in the mine workiogs dip to the
east at angles varying from 24 degrees to 40 degrees.

“ A 500-pound sample from cach of these seams taken by the writer
in 1908 was trcated and analysed by the Mines Branch, the following
being part of the results of this work.

U‘pper scam Middlo sacam Lower seain
) Raw | Washed | Haw | Wnshed | Jtaw | Washod
% % % % % %
Moisture in sample as recelved in
Jaboratory....viiieeiieiieisns 09 oo 0T L] 07 L. seree
Proximute anaiyeis of coal dried
at 105 degreca—
Fized earbon , 880 56-0 59-3
Yolatile mattel 250 27-8 241
17-0 16-3 i2-7
8.03 | £5 W IO,
4-0 L1 T A, .
05 Q-3 03
08 07 0-8
7-9 72 i,
170 162 L.
Calorific value of dried coni in
calories per gramme....,..... 8:700 7-110 9310 1-070 8-700 7-210"

The Tantalus mine was operated from 1905 or earlier until 1922,
In earlier 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
steamers but was not found altogether satisfactory owing largely to the
dificulty of distributing it to coaling points up and down the river, aad
the steamers reverted to the practice of using wood as fuel. Production
dropped in 1918 below 1,000 tons and in succeeding years fell to a few
bundred tons, until in 1922 the mine was closed.

Tantalus Butte Mine

- The presence of coal geams in Tantalus bulte, across the river from
Tantalus mine and Carmacks, has becn known from about the same time
as the Tantalus mine started operation. The Five Fingers Coal Com-
pany closed the Tantalus mine in 1822 and opened the Tantalus Butte
mine in 1923; because compared with the Tantalus mine it is cheaper to
operate on a small scale. Since 1923 this mine has produced from 300 to
600 tons a year, most of which is used for domestic heating in Dawson.
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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:

Coal......... 2 feet, 4 inches.
Shale........ o 7 ‘
Bottom seam.......... Coal......... 2“0 ‘“
: Shale........ o “ 8 ‘“
Coal......... 2“1 ‘
Shale........ 4 “ 0 -
Coal......... 2 ¢ 3 s
Shale o * 2 “
. Coal......... o “ 7 “
Middle seam.......... {Shale. . ...... o “ 2 o
Coal......... 2“0 ‘
Shale........ o *“ 2 ‘“
Coal......... 1 ¢ 8 -«
Shale........ 7 ¢ o0 ¢
Coal......... 3 “ 0 “
Topseam............. {Shale .......

-The measures are quite regular and can be traced over twenty miles
down the Nordenskiéld river to the south and for over ten miles to the
north, from which it may be inferred what an enormous amount of coal this
district contains. When the measures have been prospected they may be
found to extend much farther. Only coal near thé river is at present of
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

analysed by Dr. Hoffman gave: E. F. G.
Water. . ...t ) 0-75 0-76 0-82
Volatile combustible matter. . ......... 23-61 24-74 25-12
Fixedcarbon........................ . 55-21 58-60 66-03
Ash. . ... . ... ... ... .. ... e 20-43 15-90 8-03
100-00 100- 00 100-00
Cokepercent....................... 75-64 74-50 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 bé 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 materiai covering

the iformation 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.

Y,\ﬂ'u“ 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-

H tings. Altogether, the general conditions of the measures, including dip,

, l 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 3

' 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.
(l W ater. . e 9-4879,
6‘\ Volatile combustible matter. . ............ ... ... .. .......... 32-289%,
. Fixed carbon. ......... .. ... ... .. . . 53-519,

Five Fingers Mine

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,

but the old workings are closed now on account of being dangerously

situated on the steep clay and sand bank of the river, subject to mud slides. |

,_b The old slope was down about 350 feet with rooms run off it, the seam in the
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(o) Mo
éw the same as that mined in the old workings, was at this depth about two
) ﬁ W feet wide, and was apparently becoming wider. It had previously narrowed

lower rooms being three and a half to four feet wide. The new slope now
being sunk is to the north and in safe ground, and at the time visited was
M down about 525 feet, dipping to the east at 16°. This seam, which is not

to about six inches. An average sample of the two feet, analysed by Dr.
Hoffmann, gave:

Water. . .................... S 4269,
Volatile combustible matter. . . ............................. 40- 269,
Ash. L 10- 819,
Fixed carbon. . ... .. ... .. ... . . .. .. 44-679,
Cokepercent. .. ... ... iuiiiiiii i 55529,

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: T
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o E: TANTALUS XINE
—EAl T TATE T 3] ASH  ~ GOLLECTOR AGE OF FUBL B. 7. G, BRFERENCE
<. - WINB COKBUST. CARBON & ANALYST EXPO3URE RATIO VALVE
© Bottem . 'fr"a;* 5 261 65,21 . 2045 O fresh 2.2 E.D. D.D. Cairnes
s : : ajrnes
< 'Higdle . 6'6" « 78 . 24,74 58,60 . 15.90 & - 2.3 ol Yemolr£6
/ - A C. C. 8. ' 1910
© %op o8t .82 25.12 . 66.03 8.03 " 2.6 LI Dept. of Kine
T (Cnannel samples)
el - 1 Dry basia 26,0 . 88,0 17.0 Cairnes regular 2.3 12,080
'/" ?Op 4 . : D.D. Calraea
[ " 26.3 59.9 . 18.8  Dept. of Kines  washed 2.3 12,800 :
L Ny Geol.Surv.Canada
' o hod 26.7 5401 . 19-2 mgw 2.0 11,360
Biddle - s * o Sum. Repts.
* EEEEN d 25.7 80,8 14.0 washed 2. 3 12.7&
O o : 1907-1209
R ‘ " 27.8 56.0 16.2 regular 2.0 12,250
Bottom " - :
' ’ : hd 28.1 59.2 12 7 . : ﬂ’a&hbd 2.1 12'980
b (500 1b. samples) - .
m thess miysea are of the seams including the "bone” layers in them - on hand picking this ,
o matsrial ! ont, the esh content would secm to drcp. rricked oogl® from the two minadle scams .
nn.m seenm to average 26 - 60, 14 (8ulfur &%) Picked 2.8 12,850 -
| FIVE PINGER MITR N
Upper . 22%cfé'seam  6.95 40.46  45.16  B.43 Presh .11  Dr.D.D.Cajrnes
' : v : Hemolr;
b Lower 4' 6° | 5.29 3.14 b S ¥ b §

40.12 18,458 Dept. of Hines

R De'pt. of Mines

\
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L iR - : SUFMMARY OF ANALYSES
; TANTALUS BUTTE {
BEAE TEP. WATER — VOLATILE — FILED — ASH — COLLECTOR AGE OF “FUEL B0 REFERTIOE
WIDTH CONBU3T. CARBOKR & ALALYST EXPOSURE RATIO  VALUB
| : FC/VH
| %op 8'10" 15.64 51.84 51.84  2.69 Cairnes & Outcrop 1.63 5D D.D. Cairnes
_ Dept. cf linea
Middle ©  '9'10% 16,32 3172 42.18  ©.83 . » 1,53 HD Hemolr K6
! ’ 1210
’LG!QP G,Oﬂ’ 12.8? 81¢72 49.51 5090 - - 1‘&6 m Deptt “ um'
Cuterup Hnterialf was olassed as a "lignite”, mterial in mine aubnqqnently opecned became A ccal, . ‘
Lower 9'g” | 6.1 51.2 53.8 8.9 Boatock Fresh .70 11,800  H.8.Bostock
LA /7& , i _ ' Kemolr 189
//ﬂ 2rip f e «é(/?/‘(j , ) . is3s
Lower 9'a” 5.4 30.7 © B3.4 10.5 A.R.Jchostene 1. 2.75 11,630 .
C1BTATH Dept.cl Mines :
Lo a's” 4.8 0.9 3.3  11.8 . 48 days .72 11,990 »
B P .
* . s'0" 3.7 32.9 84.3 9.1 - 40 daym 1.65 12,400 "
Coime 4 ; | | | |
. 9" B.6 33.7 49.4 11.8 - Fresh 1.48 © 11,860 = *
1STE0 of - ' ~ ' R '
, Softening point of ash 2,330 P. Sulfur content ~0.4% S~
. o ‘
b ) Other, than a 5% loss in volatiles and resulting change in fuel nno, no impertant changes ;
e ow that might affect gtock ~ plling of the ceal.
g ey
. -] tm-hana scrcaned 4.2 . 82.8 3.0 10.0 A.R.Jchratone Slack 1.80 12,260 ® )
Blaek-coal:ls?’zl ‘ ‘ Dept. of Kines ~ ‘ o)
| lest 5 tome mined = 4.4 32.9 1.2 115 Presh 1.58 12,000 hod
in 1986; 137224 ,

‘ol



R S RESEARCH COUNCIL OF ALBER1 Lab.8ample No.402-.
~—  UNIVERSITY OF ALBERTA . A

SIHES Tantalus Butte LOCATION:
OFERATCRS  AIDRESSS Carmacks, Yukoa

DESCRIPTION OF SAMPIEs 5-8 1b. sample in cotton sack,
' o Taken from lower seam of minae

| BAMPIERs Donald C. Bireh DATE OF SAMPLIEG: January 15 & 16, 1943
SAMPIZR'S ¥Qt  DATE HECEIVED: February 12th, 1943

. MOISTURE RETAINED AT 99.9% RUMIDITY {capacity moisture) 5.0
. MOISTUHE KETAINED AT 60.0% AUMIDITY (air-dried moiasture) 3.8

. PROXTMATE AFALYSIS: ' A8 Received  Capaoity -  Drfed
" Hoisture s 3.4 8.0 - .
 Volatile Hatter % 34.2 © 33,6 35.4
Pixed Carbon 4 52.4 31.5 | 54.2
. ULPIMATE ANALYSIS: a
Carbon 5 70.15 68.95 . 92,55
" Hydrogen % 4.75 4.85 - 4458
Ash £ 10.0 9.9 10,4
. Brighuw < 0130 0.30 0,30
- HNitrogen 2 0.7 0.7 0.8
' Calorific Value, gross B.T.U.per Ih 12,050 . 11,850 12,470
Calorific Value, net B.T.U.per In , S
~ Fuel Batio (¥.C./V.M.) | © 1.58

.. Carbon/Hydrogen Ratio
. COKING:FROEERTIES: Fon-eoking.

- REMARXS: Initial Deformation temp. 2090°F; Boftening temp. 216an;
Fluid Temp. 22609F, The softening temperature is the temperaturs usually
taken ag the fusion temperature of the ash.

This sample, which was received in a cotton bag, may have dried
out somewhat in shipment, as humidity tests showed that this sample could
contain 5.0% moisture (capacity moisture) without being damp. The analysic
with capacity moisture is shown in the middle column. :

159 -

Date February 23rd, 1943 - | Signeds D. ¥. Clarke .
| ” “Approved: K, Stanfield (?)
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Q;HDISTUBE RBTKINBD AT 99.9%*HU§IﬁITY Cayaoit moistnrc) 2-1
: WIS?UIE RETAIMED AT 60.05 HUMIDITY air-dried molsture) 1.3

Calorlﬁc Value, gxosa B.T.U. per ib.'io,zso 10.110

COAL ANALYSIS REPORT | : |
1adb, Sample Ko. 401-43

Research Council of Alberta

University of Alberta ‘ : .
MINE: 014 Tentalus Mine o LOCATION: o e
OPERATOR: T . ADDRESS: cormckn;’ Yukon . %
DESCRIPTIOH or SAHPLE: 5-6 1b. aample in cotton sacl:. Sl
S Lower sean at%t 8', - R T A S
SAMPLER: Donald C. mreh f DATE OF mmum; ‘Jan, 15 . 16. 1048
- BAMPLER'S RO.3 - C ' DATR EEOEI?RD: = l’ab. l?.th. 1943

-mcnmfx ANALYSIS: T e » LT A
, ST as Received Capacity Dried.
Moisture £ 0.9 - 2A. CmT
Ash | % '28.4 28,0 - 28,8
Yolatile Hatter 4 S 21.9 - 21.68 88,1
Fixed Carbon % 48.8 483 - ‘49.5}

'ULTIMATE ANALYSIS: o R

" carbon % 59.95 .20 60.4‘57"‘"

Hydrogen K 1 . 3.65. , 3.70 - . 8,88
Ash % 28.4 8.0 .

. Hitrogen % 0.8 L 0.8 .

Calorific. Yal'&& net © BeT.U. per 1b. - "‘"“"’*‘"*-“*“"" el

" Fuel Ratlo (F.C./V.HL) B X I LT
Carbon/Eydrogen Ratio 5 “ o # o " N 17.0; .
COKING Pnomrms: Bon-coklng. ER

REMARKS: Initial Deformation tenp. zzso% Sortening temp. 2340°7F; Fluid

temp. 2450CF. The softening temperature ia the tamperatura uuually taken
as the fusion tenperature of the ash. ‘

This sample, which was received 1n s cotton bag, may havo dried
out somewhat in shipment as humidity tests showed that this sample could
contain 2,14 nmoisture (capacity moisture) without dbeing damp. The analysis
with capacity moisture 1s shown in the middle column. i T

T ey

Date - February éSrd, 1943, . Signed D, W, Clarke

Approved 3B. Stanfleld. (?) | /
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_ ChHnnel samples across the seam were teken and sent °~ ,qu}
to the Department of }iines Division of Fﬁela for analyses. It ‘

is to -be noted that the channel samples were taken from atrip- %

ped aections ot the seam but as the coal 1n the main level had

stood for many yeara 1t had suffered some weathering from tho :

action of the mine air. The ohute samplas alao had been aub~?>‘

5jected to weathering and these samples were takan for the pur-;
1poae only ot indicating the quality of- coal rormerly shipped  ‘
ﬁfunder the conditions of bad mining practiee as explained else—f;gw;;fi

where 1n this report. o : R

The rollowing are the results of analyses as ro=

ﬁ'fported by R. E. Gillmore, Chief Division or FUels..

: fLab. No, 28 834 (Marked 1) - Chennel sample at Station 8 e )

- " 28,835 ( "  2) - Chute " "~ 8 :

. 28,836 (. = 3) = Chute bl ol " 7 x £t -2

-8 & 28,857 { ¥ 4) = Channel At had " 8 x 30 rt. 7

e w-28,838 . 5} « Channel -~ * *«. ® 5 x20 L,

W w . 28,838.( " | 8) ~ Channel A w bl S x 28 fte

. " .28, 840 - ﬁ7g - Chennsl " " " 1 AP

i m 28 841"(“_!,;f 8) «~ Chutse n " - 2 SRl tewes

_ e Anelyses P if?f:p};; :

EOe T e X g - -3 4 T LOr
_[I.aboratory No. .. 28,834 28,835 28,836 28,837 iyl

Moisture. ..o-.ott‘c% . 6‘6 462 4.9 : 508

Ash.. .o.oo.oo.tooot% 10,9 18.7 @ 20,7 11.0 o ) ‘

'VQlAtile mﬂttér,...% .. 31.3 9.9 22,3 ) 32.0 : AR

Fixed Carbons......% 51.2 . 47.2 - 45,1 53.2 .

Sulplmr. seocscene .e o% 0.4 " 0.3 _ 0.3 . 0.3

BOTQUQ/lb.-.o...o-. 10.940 . 10.510 10.040 : 11.980

’Caking properties..‘ Non= ' Non- . Non-

Agglom. Agglom. Agglom, Agglomating
Ash softening Temp.OF 2290 2550 - 2215 2250



T = 9(a) -

. 5 6 - 7 8
Laboratory No. 28,838 28,839 28,840 28,841
Moiaturo...‘.........% , 4,2 4.7 . 3D . 502 o
ABReccecnnnse voo'oooo% 13.4 10.9 . - 948 16.7 ey

- Yolatile mtterooooo% 30.1 31.5 . 31.0 " R9.9 _ ‘:1..‘
nnd carbon......-.% 52.3 ) 52.9 : 55.7 . 47.8 - N ');',

. . Slﬂ.plnlr..'. eseesvesse : 0.3 0.3 . 0.5 ' 0.4 ‘ '.' ’
‘;B.T.U;/lb, groas.... 11,330 11,630 12,250 10,520 o
l Caking properties..." None Non~ | Agglome- Non ;_ijf;

AT Agglom.  Agglom. rate Azglom, -

.f}Aah sortening Temp..°F 2360 2270 : 2250 2260 -

ffnamarks' Although the samples were composed of small coal the
... plieces broke so readily that it is evident that Lhe depogit 13 ey
Lo oompoaed of friable coale - gnw . , R '

-—74‘ -

"It appears as thouzh the coal in the Tentalus Butte

;;{Adeposit may have been considerably affected by weathering of soms

-~ kind.. Apart from the first ard last samples, vhich were most

'77.11ikely more weathered than the other coals, the calorific values
~+. -~ place the coal in the High Volatile Bituminous group. This is -’
‘... on the assumption that the moistures as reported correspond with :

‘:ﬂjthe natural-bed (or “capacity ) mnisture.

“Nos. 2, 5 and 8., The results may be summarized as follows:

LA S T = -.\‘ E

» Results of Analyses on Samples of
Tantalua Butte Coal, Carmacks, Yukon Lerritogx

Tha results of analyses on eight samples of coal from '

the Tantalus Butte deposit at Carmacks, Yukon Territory, collected -

and submitted by Ir. B. R. MacKay and W. J. Dick are shown indi- .
vidually in attached report No. 7198, These comprise five channsl
samples, viz., their Nos. 1, 4. 5, 6 and 7 end three bhnte'samples.

C Channel Samples ~ Chute Samples =
- tpisture content.....% 3.8 L0 6,6 . : ; 4.2 t0 6.2 .
-~ ash (as received)....® 9.8 to 13.4 o 16.7 to 20.7
B.T.U/1b. (as received)l0,840 to 12,250 10 040 to 10,520
- Average B.T.U./1b ‘H,' 11,630 . 10, 530 L
Caking properties Non-caking T an-caking

. These are high ‘'volatile bituminous ooala, and aocording
to their calorific values, belong to the B group of that class.
Indications are that the coals represented by these sauples are
somewhat weathered, and whether freshly mined coal from unexposed

arts of the seams will reveal coal with more pronounced caking

: groperties—-oharacteristic of high volatile B {(A) groups--is

debatable and subjeot to conrirmation by mining operatlona.:hgwug

These cosls in respect to heating value are similar
to coals from the McGrath, Saunders, and Coalspur areas in Alberta.
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- - = 9(b) -

Thay sro rou-hly 1,002 'oTe hirhor in culorific wvuluo than
the lruchaller coais, but ure quite friable.

The Tuntalum Dutte Coals evidently are suitable for
stesn raisingi and eles for domzectic purposcss depending on the
amount of the lump rize. Xining operctions only will denonstrate
the proportion of luny sizese-say, down to Rut Psa-—for dome-tic
uge; and for stesm reising purposes, they may bs utilized in hand
or stoker rired boilere, or as pulverizédd fuel, .

noa thie report it is evident that the eoul rsnks a

good grada of high volstile bitusinous coel and thot the ash is.
pot sxcessive comprred with other similer coels in Cundae o/

m mjar feulteg werae found although 8 fanu ¥as Obw

'L'vsarved euttins across the louer end upper sSeoansg near the sne
tronce to the minse The fault csused littlo or no verticel dise
| placowents It'xa to be motad that the Tantalus workings ware

gut off hy a fault and aince only soua 550 fest of the Tantalue
mtte =on hss besa daveloped and not 24cturbsd by Taults ik
cénmt bo said until furthor development 1s done whather ax=

tensive faulting occurs at this mine or note

Surface I'lont

' The company had spent cohsidersh}o Eonay in a surfsce
plaont Yor soreening end cerrying the eocal fron the zine mouth

- t0 the loading point on the river. The fdnqwma is an outlino

of thoss operantions. <Cosl ues tremed out of the mine fn snall
open-end minc cars. Ais ths grafe on the surfece noar the enw
trance to the uing was less than a cosal runnidg piteh (in chutes)
the »ours vara losered for ssversl hundred fest by p" suall steam
hoist and duzpod on er end tip-over dump into a motal lined ohute,
The grade of tho chute basing sbout 509, Tﬁa cosl ran by gravity

‘sevoral hundred feet and discherped into @ egusre steol lined

bins The bottom of the bin was fitted with a power actuated

A
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MEMORAWDUM RE THE PHYSICAL: AND CHEMICAL PROPERTIES
OF COAL, FROM THE TANTALUS BUTTE MINE, YUKON

The purpose 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 Yuken Cozl Co, Ltd, Carmacks, Y. T., ¥iz;

Report No, 108 = On (1760 1b,) bulk, and (870 1b,) channel samples,
collected by A, Isnatieff, July, 1948,
Report No, 112 ~ On (3100 1b,) mine run, and (3600 1lb,) screened lump,
from 8-ton lot of coal, prepared by Mr, G, Miller, for combustion
tests in September at White Horse, and received from
there in Ottawa, November 17, 1948, ’

PROXIMATE ANALYSES

P, & C,Survey Combustion
July Samples - September Samples
BulkX*  Channel MR, Lump
Moisture......... % k.9 %) b5 b.5
ABDR tuiviieiriannnn % 12,5 11.7 11.6 10.8
Volatile Matter,..% 33.6 33.3 31.9 32,7
Fixed Carbon.,....% 49,0 50.5 52,0 52,0
B,7.U,/1b, 11675 11995 11525 11765

Caking properties XXX |, ., .. i 00eee.POOT inrrnercnes

Analysis of bulk sample for coal from No, 5 raise only,
XX Analysis of channel samples averaged & adjusted to 4,5% moisture basis,
XXXAg judged by residue from volatile matter determination,

Clagsification: According to the 4,S,T,M, classification, adopted
internationsally by Canada and U, S, A, this coal is "High volatile B bituminoush
(near the border line between the B and C groups.). The A,S,T,M, scheme isg
not entirely satisfactory for classifying this coal, which according to the
special S,V,I, classification employed at the Fuel Research Laborateries,
has properties resembling coals in the subbituminous 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% (% inch) slack from Run of Mine by ordinary
handling during mining and transportation operations, ¥Further degradation of the
lump sizes takes place by weathering and during combustion,

Caking and General Burning Propertieg: Although the residue in the volatile
matter determinstion indicates some "coke" structure, this tendency to coke or
cake 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 lumps and "smalls" showed no
swelling, In this respect, the coal is definitely not suitzble for use in the
manufacture of coke, In respect to clinkering, the 22500F, 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 Briguetting Properties: 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, may be utilized to produce fairly
good yields of 10 to 13% ash product from mine run coal higher in ash, dbut




this quality of coal may be obtained by selecting those sections of the seam
with ash contents within this range, Although there 1ls a tendency for the
agh to concentrate in the fines, it is probable that they will be amenable
to brigquetting in the raw state,

Summary Remarks; - The Tantalus Butte coal is a somewhat friable, non-caking
high volatile bituminous coal, averaging 4.5% moisture, 11,5% ash and
11,730 BTU/lb. Though inferior in some respects, ifs characteristics are
similar to those of coal from the Nanaimo area, B, C, The lump sizes,
compriging only about half of the run of mine product are suitable as domestie
fuel, and the slack sized for best results for steam raising purposes
require to be burned in thin layers,

Special combustion tests on run of mine coal are being made in 2 spreader
stokered boilér installation and briguetting tests on the fines are planned
for the immediate future,

R, E, Gilmore,
Chief, Division of Fuels,
Fuel Research Laboratories,
Ottawa, January 20, 1949,
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INTRODUCTICN

This report deals with the burning characteristics of coal
from the Tantalus Butte mine, operated by the Yukon Coal Co. Lid.,
at Carmecks in the Yukon Territory; and should be considered as a
zequel to F.R.L. Report No.112*1 yhich fully covers the physical
and chemlical properties of the bulk samples provided for experi-
mental purposes.

Some 6700 pounds of coal, consisting of three marked samples,
were furnished for test at the Fuel Research Labaratories in
{ttawa. These samples were as follows:

Sample No.of tags Approx. Mine

No. shipped Weight 1b. designation
A562 21 2350  Mine run
AR62{a) 3 750 Plus % inch
A563 30 - 3600 Plus 1% inch

Four tons of sach of these grades were originally prepared
at the mine on or about September 15, 1948, under the supervision
of Mr. G. Miller, Mine Manager, and shipped to Whitehorse in the
Yukon Territory for hand fired steaming trials*" made September
29, 1948, on the steamer "Whitehorse" operated by the British
Yukon Navigation Company. The samples above mentioned were
portiocns of the residue of each grade remaining from these
steaming trials, and vere shipped from Whitehorse to Ottawa on

stober 9, 1948. The shipment,consisting of 59 bags of coal
contained in two large wooden crates for protection, arrived in
Cttawa on November 17, 1948, in a very wet state which necessitated
air=drying of the coal before processing in the laboratory.

On firat examination, the samples appeared to be represen-
tative of a poor quality of bituminous coal, with an abnormal
proportion of fines indicative of more than ordinary friability.
The friable nature of the coal, together with the smali amount
insufficient for invelved combustion tests, influenced decision
in respect to laboratory procedure and test:i-e.g., (1) special
effort was made to avold further breakage prior to firing; (2)
with one exception, no upgrading of the coal in respect to size
vas attempted so that the tests would be mads on product of as
near mine grade as possible; (3) tests were 1limited to general
ohaervation of fire performence for which reason no elaborate
instrumentation of the test equipment was attempted; (4) tests
vere made in several diverse types of eguipment, rather than in any
one; in order to obtain & better indication of the eoal's suita-
bility for general utility purposes. DBecause of these limitations,

he opinions expressed in this report should be treated as indi-

cations of performance rather than precise criterion which can

#]1. F.R.L. Report NWNo.112 - "Study of the Physical and Chemical
Properties of Two Samples of Coal from the Top Level Workings
of Tentalus Butte Mine, Yukon Territory”, by E. Swartzman,
December, 1948,

*2, 8Special "Report on Combustion Test on B.Y.N. Steamer, White-
herse, September 22, 1948", by A. Ignatieff, October 5, 1948.




sniky develop over a more extensive period of use.

Burnin

nge tests were made with the variocus samples in the
following typ

328 @f eguipment @
1.~ 3pace heating atoves:

(a) Test of a portion of sample A563 {plus 1% inch size!
in spacial heater designed for smckeless use of bltu-
wminous cosal.

{(b) Test of a portion of sample A553 {plus 13 inch size)
in & conventional heater having unerrow, deep, fuel
space, normal to station agent, Quebec and circulator
types of stoves commonly used in Canada.

{c) Test of sample A562{s) ;Dlua'% ineh size) upgraded to
remove all fines under & inch In size; in zame convsn-
t1onal heater used for (b}.

2.- Test of a portion of sample A56% (plus 1% inch size) machine
erushed and screened minus 1% inch, in conventional, domes~
tiec, underfeed stoker designed for use with bituminous coal.

3,=- Test of sample A562 and the maJor portion of sample A563
{combined mine run and plus 1% inch sizes respectively)
with large lumps hand broken to pass fesder {approximately
,1% inch and under), in commercilal, spreader stokered, steam
boller.

The general conclusion reached vas thet the coal, of high
volatile bltuminous rank, averaging 42% moisture, 11% ash, and
11500 B.T.U./1b;: was guite frisble and of a non-caking, non-
sWwelling, reactive and long flaming 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 conform to those of coal from the Nicola Area, B.C.;
and belng of & somewhat hybrid nature hed actual handling and
burning properties which would indicate 1{ts most successful use
in the types of eguipment applied to Sasketchewan coal in the
Winnipeg area. The lump c¢oal % inch and largsr, i.e. with fines
removed, should be quite amensble for domestlc use provided equip~
ment and firing methods agplicable to a high volatile coal are used.
 Whereas the slack sizes 1% inch and under, may best be utilized
for steam raising purposes, mechanically fired in thin layers.
This implies overfeed rather than underfeed firing methods. The
mine run grade of coal, containing a high percentage of fines
% inch and under may be best used Iin hand fired steam plants
uding forced draft and suitable type of dumping grate provided
the necessary precauticns are teken with the furnace design.

Further information in respect to both the coal and the
hurning tests made thereon 15 given in the body of thiis report,
with a following section meRdmémy the opinions sbove ¢ pressed.

am }D///imj




Origin:i-

Samples :~Represented three mine sizes (grades).

-on 8.5. Whitehorse.

2 o
®

Sizes

State

SUMMARIZED COAL DATA®D

Tantalius Butte mine of ths Yukon Cosl Co., 1td., Carmacks,
Yukon Territory.

L tons of each
prepared at mine sbout September 15, 1948. Shipped to
Whitehorse for steaming triasls, made September 29, 1048,
Portion of residue of each size
remaining after test shipped from Whitehorse October 9,
1648, Received in Ottawa, November 17, 1048,

{1) No.A562 in 21 bags {2350 1b) mine run ; o

{2} No.A562(s" in 8 bags (750 1b) Plus 3 inch) Crate I
{3) No.A503 in 30 bags (3600 1b)} Plus 13 inch Crate II
Gensral appearance (in comparison with good grades of
Eastern bituminous coal) slabby structure, wet, dull
and dirty with ¢onsiderable percentage of fines in all
grades. Samples air-dried to normel mclsture content
before procegsing in laboratory.

Sample No. A562 A563 A562(a)
Trade 312€¢..... e e eroeveonees Mine run | +13" lump +3° lump
Rank {A.S.T.M.)e.oererennnenns High volctils Bitumincus B Bordering
o €
Sereen analysis:
Plus 3 iﬁch...,...n. ...... % 1.4 7.6
Z "“’ B P e D0 LIS -a% lol!' 1-!‘!‘ 300
; " D.G.G'nab...ﬂ.'§ u.é usl !4-1
vD.Q..Obﬁlﬁ How e a 1- 302 5!1}
4 : S 4 2.5 4.0 5.3
200 e PR 12.7 18.6 22.1
13 i B 4.6 7.6 8.3
1 g Creeeseecaaee % 8.4 10.8 11.3
1/u“ PP - 4 5.6 5.7 6.8
* " ® 6 & 2 O &0 e e ead e % 9<O 751 10-8
¥, eeseseriesoes % 4.3 9.5 8.8
1/ L rreeeeseeens N 1 11.7 4.1 14,1
i;%g" o-s.o-vuaaoonooé gug ﬁcg -
Minus 1/32" oonvennnnnenn o 9.5 L7 -
Average particle size.inches 1.472 2.356 2.114
Bulk density:
Pounds per cu.ft.....cou0., 55.1 54,7
. gogg??tper tofeeveo..cu.ft. 'ZS,E zg.g
rig yn.o...cvicwuoﬂ'ﬁwnn Je o
Apparent S§ec1fic Gravity.... 1.303 1.303

For
AB62

-hz,u-

ull detalls re physical end chemical properties of samples
and A563 see F.R.L. Report No.11l2.
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{Cont'd) Sample Noc. ABED | As63 A562{a)
Proximate analysis: _
Moisturee.osscoooens R4 L.5 L. B S
ASh..ovocconasacos cerososssB | 11.6 10.8 “gx B
Volatile matter....coccvoeos® | 31.9 32.8 O~ %4
Fixed carboNe.cecececvonos:B | 52.0 52,0 e
SULPRUL. e e cvcocvnvocscasasss B | O U4 O.43 SLem
Coilorific value, recelved basis o H e
teerosscosansssross B.T.U./1b| 11525 11465 BSOS
- Puel ratio.ccccoces ceuenevaone 1.63 1.59 ponu i
Caking propertles..c..cccoscvce poor poor o=
Ash fusibility:.... =S8
Initi8l.ccorevoconsoonnns °F. | 2150 - 2210 3=
Softening.coooccesccsonos °F. 2250 2300 A0
Fluld..ooeevevonncononnns *F. | 2290 2340 e o
Melting range........ M O 140 130 S0T @
Ash analysis*® fBEC
S100.cuveoncnns Sesevenn R 48,4 e
FEQ0Zeernsonane. N 4.2 Bok™
Alp03...... ceeesesscseseneo. % 20.0 n  >TO
cal.7... cesecnsaneriaans oo % 16.7 ,,,,,;@g%,
ggg ,,,,,,,,,,,, ceoe o o g '(5).2{ ﬁggéﬂa
Re2O. oe e 0.2 585
KoOueoeovonooononnononananos % 0.9 SeEQQ
IFRLIEREEE Y 4 0.1 o E g~
PL05. e uuee. ceaeona Cereeeeas 2 1.0 E,‘c;{;';,;;
SUB . v vneoesracaronsass vo e 3.3 S o
Clinaer specifie gravi‘ty*ﬁa.c. ! 1.9% Sgggg

+4 . The figures reported for ash analysis and svecific gravity
of clinker are for a former bulk sample of unmod ified mine
run size from the same mine. See ¥.R.L. Report No..(H.

From the foregoing tabulation it will be seen that for
all practical purposes, the physical and chemical properties
of the mine run and plus 13 inch lump grades of this c¢oal are
the same, with little to cloove between them, except that the
lump size, as would be expected, 1s the coarser.

As evidenced by the screen analysis, both grades have
fair size distribution throughout, with slight preference in
regard to uniformity again in favour of the lump size. Both
gradea carry an undue proportion of fines, and neither could
q-alify for the size designated, as judged by the Canadian
Government Purchasing Standards Committee Specification for
Coal No.18-GP-1, which 1imits the percentage through the 1/8
inch screen to not over 154 for the mine vrun size, and to the
same percentage through the 1% inch screen for the plus 1% inch
lump size. Therefore, 1t 1s apparent that this coal is friable
and subject to more than ordinary disintregation on handliing.
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Aslde from frilability, the outstanding chapacteristics from
& combuat lon atandpoint are that the coal; avaraging 43% moelsture,
11% ash, and 11500 B.T.U./1b; is of a non-caking, non-swelling,
veactive and long flaming nature in the fire, with ash charac-
teristics productive of a glassy, more or less porous,and friasble
vdinker when forced during combustion.

Although ranked as a high volatile bituminous coal its
handling and burning gqualities more nearly approach those of the
zub-bituminous group. This would imply that the coal 1s of
hybrid nature, and as such, may require some care and discretion
in selection of burning equipment 1f optimum results are to
spply.

SUMMARY OF BURNING TE3TS

Due to the 1imited guantity of coal aveilable, no elaborate
combust ion tests could be made. Therefore, the results wers
gauged chiefly by general obssrvation of fire performance
rather than by instrumentation of the test equipment. Howsver,
tests were made in several types of burning sguipment, which
gave en indication of the coal® overall sultability for general
utility purposes, but did not set definite limits for any par-
ticular service, because to do so would reguire more lengthy and
cont inuous operation, under both severe and varying lcad con- ’
ditions, than was here possible. Tt was alsoc thought that the
tests, insofar as poszible, should be confined to the grades of
coel most easily provided by the mine: i.e., without uograding
to sizes outside the mines ability to supply. For these reasous
the information following is largely summarized Trom the notes
taken during the burning, snd 13 presented 1in discussion form
under headings covering the class of equipment in which the
coal was used.

1. Space Heating Stove Tests:

{a) In speclal BCR-2C Smokeless Heater:*D g five day obser-
vation burnling test was made in this stove, designed for
"burning bituminous coal smokelessly, using & portion of
sample A563 (plus 1% inch lump size) in the state received
with the exception that the large lumps were reduced by
hand cracking 3o that the top size fired approximated 3
inches. The fuel was fired to the magazine in full charges
as reeommnended by the manufacturer, thus maintaining a
deep fuel bed at all times.

3erious difficulty was encountered throughout this
vest in maintaining both uniformity of heat output and
the rated output of the stove, and the fire reguired
conztant attention to obtein any degree of satisfaction
at &ll. The fire was sluggish and sliow to respond to
draft changes and the cup grate under the arch reguired
¥5. For detalis regarding the BCR-2C heater see F.R.L. Report
N0.98, September 1, 1G4S,




dumping 8o often that an excessive loss to the ashpit
resulted. However, even under unfavourable burning
conditions no smoke of account or puff backs resultad
and no clinkera were noticed in the refuse removed from
the ashpit. :

Later experience indicated that the whole trouble
was due to excessive fines in the coal. Had coal within
the 1imits of 1/2 x 3 inches been used it is believed that
sat isfactory performance in every regard would have resulted.

{(b) In Army Canunon Heater*5- (Conventional Station Agent Stove):-
A four day observation burnlng test was made in this stove
using & portion of the same coal sample used in the BCR-2C
heater with much the same result.

The fusl was flred both in full and partisal charges,
with both conventional deep fuel bed conditions, and the
more shallow bed obtained by alternate front ~ rear firiang
leaving a portion of red coal sxposed at all times possibile.
Neither method of firing was very successful, giving the
impression that the coal was of a non-reactive, slow
burning nature, very alow to ignite, and requiring more
"han the ordinary amount of draft. Here again, the troubls
was due to the blankstiny effect of the excess fines, as

later experlence with a better sized coal gave evidence
of the reverse. :

{c) In \rmy Cannon Heater With Upgraded {sized) Coal: a three
day observation burning test was made in this stove, using
an upgraded size prepared from sample A%62(a) ~ so called
plus 7 inch lump. The total amount of thils sample remain-
ing after the laboratory screen test was rescreened over a
% inch round hole screen. The burning test was made on the
plus % inch product so obtained after the large lumps had
been reduced by hand cracking so that the top size fired
approximated 3 inches. The minus 3 inch product which
amounted to 51% of the total (an exceedingly high figurs)
was set aslde for special brigquetting 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
rortion of red coal exposed at all times as is usual for
high volatile coals. Two, six to seven hour periods at ths
full rated output of the stove were made #ach day with an
11 to 12 hour banking period during the night. Ths the
stove vas charged three times during & 24 hour period using
approximately S0 pounds of coal per day. Performance was
much more satisfactory indicating that excessive fines were
mostly, 1if not totally, responsible for the unsatisfactory
results reported in the two foregoing tests.
+6, For detalls regarding the army cannon heater see special

"Report on the Suitability of Various Fuels For Use in

Station Agent Tyge Stoves E?ployed by the Department of

Nat {onal Defence’ ;, March 19/11.




Turing this test the ecal did not eake, svell or
btridge in the fire, appeared to be of a reactive and
long flaming nature, and gqulckly responded to draft
changes. No difficulty was sxperienced 1o maiutaining
the rated output of the stove; the uniformity of heat
putrut and overall combustion conditions were reasoconably
good; and the loss to the ashpit was not unduly high
with no evidence of clinker formation on the grate. Under
‘the c¢ircumstances it may be concluded that this coel should
glve reasonable satisfaction if used for domestic heating
purposes provided it doee not contailn an sxcessive amount
of fines.

2. Domestic, Underfeed Stokered, Hot-Water Boller Test:

A three day cbservation burning test vwas mads in the experi-
mental domestic hot-water boiler test unit*7 maintained at the
Fuel Ressarch Lavoratories in Ottawa, using s portion of s=ampls
A563% {plus 1% ineh lump) machine crushed to pass a 1% inch round
hnie screen. The screen analysis of the product as fired was as
follows:

This conforms te &

Plug 13 1ncho.ocoso.o.% nil
1 " 14" slack size, in

nnovowaooa% 1}%‘08

2 0" iieesse..® 37.4 ) accord with C.G.P.S.

/8" ...cn0.0.% 29.9 ) Committee specification

1/32" i eeseeo..® 12.3 ) No.18-GP=1, and 1s a
Minus 1/32" ..........% 5.6 ) normal size for use in

Average particle size

stokers of this type.
oauenoomoeuuneoosi.nches 09552

S T I S P s e e 2 Ry o N

demestic
The round, four section, cast iron,.water boiler, with rated
sutput of 132000 B.T.U. per hour, was fired by means of a convens
tional domestic typs underfesd stoker fitted with bitumincus coal
burner head and full complement of electrical controls.

Due to the free burning (non-caking) nature of the coal,
which lay looszely over and within the retort, great aifficulty
was encountered in maintaining propsr air adjustment for chan-
ging fire conditions. For the average condition, with varying
fuel bed depths of from & to 8 inches and normsl air supply, the
coal assumed & convex contour, mushroomed out over the retort,
and burned at the edges only. leaving a large area of green
(non-burning bleack) coal in the center. This gave the impression
of a dead, unreactive fire, and relatively short, dull, dirty,
yellow flame characteristic of too 1ittle air. However, blow
holes were guick 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. For details regarding this experimental test unit, see Bureau
of Mines Bulletins 671-2, 705, 761 or 802.
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On the whole, combustion conditions were not considered good,
the Tly carry-over was excesslive, and the fire cleanling chore
created more dirt than desirable. Under the circumstances, the
coal cannot be recommended as being good for use 1in the small
conventional type of underfeed stoker. However, provided ideal
conditione are not demanded, the coal can be 39 used, and the
results above reported could no doubt be bettered by using an
alternate style of burner head such as is more commonly used for
Saskatchewan coal.

3., Commercial, Spreader Stokered, Steam Boiler Test.

The balance of samples A562 and AR63 {approximately 13 tons)
wvas tested in a small commercial steam plent Iin comparison with
the coal normally used. The plant was selected as having firing
and accessory equipment considereld sulted to the Tantalus Butte
Coal, and was at a point where competent technical service per-
sonnel was available to ald with the interpretation 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, inzofer as reasonably
possible with the small quantity of fuel available, (1)} if the
coal would carry heavy loads; {2) responsiveness to load changes;
{3} character of ash and clinker; (4) possible length of time
between cleanings; (5) nature of fly-ash and carbon carvry-over;
(6) any special handling festures or firing technique desirable
for the Tantalus Butte coal; all in comparison with the coal
normally used. '

In general; the results of the test were most encouraging,
and were indicative of favourable reactions to the objectives
| above mentioned. A digest of the data obtained follows:-

I. General
{1} General condltlion: Tests made under normal operating
‘ conditions applying to the plant. _
(2) Coal normally used: Imported (American), high grade,
caking, bituminous, nut slack size with following
characteristics:

Screen analysis:

P%HS 11 1n%ho.o°-altvn-o-o 197%
" i ".10'..000660010 ﬁfzé
w8l
'I 1/2 “ o a ¢ O ¢ O DV
" 3/8 " oo-bo'oe:o.lco.%go}%é
“ 1,’u " l@:unl..l..ﬂ.lll?o %
“ " L O 8 O o )
" %2136 " %32
oA r e

Minus 1/32 " ....ieieneenes.10.9%

Average partlicle size....... 0.42% inches
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Proximate asnalysis:
MoletUre..osceocance sedases 4.2
ABNc.oeaorconascrosscccanss Bo0%
Volatile mBELEET.csocsoccsss30.2%
Fized CaPDONocososovssocos.51,.0%

SULPHU e e oovorcncavcossccacnancs Jo0F

Calorific value as fired.........13310 B.T.U./1b

Fue) RAti0.cosvoscesccacaosacoaas LolD

Caking properties.c.c.-voesccoe-o good-swollen

Asa fusibility:
Tnit18Ll. coevoonsocoensossss 2040°F,
SOfteningescssocscansosssas 2LU0°F,
PIluldeeeoeocoenvsoccsosoness 2280°F.

(%) Plant:%ag Commercially owned end operated.
b} Condition - excellent, considered to be modern
plant of its type, well operated and mainteined.
{c) Standard operating conditions - 100 1lb. gauge
feed water temperaturs 200°F., pressurs and feed
water level automatically controlled.
{(d) Steam umed for heating and process work.
{%) BEquipment:
T {2yl Installed - Fall of 1046,

(v) Boller - "Waterous”, horizontsl return tibular
66"x141-0", prated at 100 h.p., set 6'6" floor
to shell.

(¢} Setting - "Plibrico"”, air cooled steel cased,
but heated sir not used by forced draft fan.

{d) Purnace dimensions - Width 53", length 7'6",
height og bridge w%%l and boller shell above grato
line 2'0" and 4'10%" respectively.

(e) Stoker - "Foster Wheeler", 20" model 45, Lo-set
spreader, with overrunning reel. Electrically
driven. ’ : '

{(£) Gratea - "Foster Wheeler”, model 45 hand dumpings
5 section with rear section blanked off, 4 live
secti@nstﬁgzrd front dump in pairs. Total effec-
tive ares aqg. %, .

(g) Forced draft fan - Conventional type and size,
electrically driven.

{h) Feed water pump - "Atlas", B"x43", simplex double
ac?%ng, electrically driven. Feed rate. 1000
gal/hr. at 35 double strokes per minute.

{1) Controls - Automatic stop-start by pressure con-
trol, feed water level slso sutomatically con-
troiled.

(5) Test Conditions:
{a) Coal used determined by measurs and estimate
of known weighte. v
(b) Water used determinsd by strokes of feed pump
and manufacturer’s atatement of delivery rate.




190,

{¢) Tests started and ended with coal at szame

level 1in feed hopper, and water at sams marked

point on gauge glass.

Boiler pressure and feed wvater tempersasturs

determined by resdings of plant instruments.

Smoke and furnace conditions viasually gauged.

Plant load dropped during uoon hour. Therefore

morning and afternoon tests made on esch coal.

Boiller tubes cleaned prior to morning tests.

Grates cleaned prior to each test.

{g) As the Tantalus Butte coal had approximately
50% lumps over 1% inch in size, these were broken
down by hand, prior to6 feeding, to approximates
& 1% inch slack size.

{h) General remark - While the method used for deter-
mining the efficiency of the boller 1s not accu-
rate, 1t serves as & comparison when making teats
under the same identical conditions on two diffe-
rent coals, and for all practical purposes the
efficlency ratio should be reasonably close.

o

g iy
@
v g e

I7. Cbamervations.

Normal, Nut Slack, Coal Tantalus Butte 1% slack
Test 1 Test 2 Test 3 Teat 4
#Morn.Jan.19/40 | APt.Jan.19/49 | Morn.Jan.20/49 | Aft. Jan.20/40

Pump {ib.of Pump ilb.of Pump (1b.of Pump [b.of
TimeBtrokes| coalTimeStrokes| coallimeStrokes coalMimeltrokes cosl
9:30 stiart [1:43 star o lg start 1:08 start
Q235 - 260
9:50f 257 - zsoq 234 1260 | 9:00{287 | 220{1:20 177 | 364

10315 314 - R:18 195 _19s310] - 110 i1z28 18 3L
10:25] 410 [ 260 2:25 150 | 260 9:15/221 | 110 |1:45 451 | 140

10:58 - | 260 P40 192 | - | 9:45! 324 | 110 |2:08 246 | 84
11:08/ 335 | - P:55 204 | - | 9:58| - | 110l2:200 377 | 112
11:28 &% 5:10 242 | 130 [10:05 110 2330, 151 | 112

11:30| 248 |10k 3:35 220 10315 o8Y 2:40 33 | 28

11:40 ens 340 - 130 {10:20| - 110
%550 272 - 110:40{350 | 110
4:10 248 130 [10:45]| - 110
1.0:55| 340 -
11:00{ - 110
11:15 110
11:20 110

11:40] 314 -
11:45] 144 110
2.17 13106 884 P U5 1957 910 3.00| 2264 11550 {1.58 1450 g2k
__hrs hrs nrs hrs
Average boller pressure 110 1b sq. in. absolute
Average boiler feed water temperature 200°7.
Heat in steam at boiler outlet = 1183- (200-32)= 1020 B.T.U./1b.
Determined calorific value of normal coal, as fired = 13310 B.7.U./lc
Determined calorific value of Tantalus Butte Coal, as fireds 11500

B.T.U./1v
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I71. Comparative Results.

*.zfsav NUMDE T e 0 o o 0 00 s0nonceoesass 1% 2 % & 4
Name of coal..c.o. s ecacronvearansan e Hormal Nut Tantalus Butte
slack 11" slack

Length Of te8t..c.ccvescsmosossncessollB 8,60 h,.58

Ave boller Dressu@.ssoveesos 1D sqein.abs 110 11¢

Ave feed water temperature,. covness Ko 200 260

Heat in steam produced.........B.T.U0/1b | 1020 1020
Calorific value of coal as fived

seccacososseravescsaaccosssesB.T.U 1 | 13310 11500
Steam produced, total.ccsescorecacosslb | L7976 17686
Steam produced per MoUr.cscenscscocs1b | 3891 3862

- 3team producsd per lb of coal used...lb 10.0 7.2
Coal used, totalococcecensosscoscaoecll 1794 2464
Coal 126d POY NOUDP.cccscsevsececooco 1l 338 538
Coal used per 1000 1b. of steam pro- ‘

AueeB. c.cesvosoesscecesonensnncscao b 99.8 139.3
Coal consumption TABLI0.sccccsocosvances 1 1.40
Coal used per aqg. ft. grate per hr...1b | 14.9 20.7
Heat release per sg.ft.grate per hr.

00000 seseceasvsascsasesesoseaB.T.U/Ih | 108626 - 237848
Average load carried..ccocsscoceccocec o 108 107
Averape overall boiler efficiency.....% | 76.8 63,7

IV. Summary

Based on the small quantity of coal available for the test,
and such visual ocobservation as was possible during the short
period of burning, the equipment would appear to be gquite suitabls
for application to this coal. A heat release of 300,000 B.T. U.per
square foot of grate per hour should be guite safe, with a e
limitation 1in this regard at about the 350,000 B.T.U. mark, without
undue trcouble from clinker and slag. However, more prolonged and
cont Inuous operetion under severe snd varying load conditions, is

necessary to determine the actual limitations in this and sther
regards.

The coel gave a longflaming, hot fire and wes responsive
to load chenges: but due to its dryness and large slack content
vas noticeably dirtier to handle than the coal normaliy used.
The fly carry-over appeared to be somewhat greater and more
finely divided than for the normal coal, and for various ressons
it i3 believed that the oversall carbon loss will be the higher;
but smoke conditions were about the same for both coals and not
object ionable at any time. The clinker wss 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 handling or firing technigue, over that
in current use with this type of equipment, should be necessary
as judged by overall performence and spot checks of exit gas
temperatures and composition which were reasonably satisfactory.
The overall efficiency was lower than for the normal coal with
consequent increased fuel consumption per unit of steam produced,
but this may be improved over that reported sbove if special
attention iz given to basiec design of plant.



CONCLUSTONS

With the Tantalusz Bubtte coal, repressnted by Ll
sampies, cannot be counsidered firﬂt grade bituwninou 9
1wdwnc by Bastern Standards, it favoursbly comnarss with ths
hQQGR&ki&g bitumincus coeals of Westsrn Canads. As the latier
@‘aﬁessfully used as a general purpose fuel wlthin thelr respsd
tive markets, it also should be as satisfactory in this egarﬁ
From the burning testsz made to date, it 18 apparent that 1ts
frisble nature with tendency to contaln an unduly high propor-
tion of fines under % inch in size 18 the chiel factor causing
concern to prospective users. Notwithstanding this unfavourabls
charscteristic, satisfactory results should ensue wﬂavﬁrea Lhe
grades of coal within the mine's ability to supply are properly
applied to various consumer uses.

For domestic hend fired use, it would be advisabls to supply
the coal in ags lumpy & form as w@asonably ressible, with the
added proviso that the ussr rake out the fines under % tneh in
vaize as the coal is usad. These fines may be used later for

banking purposes. Also, that the coal should be fired in small
nropre%sive charges rather then a Iot at one time, and that the
fire should be handled as for the most troublescme high voigﬁi}@
coals; l.e. alternate zide to side;, front to resar, and/or = 8y
method Ciring, always leaving a bright spot sxzvosed on %GE
is most saesily ncuomplianﬁd in shallow firebox types of @qgi%‘
such a8 ranges and cook stoves and in the larger sizes of spa
heaters which normally carry deep fusl beds.

Becauss of the cosl's hybrid nature, which makes 1t a more
sultable ons for overfzeding than underfeeding, 1t is not
believed good for use In the conventional type of domesiic under-
Toed stoker. However, if 1ldeal conditions are not mandabory,
the ccal can be so used but an alternste style of burner hesd with
addit ional air openings to the hearth zide of the retort would
be the more desirable. In either case, high fly carry-over and
dirt will necessitate more frequent cleaning of the heater sec-
tiona and furnace room then applles to coal better suited to
undaerieed use.

For industrial use,; beat results should ensue when the coal
iz mechanieally fired in thin layerz. This implies use of the
glack sizes by overfeed, rather than underfeed, firing msthods.
Joed test resulls were cobtalned in & conventional horizontal
raturnal tubular stesm boller fitted with svreadsr astoker, forced
draft, and haaod dumping gratis; and competent, (ndependsnt opinion
verifiss the conclusion that this type of sguipment should be
sgtisfactory for this coal. Also, where extreme ssrvies i2 not
requlired, the hand fired use of the m?n@“gggmglag,is feaslibls
provided the nedeéssary precautions are taken with Turnace design
and preferencs, if any, 1ls given to forced draft amd the use
o suitable grates.

This preliminary study indicates that, i1f the cosl is re-
guired for genersel utility purposes, the mine should be preparad
ta supply coal in at least three grades: \1, a douﬂke ar sirg&F

reened lump for hand fired domestic purposzes, say 1% inch and
lafgev (2) & ﬂlﬂck a*ze minus 1% inch for ﬂcaha ically fired
steam 03&Hﬁ3} and (37 a mine run size for such hand ~irved commer-
cial plants as asre wprepared toe uss 4.

=3 }.a



DEPARTMENT OF MINES AND RESOURCES

DIVISION OF FUELS " Report Ko. 7343

FUEL:- RESFARCH LABORATORIES Ottawa, June 17, 1948
CANADA
BUREAU OF MINES
REPORT OF ANALYSIS
OF
COAL, COKE OR OTHER SOLID FUEL

Two samples of coal from Tantalus Butte Mine submitted by the Yukon Coal Co., Ltd., Carmaoks,
Y.T. a8 per letter of April 3, 1946 from Mr. George Miller to Director, Mines, Forests and
Soientific Services, vis.

Fo. 1 « Channgl Sample 100' down the slope -~ width of 10.9' = (120 1b).

Nos 2 - " 286" down the slope - " " 9.3' « (110 1b).
Laboratory Ho. 29841 29842
Sample Merk Ko. 1 Ho. 2 ,
Moisture Condition As Rec'd : Dry Basis Ag Rec'd Dry Basis
Proximeste Analysis:
Hoisture, % 4.1 4,7
Ash, % 11.5 12,0 12.1 12.7
Volatile Metter, % 33.4 8449 31l.7 335
Fixed Carbon % 51.0 58.1 Ele5 54.0
(by difference)
Ultimate Analysis:
Sulphur, % 0.5 0.5 0.3 0.4
Nitrogen, %
Calorific Value:s
B«TsU, per 1lb, gross 12030 12540 11780 12860
Caking Properties,(judged
by residue from volatile- .
matter determination) Poor Coke Poor Coke
Softening temperature of ash
(FePoAs) p 2250 2150
‘Sereen Analysis (Bound-hole soreens)
®n &7 thru s" 9.5%
" g " 13.5% , 14.0%
o o . 1%" 24.0% 28.0%
* 1/8" o 81.0% 32.0%
" 1/8" 22.0% 268.0%
Remarisy

The analyses of these two samples with ash oontents 1l% and 12%, with corresponding
oalorifiec values of roughly 1200 and 11800 B.T.U. per 1lb., respectively, agree closely with the
values for the better channel samples submitted in July 1947. In comparison with the previous
samples, however, the Caking Properties have become mors pronounced. They are to be classed as
high volatile "C" bituminous coals similar to cml from the Saunders and Coalspar areas in
Albertae.

With considerably over half passing the % inch soreen this coal is to be con~
sidered quite frieble. However, the larger lumps appear to be suitable as domestic fuel, and
either the 1} inch slack, or run~of-mine cosl (with low sulphur content) may be considered
suitable for steam raising purposes.

Beported by Re J. Young "R. Eeh?iimo;egi ot
. Chief of Division



‘hug. 20, 1958

ilterta Hesesrch Councll,
87 tve. - 11, Street,
Edmonton, Alberta.

Dear Sirs:

We are sendlng you six samples of coal of wﬁich we would
like to kno@ the individual coking qualities. %ould you kindly mske
a proxi#ate analysis covering the B.t.u. value, etc. of aach sample
- along with the coking tests.

The charges for these tests are to be made to United Feno
Hill Mines Limited, ¥lsa, Y.T. and referred to Mr, L.T. Chisholm,

our Purchasing Agent.

Yours very truly,

UNITED VENC HILL ¥TMES LIFITED

hief Ceologirt.

AEY/m,



RESEARCH COUNCIL OF ALBERTA

877TH AVENUE AND 1147H STREET
EDMONTON, ALBERTA, CANADRA

August 26, 1958.

Mr. A.H. Manifold,

Chief Geologist,

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

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€fform the Free-Swelling
Index test, ASTM Designation: D720-46. Quoting ASTM: “a 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-Swelling Index test along with the proximate analysis and B.t.u. value
would be satisfactory to you.

Yours very truly,

52_7'6é076u

J. F. Fryer.
JFF/mt



Aug, - 29,

Mr. J. F. Fryer,

Research Council of Alberta,
87th Ave. & 114 Street,
Edmonton, Alberta.

Dear Sir:
We do not think the Free-Owelling Index tesi would be

satisfactory.

Yours very truly,

UNITED KENG HILL MINES LIMITED

A. H. MANIFOLD,
Chief Geologist,

ARM/m,

1958,



TELEGRAM INWARD

FROM  EpMONTON

To A. H. MANIFOLD

DATED SEPTEMBER 12th, 1958 DATE RECEIVED

MESSAGE AS RECEIVED

RECEIVED SAMPLES STOP CAN MAKE SIX POUNDS COKE IN LAEOR/TORY FURNACE
TEMPERATURE EIGHT FIFTY DFGREES CENTIGRADE SENT TO YOU TOTAL INCLUDING
PROXTMATE ANALYSIS BTU COKE ONE EIGHTY NINE DOLLARS ADVISE IMMEDIATELY IF
SATISFACTORY

J. F. FYRER ‘
RESEARCH COUNCIL OF ALBERTA:
87th Avenue and 1llith Street
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September 13th, 1958.

Mr. J, F. Fryer,

Research Council of Alberta,
87th Avenue and llith Street,
EDMONTON, Alberta.

Dear Mr. Fryer:

¥With reference to your telegram to Mr. A. H. Manifold and to our
night letter to you dated September 13th, the six samples which you have
received are from various cosl seams in this district.

We are looking for a coal of suitable charmcteristics to make
coke for smelting purposes.

¥We have authorized you to meke analyses of these six samples,
also test as to the coking qualities of each sample at a total cost of
189,00 as per your telegram.

If, howsever, your lsborateries are not equipped to make suitable
tests as to the coking qualities, we should appreciate it if you would
forward the cosl samples to the Government Testing Laboratory in Ottawa
at our expense,

Please advise,

Yours very truly,
UKITED KENO HILL MINES LIMITED

C' D- Hu T&ylar
Assistant Manager

CDNT/de

.
¢.c. A H.Manifold bf’f
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For Inter-office Correspondence On.__ UNITEL _<ENO HILL MINES LIMITED

TO Mr. A. L, Pike : DATE____ Oetober 7th, 1958
ADDREss FElsa, Y. T. FROM_____ A, ¥, Manifold .
IN REPLY TO YOURS OF ADDRESS_Cajumst, Y. 7.

suBJEcT_ CGoal Investigation - Carmacks Area, Y. 7.

On August lst and Znd Mr. C.D.N.Taylor amd the writer visited the
Tantslus Butte coal mine and vicinity to take samples of any coal sesm in
the area and have its coking qualities cheeked.

& total of six samples were taken snd sent to the Researeh Council
of Alberta, Edmonton for snalysis. Their tests indicated that none of the
coals wue sultable for meking coke,

Following ia & description of the samples, the location from which
they were taken, and a table of the testing results,

Semple 1 was fresh coal from the north section of the gommercial
seam at the Tentalus Butte mine presently being opsrated, This seam is
from 7 to 14 feet thick striking almost northsouth and dipping approxe
imately 45° to the west.

Semple 2 was from & non-commercial seam 2 to 3 feet thick, in the
hanging wall of the ares where sample 1 wes cbitained. .

Sample 3 was fresh coal from the south section of the Commercial
sesm at the Tantalus Butte mine,

3smple 4 was from a dump st the Tantalus mine located on the south
olde of the Yukon River at Carmecks. This dump has likely been expossd for
2G years or more, The mine workings have caved &md no outerop of the coal
seams wos found. In the immediste viocinity of the coel the ssndatones
and conrlomerstes strike N 20 W and dip 45° to the east,

Sample 5 was from a dump at the Five Finrers mine located on the east
side of the Yukon River about five miles above File Fingers Hapida. The
workings are in the lower slope of the river bank which st this point is at
least 500 fest high con:isting of unconsolidated sand and elay. Access wes
impossible and mo rock or coal outerop wes found. The cosl obtained for
testing hed been exposed for more than 30 years.

Semple 6 was from a cosl sesm on the Nelson rroup of claims south of
Carmacks, This property vas not visited.

'.‘...ﬁ...‘l"..'.iiz

INITIALS OF ADDRESSEE DATE . INITIALS OF SENDER




A B. Pike - Jetober 7th, 1958

Grone B.T.l,

- : wggswkaﬂmumn
1 B 2.6 11:5 33&“ 5245 B‘ralx' 13220
D 0.0 13.8 34.3 53.9 sgelomerating 125850
. E 2.9 3%, 26,3 31,3 Barely ™0
B 0.0 40.5 7.3 32,2 agriomereting 8200
3 R 2.8 5.1 32.9 L9.2 Barely 11390
D 0.0 15,5 33.9 50.6 azglomsrating n7noe
L 1 L.h 59.4 15.8 234 Kon K900
i} 0.0 fie2 6.1 73,9 siglomerating 4900
s B 6;9 §3¢? 31.0 3%.3 Hen 9&30>
D 0.0 25,3 33.0 hY.7 sgglomerating 10080
i) 0.0 13.7 15.0 7.3 B lomeraving 12290

B - is received basis % by weisht
D = Dry basis ¥ by weight

In reference to Mescir 149 of the Junlozionl Survey & number of anslyses
were reported on the Tentelus Putte cosl coeme, Thewe would compare to ssmples
1, 2 and 3 in the above table. D. I Ceirnes revorted none of the 3 swmples
z¢va a coherent coke, Ine 1933 and 1934 H. U, Postock amd 4. B, Johnstone
reported all of 8 semples as belny agglomersting.

In view of the results received from the Rsseareh Council of Alberta it
can be concluded none of the coals in Carmacks asrea will produce a good ecoke.

kespeetfully Submitted

he Fo Hanifold

- 1% -39 cnﬁaﬁn?ﬂyaﬂr



RESEARCH COUNCIL OF ALBERTA

87TH AVENUE AND 114TH STREET
EDMONTON, ALBERTA, CANADA

September 29th, 1938.

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

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 D606 would not coke at all
but that Nos. D601, D602 and D603 might warrant further tests. Accordingly,
these three coals were tested in a pilot-plant size coking apparatus (about 10 1bs.
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.

Yours very truly,

JFF/1s J. F. Fryer.



—ESEARCH COUNCIL OF ALBERTA

File No. UNIVERSITY OF ALBERTA é:;?&iﬂfrﬁ
COAL ANALYSIS REPORT 550-58
=
MINE: OPERATOR:
LOCATION: ADDRESS:

DESCRIPTION OF SAMPLE:

SAMPLER: AoH . Mal’]ifold.

SAMPLER’'S NO.: D601, Can #61

DATE OF SAMPLING:

Sample of cocal from United Keno Hill Mines Ltd.

DATE RECEIVED: September 10, 1958

AIR DRY LOSS PER CENT

As Analyzed Capacity Moisture As Received Dry Basis
PROXIMATE COMPOSITION: % by We. % B Wt. % by Wt. %o by W
Moisture 2.6 0.0
Ash 11.5 11.6
Volatile Matter 33, L 314' 3
Fixed Carbon 5245 53.9
Nature of Coke Berely agglomerating
Colour of Ash
ULTIMATE COMPOSITION: .
Carbon
Hydrogen
Sulphur
Nitrogen
Moisture
Ash
Difference (oxygen, undetermined and errors)
Calorific Value, gross B.T.U. per lb.. 12220 12550

Calorific Value, net B.T.U. per 1lb

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

Free Swelling Index

Caking Index

Fusion temperature of coal ash, °F

REMARKS:

Date September 29, 1958

Signed

Approved.. .~




~aAESEARCH COUNCIL OF ALBERTA.- -

File No. UNIVERSITY OF ALBERTA ;:Il;«;’rlztt{;z
COAL ANALYSIS REPORT S60-53

MINE: OPERATOR:

LOCATION: ADDRESS:

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

SAMPLER: A.H. Manifold

DATE OF SAMPLING:

DATE RECEIVED:

SAMPLER'S NO.: D602, Can #57

Septenmber 10, 1958

AIR DRY LOSS PER CENT

PROXIMATE COMPOSITION:
Moisture

Ash

Volatile Matter

Fixed Carbon

Nature of Coke

Colour of Ash

As Analyzed
% by Wt.

Capacity Moisture
Basis
% by Wt.

Barely

As Received
Basis
% by Wt.
249
39.3
26.5
31.3
bgglome ratinﬂg

Dry Basis
% by Wt.

0.0
40.5
2743
32.2

ULTIMATE COMPOSITION:

Carbon

Hydrogen
Sulphur

Nitrogen
Moisture
Ash

Difference (oxygen, undetermined and errors)

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

7970 8200

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

Free Swelling Index

Caking Index

Fusion temperature of coal ash, °F ... ...

REMARKS:
377
Date...... September 29, 1958. Signed }( W
Approved /W%
* ~/



—RESEARCH COUNCIL OF ALBERTA-

File No. UNIVERSITY OF ALBERTA é‘:ﬂ‘ﬁf‘ﬁﬁ
COAL ANALYSIS REPORT 561-58

MINE: OPERATOR:

LOCATION: ADDRESS:

DESCRIPTION OF SAMPLE:

SAMPLER: A.H. Manifold

SAMPLER’S NO.: D603, Can #5k

Sample of coal from United Keno Hill Mines Ltd.

DATE OF SAMPLING:

DATE RECEIVED:

September 10, 1958

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 Ib.
Calorific Value, net B.T.U. per 1b

As Analyzed Capacity Moisture As Received Dry Basis
% by Wt. Basis Ba % by Wt.
% by Wt. % by Wt.
2.8 0.0
15,1 15.5
32.9 3349
ko2 50.6
Barely agglomerating
11390 11710

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

Carbon/Hydrogen Ratio

Free Swelling Index

Caking Index

Fusion temperature of coal ash, °F

REMARKS:

September 29, 1958

3

Signed

/

Approved.. % -




—RESEARCH COUNCIL OF ALBERTA—
File No. UNIVERSITY OF ALBERTA Laboratory

COAL ANALYSIS REPORT oo

MINE: OPERATOR:

LOCATION: ADDRESS:

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

SAMPLER: A.H. Manifold DATE OF SAMPLING:

SAMPLER'S NO.: D604, Can #62 . DATE RECEIVED: September 10, 1958

AIR DRY LOSS PER CENT

As %nalyzted Capaci{iy Moisture As Received Dry Basis
PROXIMATE COMPOSITION: % by W % by Wt. Hasis % by WE.

% by Wt.
Moisture 1.4 0.0
Ash 59.4 60.2
Volatile Matter 15.8 16.1
Fixed Carbon 234 23.7
Nature of Coke non-agglomerating
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 Ib.........

4900 4900

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

Free Swelling Index

Caking Index

Fusion temperature of coal ash, °F

REMARKS:

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 September 29, 1958. Signed

Approved... LT 2N



—RESEARCH COUNCIL OF ALBERTA—
File No. UNIVERSITY OF ALBERTA Laboratory

COAL ANALYSIS REPORT SS“;‘;"‘BQ
M OPERATOR:
LOCATION: ADDRESS:

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

SAMPLER: A.H. Manifold . DATE OF SAMPLING:

SAMPLER'S NO.: D605, Can #50 DATE RECEIVED: September 10, 1958

AIR DRY LOSS PER CENT

Afy Abnalyzted Capaci;}y Moisture As gecgvm Drg Bastis
wit. asis as wt.
PROXIMATE COMPOSITION: o by % by Wt. % . % by

Moisture 6.0 0.0
Ash 23,7 25,3
Volatile Matter 31.0 33.0
Fixed Carbon 39.3 4.7

Nature of Coke non~agglpmerating
Colour of Ash

ULTIMATE COMPOSITION:

Carbon

Hydrogen
Sulphur

Nitrogen
Moisture
Ash

Difference (oxygen, undetermined and errors)

Calorific Value, gross B.T.U. per Ib..
Calorific Value, net B.T.U. per Ib........

9L80 10080

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

Free Swelling Index

Caking Index

Fusion temperature of coal ash, °F

REMARKS:

%Z )
DateSeptember29,1958. Signed /

Approved.... 7




—RESEARCH COUNCIL OF ALBERTa—

File No. UNIVERSITY OF ALBERTA gaa]l::;rlzt'ﬁg
COAL ANALYSIS REPORT 56458

MINE: OPERATOR:

LOCATION: ADDRESS:

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

SAMPLER: AH. Manifold DATE OF SAMPLING:

SAMPLER’S NO.: D606, Can #3k DATE RECEIVED: September 10, 1958

AIR DRY LOSS PER CENT

As Abnalyzted Capacii}y l\;loisture As Ilgecgved Drg Ba?tis
PROXIMATE COMPOSITION: %o by Wt. % by Wt. % by WE. % by Wt

Moisture 5.3 0.0
Ash 13.0 13.7
Volatile Matter 1.2 15.0
Fixed Carbon ) 67.5 T1.3
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 Ib.......... 11640 12290
Calorific Value, net B.T.U. per Ib.......c.

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

Free Swelling Index

Caking Index

Fusion temperature of coal ash, °F

REMARKS:

Date September 29, 1958, 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 United leno Hill Mines Lid.,

Blse, Yuzon Territory.

Your Designation:

Date Sample Taken:
Laboratory Sample No.:

Moisture ot
Ash Yo
Volatile Matter e
Fixed Carbon D
Sulfur Yo

Calorific Value, B.t.u. per lb.
Free Swelling Index

Pl e

Remarks:
Thi: iple of
Inde:x test. The 4=
Date: oril 11, ]

Coal Analytical Laboratory

Coal Gample

433=00
As Received Dry
) o)
; #1
5440
2£=210,9. 12,580
1

1Nalcaves

3200,

I'or coxing prope

cosl was b

As Received Dry

| A VIR

"

arely

J ihe Fr2e Swelling
zlomerating.

=



~ For Inter-office Correspondence Onl; UNITED =NO HILL MINES LIMITED

S~
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INTEROFFICE CORRESPONDENCE

SUBJECT

R

THE RALPH M. PARSONS COMPANY
Date

To Robert Lillie {New York)
From Ray Jenkins

Job 3746~1 - Anvil Project
Coal Sauples

Samples teken from the Yuken Coal Compsny mein haulage fece
were taken in the same semple chanuel cut by Mr. Oliver fov
the semple results given us in Whitehorse.

The semples arc tagged as follows:

Honging Wall

Henzing wall ceal.

A-1l - 1'-10"

A-2 -~ 37-10"

A-3 -~ 1'-5"  Some dirt and bone.

A=l -~ hro3"

A-5 . 2'-5%" Some incrd meterial included.
Footwall

Dip 58°

True thickness sampled is normal to dip.

Mr, Hibbert will itske scme 100 samples firom upper faces in
the mine when ve request thenm.:

o /
LA
R¥WJ:cl
CC: V. x. Browa (Cyprus Mining Co., 3 copies)

J. D. Evans
M. C. Rote/J. K. Shippey
S. Umbenhauer

November 20, 1965
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MATS OTTAWA
27/1,/66

FOR ADGLIVER S ;Q/)/

FESIDENT MINILG INSPECTOR

PICRET DELAY IN REFLYING TO YR LETTER APRIL 6  ER IGIATIEFF AID }2 TIBFETIS
BOTH ABSENT. B=ST METEOD CF PRELIMIKARY SAMPLING DIAMOND DRILL CORES FROM -
RCCF TO FLOOR OF SEAM  OXIDATIOK DHESTRCYS COOKING PROPERTIES SAMPLE o
SAQULD R% TAKEN ST L IN FROM CUTCROP WHERE CCOAT KOT EXYPOSED TO OXIDIZING
GRCUND YATER. SOMETIMES HAVE TO GO IN 20 FT FRQN FACE “TEST METECD
AST}D 720-57 REPCRT OF FIELD METHCD FOLLOWIKG, SUGSEST INITIAL
COPRS BE STHT PERE AIR FREIGIY FOR INITIAL INSPZCTICK, IF SWELLING
FROTERTI®RG QK - ASH OK WILL FECOVIZID TRELCh SAVPLF ¥O© ZENCH SOALZ

COKIKG REST + W2 CAN DO 15 TO 20 SWZLLILG EESTS rER DAY  EVALUATICE CF CORE SAMEIE

WLy

CNE WEEK FROM RECEIPT OF SAMPIES I GTTAWA ~ BEKCE SCALE TESTS REGUIRE 100
POUNTS IF OK FIKAL TEST IN 5CC POUKD OVEK - LETLTR FOLLOWIKG R
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 pFuels and Mining Practice

pivision

562 pooth street
Ottawa 1, 8ntur10
may 6, 196

M'se Ae Do Oliver :

RrResident Mining Inspector

pepartument of Northern affairs and
¥alilonal Resourges

nox 2763

whitehorge, yukon Territory

Dear Mr. Olivers

1 regret the deloy in snswering your letter of April 6th
awing ‘o qulte a long abgenca from the office.

Dr. Montgomery, in the meantime, has wired you in regard
to swelling and coking tests, The recommsndations are

-~ partiocularly applicable to evaluation of virgin coal deposlta.,‘
We ars somewhat puzzled by your letter in relation to the

locatlicn of the coal deposit of interest to the Anvil Mining
corporatlon, I was under tho impression when you visited ua
here that you had in mind the Tantalus putte mine or was it

- the old Carmacks mine? I this is so, swelling tests which
- are indicative of caling properties only are not required

unless unexplored sections of seams are involved, A sample

kf;from a freshly exposed mine or prospect face is what ip
required to establish by oven test whether a coherent coke or
~a char will be produced, §ix hundred pounds of sample will

gnagla us to conduct o Bethleham oven and movable wall oven
(53N Y

An important caution in dealing with all coking coal

- samples was contained in pr. Montgomery's telegram, namely,
- the importance of insuring that thoe samples are fresh and not
~affected by oxidation.

. !tcl;.uogcotli;continm :




2 == 1. A. D. Oliver

Elcasa advise us further on the matter,

yYours very truly,

‘,;' 17 i
. V;”i 1% s /fl,/' .
SN G u\.:‘bf/

n. Ignatieff, chief
Fuels and Mining rractice
plvision

, Niver
v/ ee Mr. soberts Thurmond
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AN;IL MINING CORPORATION LIMi-_o SN
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Y, M&MOCRANDTUM
To: R. E. Thurmond
From: C. H. Macdonald
Date: May t1th 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 will 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 falrly short holes and Oliver advises core would be suitable
for swelling tests for coking possibilities.

C. H. Macdonald
PROJECT MANAGER



Department Ministére
of Northern Affairs du Nord canadien et

CANADA and National Resources Resource Development des Ressources nationales Direction du développement
Branch des ressources

Box 2703,
Whitehorse, Yukon,
- May 12, 1966.

our file/ notre dossier

your file/ votre dossier

Chiefy Fuels and Mining Practice Division,
562 Booth Street,

Ottawa 1, Ontario

May 64 1966

Dear Mr. Ignatief?f:

I wish to thank you and Dr. Montgomery for the information supplied
in the telex and your recent letter.

I am sorry there iz some confusion over the coal deposits in which
the Anvil Mining is interested and I will try to explain.

The company has retained a comsulting firm in Whitehorse to pilck
out areas which may contain coal with coking properties. As you
khow work done in the early 1900's indicates there may be coking
coal occurring in the seams of the old Tantalus Mine south of the
river and at the Five Finger Mine down stream from Carmacks. A
Geologlcal investigation 1s now being carried out In these areas,
in the Big Salmon area, and other potentlal areas containing the
Tantalus formation. This investigation will determine targets for
a future drilling progran.

In the meantime Anvil are making arrangements with the management
of the Yukon Coal Co. to take additional samples from the present
Tantalus Butte Mine. Anvil 1s also consldering drilling a diamond
drill hole in the foothall and hanging wall of this seam.

As discussed by your officers while I was in Ottawa, samples will
be taken from the top part of the seam, middle part of the seam
and bottom of the Seam. Esch sample will consist of 1200 lbs. to
allow coking tests on the natural coal on a washed Sample, Or
whatever procedure you may want to follow. I understand that
various techniques can be used to improve the coking qualitiles of
some coals. Perhaps you may advise if any new techniques may be
used after testing the samples.

tco-;cacco'ontoooco..ntﬁe‘ntmn.d



Department Ministére
of Northern Affairs du Nord canadien et

CANADA and National Resources Resource Development des Ressources nationales Direction du développement
Branch , des ressources

our file/ notre dossier

your file/ votre dossier

In further discussions with Anvil, it was decided that they
would establish direct communicat ion with your division in
the future, but I would appreciate being kept in the pleture
glcopias of the results of any testing so as to complete my
es. :

I wish to thank you for your interest in this mattier

trust that this letter makes the program for explarag icn for
coking coals a little more clear.

Yours truly,
(Ao
A.D. Oliver.
ADO/ jw
ect C. MaeDonald,
Anvil Kining ﬂ@t;

Box 2470,
Whitekma, Yukon



VANCOUVER-f WHITEHORSE
HE 4-1197/ 667-4113

A ARCHER & CATHRO

CONSULTING GEOLOGICAL ENGINEERS

P.O. Box 1031
WHITEHORSE

May 17, 1966
Mr. C, H. MacDonald,
Project Manager,
Anvil M¥Mining Corp. Ltd.,
Whitehorse.
Dear Sir:

Re: Channel Sampling- Tantalus Butte lMine

On May 17, 1966, Mr. A.D, Oliver and I visited the
Tantalus Butte Mine of the Yukon Coal Co, Ltd. A bulk
channel sample was cut across the face of the Main Entry
which had been freshly exposed the previous day.

The seam at that point has a true thickness of
slightly over twelve feet and dips 58 degrees west., The
seam shows no natural partings and was arbitrarily divided
into three portions for sampling purposes, each four feet
long (see Figure I).

The channel averaged 28 inches wide and 16' deep.
A single sample was cut from each four foot portion and
randomly placed into four plywood boxes. In all,jtwelve
boxes were filled, each measuring 3'x2'x1l' and welv 1ing
between 250 and 300 pounds. The total weight of samp]e
is thus about 3500 pounds, sufficient for both raw and
washed tests, Each sample was comvletely enclosed in
heavy plastic film. “n the outside of each box the
sample number and an arrow pointing upwards are marked
on all four sides and the word "top" on the 1lid, all
in black paint. .

The location of the tweélve samples is as follows:

Hanging Wall

04 feet samples 1 to 4 inclusive
L-8 feet " 5 to 8 "
8-12 feet " 9 to 12 "
Footwall _—
g 4
The samples will arrive in Whitehorse ﬁb&”7 /7

via Al ge Flav . . Before furtherance each



2.
box should be securely strapped and clearly merked in
such a way that the top will always be kept up since
the lids are not very secure.

The samling was greatly assisted by the complete
cooperation of Iir., Martin Aschacker, Mine lfanager.

Yours truly,
ARCHER & CATHRO

Alate

R.J. Cathro

c.c, A.D., Oliver



Face of Main Entry

LOCATION OF CHANNEL SAMPLE

TANTALUS BUTTE MINE
CARMACKS , YUKON

"ARCHER & CATHRO

Cange towg Ceolomcal Fog neers

DATE 7 Moy 1966 |
DRAWN o ]
— : DWG. No. .
SUAL tmch =5 feet }
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ARCHER & CATHRO

CONSULTING GEOLOGICAL ENGINEERS

WHITEHORSE
€6687-4113

VANCOUVER
HE 4-1197

P.O. Box 105t
WHITEHORSE

May 18, 1966

Mr. William Goodwin,
Manager,

Coleman Collieries Lid.,
Coleman, Alberta.

Dear Sir:

On behalf of a client, we are investicating the coking
coal potential of the Carmacks area, Yukon., Hr. fMartin
Aschacker, Manager of the Tantalus Butte lMine of the Yukon
Coal Co. Ltd., has mentioned to me thst your coupany has
had experience in the use of percussicn drilling and sludge
collection in tracing coal seams on suriace.

We would appreciate it very much if you would have
a member of your exploration staff drop us a note outlining
the techniques used. IMr. Aschacker mentioned the names
of Mr, Diskin, Project kngineer, and !ir. Johnson, Geologist.
We are particularily interested ine

a, Whether a percussion or diamond drill sludce sample
can be used as 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, :

¢, 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 coking and non-coking coal can ever be
distinguished visually.

f. the variation which can be expected within a single

: sean, along strike and across the seam between
coking and nonecoking coal,

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

QQ.QZO

.y
VY st
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Any experience along these lines which you feel you
can pass on to us will be an invaluable help,

Yours very truly,

ARCHER & CATHRO

R.J. Cathro
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TELEX 036-4942

(}(?/AL,J + ()4
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T EASE ADDRESS ALL CORRESPONDENCE TO THE COMP,

CoLEMAN CoLLiERrIEs LIMITED
May 24, 1966.

GENERAL OFFICES AND MINES

COLEMAN,

ALBERTA

Mr. BR. J. Cathro,
Archer & Cathro,

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.

(a) Percussion or diamond drill sludge can be used to gualitatively
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 vitrain
nor clay ash. .

(c¢) Depth below outcrop to fresh coal depends on structure,
terraine, and rank of coal. It may be 30 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 the 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% volatile can be coked under any
circumstances.

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

cover, rank and terraine are involved. Q&rqz KULJ
gL
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COLEMAN COLLIERIES LIMITED

COLEMAN,

ALBERTA

Sheel No. 2 pate May 24/66

Continuation of Letter To R ,J ,Cathro

JSD: ck

(g) Specifications for testing coal are published by the
American Society for Testing Materials (ASTM). This
bulletin prescribes procedures to produce standardized
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

(u/ // L

/. J S. Diskin
/ 3 Kol ¥ K]
/- Superintendent of Mines

S



May 19th 1966

Nr. A, Ignatieff, Chief,

Fuels and Mining Practice Division,
Department of Mines and Natural Resources,
562 Booth Street,

OTTAVA 1, ONTARIO,

Dear Bir:

We are today shipping to you by truck transport 12 Dboxes

of ¢oal samples from the Tantalus Butte mine of Carmacks

Coal Company. These samples are from: upper (samples 1-4),
middle (samples 5-8), lower (samples 9-12) portions of the main
coal seam.

These samples have been taken in accordancge with your corres-
pondenge with Mr. A. D. Oliver., You will realize that our
prime concern is to acquire some up-to~date accurate estimates
of the coking properties of the coal in this seam, and in
particular if part of the seam only may have coking properties.

Yours truly,

C. Hs Macdonald
PROJECT MANAGER

c.¢. Robert Collins III
A. D . 01 iver
Ro D. Cathro



Department of Mines and Technical Surveys
Ministere des Mines et des Relevés techniques | s vumse

1 Ne 4 rappeler

CANADA

Fuels and Mipipg Practice
Division

562 pooth gtreet
. ottawa 1, Ontario
June 3, 1966

Mr. C. H. Macdonald

Project Manager

Anvil Mining Corporation Limited
P. 0. Box 2470

103 polaris Block

Jhitehorse, vukon Territory

Dear Mr., Macdonald.

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

We will carry out a number of tests to determine coking
properties and, 1if these are satisfactory, we will proceed with
the scaled up tests for producing coke to evaluate its quality.

vyours very Ttruly,

A. Ignatierf, Chilerl
Fuels and Mining Practice Div,

ATssr

CC Mr, 7. Do Oliver
Mr. R. D. cathro +~

RECEIVED JUW 5 1966



Department Ministére

of Northern Affairs du Nord canadien et
and National Resources des Ressources nationales
~ J,.‘{ /,« !
;“6 -
N .
/i 7"{/ Jk/
WA \/ R {L :
s/) )/ v'i‘ ’
' /a' G.H. MacDonald, Esq. Ottawa 4, June 20, 1966,
¢ 3 3 ’
p ‘Project Manager, .

4‘,2%{5 Anvil Mi n‘]'ng Corporation Limited, our il notre dossier ; v E
/ P.0. Box 21}70, your file / votre dossier ; D

103 Polaris Block, y
_Whitehorss, Y.T. E 'JUN2 3 1966
,M_l HITEHORSE

Dear Colin,

== I am enclosing an article out of the "Colliery Guardian", which
concerns a method by which friable coal cores are saved intact by
using a plastic sheath inside the core barrel,

Mr, Ignatieff, Chief of the Fuels and Mining Practice Division, recommends
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 coals,

Mr. Ignatieff alsospoke 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
barrel, '

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 know 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 mmch,

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

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

Yours sincerely,

(DO

Encl. A.D. Oliver,
Mining Inspector
E S T wicsh B LomiT  se HIE Lo 58 AELS LEE

S oy I PN



Ben1 1 IFRY GUARDIAN
pvember 26, 1959

Core Handling in
Exploratory Drilling

A New Method by Turiff Construction
Corporation Ltd.

During recent years Turrift Construction Corporation
td., of Warwick, have extended their activities into
drilling field, specialising in  proving mineral
posits covering a wide range of drilling in many kinds
§ hard, medium, soft and friable formations using the
most modern drilling techniques. They have particu-
ly specialised in air flush dritling, which, during the

st few vyears, has Dbecome increasingly  popular
throughout the whole of the drilling industry. Originally
ssed for small diameter holes in quarry work, it has
" aow been used even for deep holes in oilfields.

For the comparatively small, Le.up to 2,000 ft. rig, it
has a large number of advantages, mainly:

(i) A vastly increased rate of penetration.
(i) A greatincrease in it hife.
(iii) Vreedom from the necessity of sapplying drilling
fluid.
(iv) The avoidance of washing away when coring
sotuble material.

Apart from high core recovery obtained by standard
E modern drilling machines and  cquipment, Turrift
f  Construction Corporation have invented, patented and
developed a method whereby cores are taken dircetly
b into a transparent sheath and renioved h s contaney
£ from the core barrel, thus ensuring that the core s
. prescrved in its original state. This is especially useful
10 soft and friuble formations. Sheaths are expendable
easily cut and resealed. The advantage of this method
is obvious. Devetoped originalty from using double tulx
core barrels with 3 in. and 4 in. cores in coal formations,
it is possible and usual to measare strata thicknesses
toa ] in. in the most friable formations. 1 he core sheath
g is tough and absolutely untearable so that cores can be
b, handled or transported without damage.
: The difficulty of transferring friable cores fronu core
barrel to box without damage and as near as possible
in their original state, has been a problem to all drillers
. and geologists {or many years.
p: The company's own interest developed whilst
B working for the Opencast Executive of the Nationai
Coal Board, where thickness of seams can aften make
the difference between a workable and an uneconomic
site. Although apart from that, there was a natural
annoyance at their inabihty to produce, in the box, the
perfect cores which they knew were in the core barrel.
Experiments started some two and a half years ago,
and many different approaches were made, some with a
little success, but mostiv resulting in failure, before a
sheath of plastic materiul wis found to be the solution.
: Amongst the many ideas « onsidered, tried and rejected
were the injection of petrifving liguid, split ianer
barrels and a large and assorted sariety of receivers.
The first experiments with plastic sheaths were not
guccessful, but about this time a polvester fitm became
available, manufactured by 1.C 1., and marketed under
E  the trade name of Mehnex. Tough, resilient and
£~ absolutely untcarable even in one thou. gauge,
this seeined to ofter possibilities.
was to secure it within the inner barrel in such a way
that it would br yecure during coring but easily
* removable when required, and this proved the most
difficult problem of all. bventually, a simple collar

The next problem

493

and clip were cvolved, and used with three thou. or
four thou. gauge plastic proved, at first, most
satisfactory, cores taken 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. Although
untearable, Melinex can be pierced fairly easily, and
once pierced will rip without ditficulty, and as soon as
attempts were made to apply this method to cores of
abrasive strata, c.g. sandstone, it was found that small
particles of core janimed between the barrel and the core
itself, ripped the sheath and destroyed it.

Melinex not being available in a thicker gauge, a
number of alternatives were tried, but then through
1.C.I a sample of a similar polyester film, mianu-
factured by du Pont and marketed under the trade
name of Mylar, was obtained.

A trial sample of this material of 10 thou. gauge
was immediately  flown in from  Ameriea, proved
100 per cent. suceessful, and regular supplies are now
being obtained.  Unfortunately, Mylar is only manu-
factured in its fully transparent form up to 7-5 thou,
in thickness: above that one side is translucent, and
Adthongh this is not of vital importance, supplies of the

CORE AFTER SPLITTING OPEN

CORE AS REMOVED OF PLASTIC SHEEY

FROM CORE BARREL
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Fig. | (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 gauge have been obtained, and, if it proves
successful, it could be that the 10 thow thickness will
no longer be required.

As a provisional patent applic ation was onlv granted
in August, only one commercial application has been
made. This was a series of seven scams taken from the
coal measures in the Ashby arca, through Mr. K. Spink
of the Opencast Exccutive on behalf of Mr. AL Dawe, of
the Coal Survey Laboratory, Nottingham. This proved
a complete success, the quality of core recovered from
seams which are notoriously difficult being far higher
than had been achieved by any other means.

During its development, this technique has passed
through a number of changes. Originally plastic tubes
were made up and inserted into the barrels, but these
raised certain problems, particularly transportation
and irregularities of tubing, and today, in many cases,
the plastic is merely rolled into a tube, placed in the
inner barrel and left to form its own diameter, being
wrapped at 6 in. intervals with Cellotape or similar
material during extraction.

The advantages of this method are obvious. Apart
from preserving cores in their original order and
condition in the core box, they can be preserved
indefinitely by making good the sheath with adhesive
tape after it has been slit open for examination. Packed
in this manner cores can be shipped 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 cquipment are 16 modern rotary truck
mounted machines cquipped for air, mud or water
flush. A point of interest is that they drilled 664,538 ft.
of open hole and took 27,785 {t. of core during the 12
months ending July 31 last.

Two drills were used at a recent demonstration of the
above technique.

The Reich Model 600 rotary drill is manufactured by
the Reichdrill Manufacturing Co. Ltd., of Wishaw,
Lanarkshire. The rig is essentially a blast hole drill
using a power arm instead of a derrick. Tt is mounted
on a Scammell “ Constructor ™' 6 6 chassis with a
Rolls Royce C.6 (132 h.p.) diesel engine driving,
through a transfer box, a compressor, a main hydraulic
pump, and certain minor hydraulic pumps for sub-
sidiary operations. This drill is rated at GO0 ft. with
3} in. drill pipe, although capable of greater depths
under good conditions.

Designed originally as a blast hole drill or as an
exploratory drill to work in arcas where water was

COLLIERY GUARDIAN

November 26, 1959

unobtainable or too expensive, this rig is particularlys

efficient in this type of work where for example, the:
heavy hydraulic jacks fitted at front and rear and the *

fact that the rig is self-propelied®on a six-wheel drive -

chassis with a powerful winch at the front, make it
extremely quick in movement and setting up.

The Bovies B.B.S. 20 A/W. rig is basically a standard
3.B.S 20, e, a conventional rotary ng rated to
1,500 with N " equipment, 1,000 with “H" and
18 with “ A and B, N7 equipment is in use.
The drll s powered by a Perkins 7.6 diesel engine and
i~ mounted on a Douglas 6 2 6 chassis powered with
anotbher Perkins 1.6 diesel engine.

R

In order to cope with situations where air flush is not 2

suitable o Bros.
GO0 gl
drill and cab. By a system of valves, the driller cas
select witer or air as the case may require. The pump
i~ 4 single-stage piston capable of 1,200 gal. per hour a

Boyles circulation pump and- &

up te 300 psi, and is independently driven by a
Faster | D2 diesel engine.

The ook bits generally used are Hughes rolles
bearing i one, since although there are some forma-
tiens an which these are not suitable, they hawve
ecneradly been found the most efficient for the coal
meesures. b drift or unconsolidated formations, of

course, some form of drag bit 1s used.
Three types of core barrels are in use, for the 4 in. core

crther o Bovles Bros. Tyvpe 550 or the original barrels

Reich  drills, manufactured
Barrels used with the B.B.S.

supplied  with  the
Spraque and Henwood.

s

Fig. 3.-—The Boyles B.B.S. 20 A/W drilling rig used at
recent demonstration

water tank are fitted on the chassis betwoen .3
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hich give a 3 in. core, are also by Boyles Bros. and are
ecially designed for air flush being known as their
ype 412.

E- “The design of a suitable diamond bit to work with
se barrels took a long time and cost a considerable
mount of money, being principally trial and error.
After three ycars’ expericnce two basic types which
ppear most suitable have been found, and these arc
panufactured by Messrs. Van Moppes Ltd. and

495

Messrs. Triefus Industries Ltd., both of whom have
spent a lot of time studying the requirements and
trying to meet them. In addition to the diamonds a
Hedgehog type of tungsten carbide insert coring bit,
origir€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 they will cut a core where a
diamond balls up.

Ventilating Fan Protection

The Accurate Recording I[nstrument Co., \Windsor
Mvenue, Merton, London, S.W.19, have developed a
Bystem of ventilating fan protection applicable to coal
ining, and is designed to prevent Lreakdowns in the
event of bearings overheating, loss of wir i the pit due
low fan specds or falls in the workings. In addition
device has been developed which will cause an alarm
0 sound should a vee rope (in cases where these are
Msed) either start to wear or break.
© Oil temperature and pressure protection is sapplied
Bwwvhere gearboxes are used to transmit the drive trom
Bithe prime mover. The Pressurestat will cause the alarm
rcuit to function in the event of low pressure in the
arbox lubrication system. The principle of the
mperature measurement of the bearings s ther well-
mown liquid expansion system as applied to the now
ous indicating thermostat. A rise in temperature at
bearing measuring point (normally in the otl reservoir)
uses 4 bellows to operate a micro-switch (capable of
40 amp. at 250 volts), which in turn closes o visual lamp
nd audible atavm circait, thereby drawing attention to
any attendant that the particalar bearing has reached a
emperature likely to cause a breakdown of that
pearing. The audible alarm may be silenced, but o
hing lamp is immediately switched on showing that
arm conditions exist. This lamp and that associated
frith the bearing will remain abight until action has
en taken to restore conditions to nearmal. The preset
eint at which the alarms come into - nenit is infinitely
ariable over the whole of the mstriment scale range,
means of a special key and is normally set some
deg. F. to 10 deg. I ubove the normal working
mperature of the bearing [, however, the tempera-
e of the bearing should -.tinue to rise, a second
itch is operated which 1 rurn will cut the mains
ply to the fan motor, tl:is stopping the fan and
oiding further damage
The instrument is fitted a third micro-switch

witt

ich is operated in the - -t of the instrument
oming unscrviceable throaun any known cause,
reby providing a '* fail to ~ar 7 system. The whole

the thermometrv is of the ' -
d is not affected by chanw -
long lengths of capillary vud instrument head.

- The draught gauge reo rder measuring the air
fligessure in the pit is fitted with high and low contacts
rich are variable and normaily set at some point lower
d higher than the noinial should a variable condi-
Pon occur, one of these contacts will cause a visual and
pdible alarm to be made as in the case of the bearing

mperature.

. The whole of the v:~uii and audible alarms may be
smitted to a smal’  mote supereisory panel up to a

v compensated ' type
of ambient temperature

The alarm equipment recording panel

snsiderable distance, together with precise readings on
G in. indicator of the water gauge suction conditions.
ais means that the more important functions of the
stem may be located at a remote point and can be
ader the supervision of persons doing another job.
e fan belt alarm operates into the common visual
wd audible alarm circuit and is designed to bring to the
notice of the persons responsible the fact that a belt is

hout to break or has broken.
The equipment is housed in attractive sheet stcel
nels for floor mounting, and is self-contained,
~tustrated. The attractive feature to mining engineers
that the important measuring instruments are
~chanical, and du not depend on mains electrical
pply for correct operation, are very sensitive to small
nanges of temperature and are of very robust

snstruction.

E
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" Fuels and Mining Practice Division

562 Booth Street,
Ottawa 1, Ontario,
July 8, 1966.

Mr. C.H. MacDonald,

Project Manager,

Anvil Mining Corporation Limited,
P.0O. Box 2470,

103 Polaris Block,

WHITEHORSE, Yukon Territory.

Dear Mr. MacDonald:

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 nonwcoking.
Cleaning the coal to reduce the ash eontent 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.

Yours very truly,

—

e

“A. Ignatieff, Chief,
JCB:PH Fuels and Mining Practice Div.
c.c. A.D. Oliver
R.D. Cathro

RecEivE])
L1 3 1966
WHITEHORSE



Twelve samples coal submitted by Anvil Mining Corporation

Dry
Laboratory : Fixed Carbon

No. Identification Ash Volatile by Diff-, FSI
2658-66 Box No. 1 -« H.W. 16,06 34,21 49,73 1
2659-66 Box No. 2 - H.W. 14.29 34.99 50. 72 1
2660-66 Box No. 3 - H. W 12.85 35,24 51.93 1
2661 - 66 Box No. 4 - H. W 12,28 35.34 52.38 1
2662-66 Box No. 5 « M. W 11.41 37.54 51.05 1
2663-66 Box No. 6 « M. W. 15,35 34.80 49,85 1
266466 Box No. 7 -« M. W 11.83 35.54 52.63 1
2665-66 Box No. 8 - M. W 14.92- 35.12 49.96 1
2666-66 ~ Box No. 9 - F. W 14.56 31.56 53.88 1/2
266766  Box No. 10~F.W. 18.47 31.72 49.81 1/2
2668466 Box No. l11-F.W. 20.93 30.14 48.93 1
2669-66 Box No. 12-F. W. 21.70 31.21 47.09 1
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VANCOUVER
t
434.1197

WHITEHORSE
667-4113

ARCHER, CATHRO & ASS0OCIATES LTD.

CONSULTING GEOLOGICAL ENGINEERS

P.O. Box 1031
WHITEHORSE

August 30, 1966 RE C E IVE D

Mr. A, Ignatieff, Chief,

Fuels é& iining Fractice Division, SEP1 1089
Dept., of iilnes & Technical Surveys, l
562 oot St. WHITEHORSE

Ottawa 1, Onterio.
Dear Sir:

We are shipping to you today by truck two boxes of coal
samples from the Carmacks district. These samples are {rom 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 was done under our supervision
on behalf of Anvil Mining Corn,

The new seams dips 60° east and appears to be about thirty
feet wide in the trenches. This width may in effect represent
two or three seams segprated by narrow (Le"-18") bands of rock.
The samples are quite fresnh and were obtained at a depth of about
fifteen feet.

OQur prime interest is still in coking coal and you will
recall that the only good coke ever reported from the Carmacks
area was from a sample taken in 1908 from the Tantalus Iine
lower seam and tested at the Otto Hoffman ovens of the Domine
ion Iron and Steel Co. Ltd,, Sydney, Nova Scotia. The total

wldth from the top of the upper seam to the bottom of the lower

oo.c\zu
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geam, including four and seven foot rock separations, was
28 feet. It is possible thét the newly trenched seams are
the Tantalus Mine seams, with less rock separation between
the sezms, although we were 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 recuire
a [resher sampls from greater depth it will be necessarv to
diamond drili or sink a prospect shaft which will naturally

involve a substantial expenditure.

Yours truly,

ARCHER, CATHRO & ASSOCIATES LTD.

(C

R.d. Cathro
cc., C.H. MacDonald =
A.D. Oliver

RJC:ps
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562 Booth Street
Ottawa 1, Ontario
September 28, 1966

Mr. R, J. Cathro

Archer, Cathro & Assoclates Ltd.
P. 0. Box 1051

Whitehorse, Yukon

Dear Mr, Cathro:

We are enclosing a copy of the report of analysis
of samples #1 and #2 from the bulldozer trenching for the
Anvil Mining Corporation., This refers to the coal samples
described in your letter of August 30, 1966,

The analytical reports show that neither of these
gamples of coal will agglomerate to form coke. A qualitagive
petrographic examination was made of both gamples to determine
if oxidatlion by surface water might be the cause of the absence
of coking qualities. I Bo, one would be encouraged to drill
deeper to obtaln coking coal. Unfortunately, the petrographic
indlecatione are not encouraging as both samples of esal contain
a large proportion of infusible material that is associated with
the cparacter of the coal substance and cannot be asoribed to
oxidation though there 18 alsc an indication of a smell amount
of oxlidation,

In the light of these resultas, we do not think that
your clients should be put %0 further expense in obtaining coal
from the same trenches for & technlsal scale coke oven test.
While the analytieal results do not jJustify the hope that at
depth Smproved coking properties are to be expected, your
¢clients may wish to satisfy themselves on the coking properties
of the seam at another and deeper location on strike by drill-
ing a hole before considering any other forsm of exploration.

- ~"“‘”*~~*‘3th mmd



September 28, 1966

2 -- Mr, R. J. Cathro

e will be pleased to co-operate with our snalytical
contribution to the fullest possible extent,

Yours very truly,

A. Ignatieff, chief
Fuels and Mining Practice
Division

Algy ,
ce Mr, . H, Machonald V'
Anvil Mining Corp.
¥hitehorse, Yukon

Mr. A. D. Oliver, Resident Mining Inspector
Dept. of lorthern Affaire & Hational Resources
Whitehorege, Yukon Territory



Quote File . .3.0.3.9.'.6.6. cececnnnane

MINES BRANCH

Fuels and Mining
Practice Division.

FUEL RESEARCH LABORATORIES

DEPARTMENT OTTAWA, September 22, 1966
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.

— —

—

— m—

Date Received. . . « « ¢ . « ¢« ¢ +» . « September 19, 1966

Sample Mark . . ¢ ¢« ¢ =« ¢+ o o ¢ o o & 1
Moisture Condition . . « . . « « & . & As Rec'd Dry As Rec'd Dry
Proximate Analysis

MOiSture. ° o o . . . L] ° [ ] ] L] . L) . 7“ 1304 0'0

Ash-. e o o @ ® © ©0 0 s« o+ s+ o @ © o 70 12.8 14.8

Volatile Matter . « « = « « v o s o« + % 22.5 26.0

Fixed Carbon (By Difference). . . . % 51,3 59.2

Ultimate Analysis

Carbon . « ¢« s s v+ ¢ e s 0o+ 0+ P
Hydrogen . . . . ¢ ¢ ¢ v v v v v o o %
Sulphur . « « ¢ ¢ ¢« « « + s « o . .« . B
Nitrogen . . + . « ¢ v e o0 o ... %
ASh 4 4 v ¢ v ¢ v e o s 00606006+ %
Oxygen (By Difference)s o o « o « . %

Calorific Value. « « « .Btu/lb. Gross

Fusibility of Ash
Initial Deformation Temperature. . °F
Softening Temperature, Spherical . *F
Softening Temperature,
Hemispherical. . . . . . . . °F
Fluid Temperature. . « « « « o » o« “F

Grindability Index, Hardgrove .. . . . .

Screen Analysis
Screen Size

Swelling Index: 0 Non Agglomerate %

Remarks:
f'?

-7
W.J~Montgomery, Head, A Ignatieff, Chief,

(9% / / . PP i 3 io:
s°1i‘%;EP%%&{%?{%P?@FQH} Fuels and‘/Mini‘ggPracuce Divisio:

Reported by:

Distribution:
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MINES BRANCH

Fuels and Mining
Practice Division.

FUEL RESEARCH LABORATORIES

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 Chiei,
"uels and Mining Practice Division. Sample designated as Anvil Mining Co., delivered to
3ulldozer Trenching.

pepso — amcamssepunsemimitriarar
—— — — ——

]

Date Received. e © 6 & © s @ ® o oo o o September 19, 1966
Sample Mark . ¢« ¢ ¢« ¢« ¢ ¢ ¢ o o o o o 2
Moisture Condition « « o« » « « o o . & As Rec'd Dry As Rec'd  Dry
Proximate Analysis
Moisture, « « o« « « ¢ ¢« o o o o« s+ % 13.7 0.0
Ash [ ] L] °* . . L] ° L] L] L] . - L] L] L] L] L] 79 24' 1 28’ 0
Volatile Matter .« « « « « « « o o o o o 21.5 24.9
Fixed Carbon (By Difference). . . . % 40.7 47.1
Ultimate Analysis
Carbol ¢ + « ¢« e ¢« « 0o 6 06 e - 004+ P
Hydrogen . . . . « ¢ ¢ v v v o« e o %
Sulphur . ¢« « ¢ o o » « « « . )
Nitrogen . . . . .+ 2o 0600 e-0+0 %
ASh ® & e © o ° e e . *s e o e o o . . 70
Oxygen (By Difference). + ¢« « o « . %
Calorific Value. . . . . .Btu/lb. Gross
Fusibility of Ash
Initial Deformation Temperature. . °F
Softening Temperature, Spherical . *F
Softening Temperature,
Hemispherical. . . . . . +. . °F
Fluid Temperature. . « « « « ¢« » « °F
Grindability Index, Hardgrove .. . . . .
Screen Analysis
Screen Size
%
Swelling Index: 0 Non Agglomerate %
%
%
%
%
Remarks:
Reported by: Vo~ ~ ;»_, Wg/— .
W 3, Mostgoniery; Head, & et e,

Soliﬂ' Focls Ipé,boratbry- ' Fuels and Mining Practice Divisio:
Distribution: T

PRIt N L




VANCOUVER R ~— WHITEHORSE
434-1197 667-4113

A BHER, CATHRO & ASS0OCIATES LTD.

CONSULTING GEOLOGICAL ENGINEERS

~ / P.O. Box 1051
W WHITEHORSE

October 3, 1966

Mr. A, Ignatieff, Chief,

Puels & Mining Practice Division,

Dept., of Mines and Technical Surveys,

562 Booth St.,

Ottawa 1, Ontario,

Dear Sir: ,

Thank you for your report of September 28 on analysis of coal
samples from the vicinity of the old Tantalus Mine., The results are
disappointing from a coke standpoint although they do substantially
jinercase the regserves of thermal coal in this area., Mr, Oliver has
suggested that you might be able to determine by spore identification
whether this seam is the same as that presently worked at the Tante
alus Butte Mine, Your comments would be appreciated, If you do not
atill have some of the Tantalus Butte Mine sample on hand I could
arrange to send you some more, Without diamond 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 poinds of coal from
a seam near Ross River. This is a new discovery uncovered during
road construction and lies in a conglomerate~shale~sandstone sequence
dated by the G.5.0., 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 is of interest as a possible coke
source and, because of its nearness to the Anvil-Vangorda mining
district, as a source of thermal coal as well, The sample is quite
weathered and bulldezing will be required to obtain better samples,

Q’Qizo



2
The ownerclaims that the followins analysis was obtained, although
no detsils are available on the analyst:
Moisture 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.

Yours truly,

ARCHER, CATHRO & AS3SOCIATES LTD,

Al
«Js Gathro ‘

cc. C. MacDonald « | 64/g,vﬁ¢,~&;
A. Oliver a

RJC:ps
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koev\’( Fuels and Min‘ing Fractice

562 Booth Street
ottawa 1, untario
Getober 1lb, 19u£

Archer, Cathro & Agsoclates Ltd,
P. Vo Box 1051
Whitehorse, Yukon Territories

Dear Mr, Cathros

«+1th reference tc your letter of (ctober 3rd, we
enclose a report on the ﬁesa River samyla ol c¢oal which
shows that this i3 a reagonable gtes 2l, but not a coking
cosl »

An average calorifiec value of the Carmacks coal 1ig
11,440 Btu/1b. Gross {as received) and 11,920 Btu/1lb, Gross

(ary).
Yours very truly,
A, IgnatdfIf, Chiefl
Eu@la and ¥Minlng Practice
. Division
,Alier
VAN -1+ H!'. ¢c. H, ﬁacﬁomld, Anvil Miniﬂg CGI“?. Ltd.
Mr. A. D, Oliver, Dept, of Northern Affairs & =
National Resources W\ E@
Reee
., G_‘r?’/k *w‘t
y 0 DE



Quote File 3136“’6...

«INES BRANCH

Fuels and Mining
Practice Division,

FUEL RESEARCH LABORATORIES

CANADA
DEPARTMENT OTTAWA, .Getoher 17,1966,
| OF
C y MINES AND TECHNICAL SURVEYS

REPORT OF ANALYSIS

famiple of coal subroitted by Archer Cathrs and Associates, Vhitehorse, Y T, as per
advice addressed to Chief, ¥uels and Mining Practice Tivision dated Cetober 3, 1966,
S“amuple designated as seam near Ross River.

——— —

I

o e
an — ——

Date Received. © © ® © o s @ ® o s o =« Qct(‘}her 31. 1966
Sample Mark « « v o o v v o s o« o o & Ross River - Tantalus Butte (Carmaeks)
Moisture Condition . . . . . « ¢« . . As Rec'd Dry As Rec'd Dry
Proximate Analysis
MOIStUTE: o v o ¢ + v v o s o e o o+ Po 5.2 6.0 4.0 0.0
Ash . . v i it c 6t s e e v v eeee D I 3.8 13.5 14.1
Volatile Matter . . « . . . c oo % 20,8 22.0 31.7 33.0
Fixed Carbon (By Difference) e oo % 6.4 TA. 2 50.8 52.9
Ultimate Analysis
Carbom « « ¢ o ¢« v s e v o s oo o 7.2 81.4 68. 2 71.0
Hydrogen . . . . v « ¢« v v v e « o o % 3.7 3,9 4.4 4. &
Sulphur . ¢ ¢« ¢ ¢ ¢ ¢ v v o . . . e e % 0.2 0.2 .9 0.9
Nitrogen . . « « « + e e s 6 0 -4+ % 1.0 1.1 C.4 0.4
Ash ¢ ¢ v ¢ v vt o v v e 0o eee. % 3.6 3.8 13.5 14.1
Oxygen (By Difference). . 9.1 a6 8.6 9.0
Calorific Value. . . . . .Btu/lb. Gross 12,920 13,630 11,440 11,920

Fusibility of Ash
Initial Deformation Temperature. . °F
Softening Temperature, Spherical . *F
Softening Temperature,
Hemispherical. . . . . . . . °F
Fluid Temperature. . « « « « ¢« « « °F

Grindability Index, Hardgrove .. . . . .

Screen Analysis
Screen Size

Twelling Index 0 %

Remarks:

Reported by:

. Fuels and Mming Pract1ce Divisio
o 3 b 1 -
Distribution: Solid Fuels Laboratory.
Archer, Cathro and Asscclates Ltd.,
2.0, Box 1081,

whitehorse, ¥.7T.



w4
#

P eubog
b w3 5 R

MINES BRANCH FULL RESEARCH LABRCRATORIES

Fuels and Mining

Practice Division. CANADA

DEPARTMENT OTTAWA, October 17, 1966
OF
MINES AND TECHNICAL SURVEYS

REPORT OF ANALYSIS
Sample of coal submitted by Archer Cathro and Associates, Whitehorse, Y.T. as per
advice addressed to Chief, Fuels and Mining Praectice Division dated October 3, 1966.
Sample designated as seam near Ross River.

. o peonanna e

e e T

Date Received, . . ¢ ¢ = « o ¢ + &+ « & October 11, 1966

Sample Mark . . v v o = + o o « « & Ross River =~ Tantalus Butte (Carmaé€ks)

5

Moisture Condition . . . . . « &+ « . & As Rec'd Dry As Rec'd Dry

Proximate Analysis

MOiStUTE, o « v v « v v v oo o v v . % 5.2 0.0 4.0 0.0
Ash . . . . . i it o et ciciac 3.6 3.8 13.5 14.1
Velatile Matter . . . . . . . . A A 20.8 22.0 31.7 33,0
Fixed Carbon (By Dxfference) .o % 70.4 74.2 50.8 52.9
Ultimate Analyais
Carbom ¢ « ¢« o « + « o s 0o « 0o P 77.2 81.4 68. 2 71.0
Hydrogen . . « . ¢« « ¢« = v v o .« s % 3.7 3.9 4.4 4.6
Sulphur . . ¢« ¢« o s « « « 4 o o o o« % 0.2 0.2 0.9 0.9
Nitrogen . . . . . + o c o062+ % 1.0 1.1 0.4 0.4
Ash ., . .. ... R 3.6 3.8 13.5 14.1
Oxygen (By Difference). e e 0. . P 9.1 9.6 8.6 9.0
Calorific Value. . . . . .Btuflb. Grosgs 12,920 13,630 11, 440 11,920
Fusibility of Ash T ‘ | ‘ '

Initial Deformation Temperature. . °F

Softening Temperature, Spherical . *¥

Softening Temperature,
Hemispherical. . . . . .. ., ¥

o T

Fluid Temperature. . » . « « = » o "%
Grindability Index, Hardgrove .. .

Screen Analysis
Screen Size

Bwelling Index ©

Remaves:

.:5“3,:1 vie 5. 5";
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Mr. Eugene S. Allen

Manager of Technical Services
Anvil Mining Corporation, Ltd.

523 West 6th Street

Los Angeles, California 90014

Re: HRI Project No. 160

Dear Mr. Allen;

4601 INDIANA STREET
GOLDEN, COLORADO « 80401
TELEPHONE 279-4549

October 20, 1967

o0 \|

RETURNTO

REPLY P
D

A
0CT 2 31967

sttt

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.

Pb
Zn
Cu
Ag
- Au
Fe
As
Sb
Bi
Cd

350 ppm

800 ppm

400 ppm

ND (<1 ppm)
ND (<5 ppm)
4.20%

ND (<1 ppm)
ND (<10 ppm)
ND (<5 ppm)
ND (<1 ppm)

ND = Not Detected

DLB:br

Ge
In
Mn
Hg
Si
Sn
Mg
Ca
Al

Very trul

Following are the analytical assays of the ash.

ND (<1 ppm)
ND (1 ppm)
0.1%

ND (<1 ppm)
19.40%

600 ppm
3.68%

4.78%

9.16%

yours,

/

) ..

Delmer L. Brown
Geological Engineer

RESEARCH AND DEVELOPMENT FOR THE CHEMICAL AND MINERAL INDUSTRIES
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K’HAZEN RESL .ARCH, INC. E
\\L/

' 4601 INDIANA STREET

GOLDEN, COLORADO « 80401
TELEPHONE 279-4549

November 2, 1967

[LER I G

O e 4
i
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Mr. Eugene S. Allen

Manager of Technical Services S
Anvil Mining Corporation, Ltd. Fﬂf ? -e7
523 West Sixth Street %

ir. S R
Los Angeles, California 90014 ra e

NI
A
i

>

v
b <
(?O
g2

Re: HRI Project No. 160
Dear Mr. Allen:

I have today received from our analytical department additional
assays of the coal sample from the Carmacks Coal Mine, Yukon

Territory.
Cl 0.01% pa
S 0.256% ""»
F 24 ppm
Acid Insoluble 58.28%
Ve truly yours,
J /' /l_r‘ ‘
Delmer L. Brown
Geological Engineer
DILB:jb

RESEARCH AND DEVELOPMENT FOR THE CHEMICAL AND MINERAL INDUSTRIES




March 13,

Mr. A. Ignatieff —
Chief, TFuels & Pining Practice Division
Derartment of Mines, Enerqgy & Resources
557 Boath Street

Cttawa 1, Untarlo

Two small coal samples are being sent
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thase samples.

se samples A.T. 3#1 and T.R. #5 are
imaLLLy 1 mile and 1% miles respectively .
Tantaives Nine ot Carmacks, Yukon. Lt ioc *+!
which a large sanple for ,okﬁnq tescs wao

—
o Lovgew we CLs prose

we would like B.T.U. value, ash, ectc.

Archer, Cathro & Associlates about twe vyeo::

sarple A.T. #1 was collected from 10

percussion dril) cubttings fropm 135-.400 v
Intercection 129-174 with siltstone neartis

i

'1:3

“ample T.R, iz from a surface tren
along tho seam. 'Tne scan dips to the L.
19 fect true thickness for the trenchos ar
a strike lengih of about 3000 feet,

Yours Lo

MOH/ew

Yy

LI A
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T B » i ::M.ines .Branch )
Department of —nergy, Mines and Resources . Direction des mines

Ministére de I'Energie, des Mines et des Ressources I

1
CANADA . . \ No @ rappeler

' Fuels Research Centre

562 Booth Street
Ottawa, Ontario
May 10, 1968

. Mr, M. O. HaIHPtOn
. . Chief Englneer and
- - Chief of Exploration
‘ Anvil Mining Corporatilon Limited
. P.O0.Box 2470 - 103 Polaris Block
“Whitehorse, Yukon Territory

Dear Mr. Hampton:

We have completed the analysis on the two samples
that were referred to in your letter of March 13,

In addition to the analysis requested, we made a
petrographic examination of these two samples to cain z
clearer insight into the reasons for their different
~agglomeration behaviour,

The microscople examination reveals the high ash
content, In addition, it shows that both samplec contain
a very large proportion of coal matter constituents, knoun

as, fusinite, semifusinite, and micrinite. This informat-
ion 1s summarized in the brief table below:

T.R.NOOS A.TONO.?A

Reactives (Vitrinite -
1/3 Semifusinite) 45 Lo
Inerts (Fusinite, Semi-
fusinite & Micrinite)

55 .60,

The sample collected from the surface trench of
T.R. No., 5 shows a very high proportion of semifusinite,
- This constituent will not fuse on heating and, in our view,
~explains why thils coal 1s non-agglomerating.,




- Mr, M. O, Hampton -2~ May 10, 1063

The photomicrograph on sample A.T. No. 1 wag care-
fully picked to show a band of vitrinite., This appecars in
~ the lower portion of the plcture as a smooth structure
-~ almost devold of holes, The presence of this vitrinite,

" no doubt, explains the very slight agglomerating character-
.dstics shown by this coal, o

. We are not certaln of the application you had in
mind for these coals, but inferred from your letter of

_March 13 that you are interested in the possibilities of

"~ this coal from the point of view of coke-making. This

_follows from the interest of Archer Cathro and Associlates
y 1n'having coking tests done.

e . The samples A, T« No, 1 and T,R. No. 5 suggest to us

- %hat sample A.T., No. 1 is definitely superior to sample T.R.
.No. 5 from the point of view of agglomeration, but that

- neither coal sample shows much promlise of making first class

~ metallurgical coke., The rank 1s too low, the mineral matter
18 very high, and the agglomerating characteristics are
- marginal, On the other hand, from the point of view of base
. metal smelting, there may be some possibility of cleaning

- thils coal and blending 1t with a more fluid coal to make
;_something acceptable to the trade.

S We would be prepared to evaluate further samples, but
w_;t would help us 1f we knew the proposed outlet for the coal.

Yours sincerely,

=

>44lﬁiu£

D. S. Montg ery, Head
Fuels Research Centre

DSM-sr
Encl .




A~ .
e File 2813208 s
' CANADA .
Mines B“‘“’" D . . Solid Fuels Laboratory
CPBI' men
Fuels Resenrelu Centre o of
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Energy. Mines and Resonrces Ottawa..... 20 20,
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REPORT OF ANALYSIS

Samnle of coal submitted by Anvil Mining Corporation Ltd. as »er 20vice dated March 1,

= =
- Date Received. . . . . . . .. .. . April 2, 1968 .
Sample Mal‘k. o o a o‘ ® » o o o o ) AT - 1 T

Moisture Condition . . . . . . . . As Rec'd Dry As Rec'd Dry

Proximate Analysis

Moisture. . +« v ¢ ¢ ¢ ¢ ¢ v o . . % ; 0.5 0.0
“Ash. . . . L s d d e s e e e e e T 33,0 33,1
Volatile Matter. « . « . . . . . % 20,9 21.0
Fixed Carbon (By Difference) . . % ’ 4546 45,2 .

{Ultimate Analysis
Carbon. . ¢ &4 4o o o o o o 2 o o o %
Hydrogen. . « « . . « o o o . o . % - -
Sulphur . . . + ¢ ¢« v ¢ 0 o v o - % R ¢ /A B¢ IVA
Nitrogen. . . . . . . . v v o . . %
Ash. & & v 4 v v e e e it e e e B
Oxygen (By. Difference) A

Calorific Value. . . . .Btu/1b Gross 9360 2400

Fusibility of Ash
Initial Deformation Temperature, °F

. Softening Temperature. . . . . . OF
Hemispherical Temperature. . . . °F
. Fluid Temperature., . . . ., . . . °F
Grindability Index, Hardgrove. . . R

\Screen Analysis
: . Screen Size

A
N yA
A
%
%
%

b . : e . L

» MN’\S{? P i ;"”’
: ’4 A - ; ¢_, P 4 u/ /l‘ ;p Al Z«l jéw, //1 //' ) ; ’/( {ira*ri.-"\‘-‘l /‘{»‘f vi{‘U‘ L .
Remarks: 3 G rom ey 4 Pyl ety il o . |
‘ 278 2 Dr. D.S. Montgomery,
’ Head,

;Reported by-
i W.J. Montgomery, Heed,
Solid Fuels lLaboraltor

Fuels Research Centre.

fﬁistributibn:,w_g vil Mining Corporation Ltd.
o o P,0, Box 2470
103 Polaris Block

'ﬁhitehofSQ,?YukonbTerritory
Canada (2)




File oonR302768
CANADA
Mi'“'" Breach Solid Fucls l.aboratory
DcPurtment
Ftelo Rcbseurcl Cen!re o ‘
Ottavwa......... Mai Qe b s e

Ener&y. Mines an(l’Rescmrees

REPORT OF ANALYSIS

-

Sample nﬁnoal_snbmitteibyeAnviLMinmg Corporation Ltd. as ner advicn dited v

ite Recedived. .« « o« « & v o0 . . _April 2, 1968

ample Mark. . s o o o ¢ & o o o & TR No. 5
yisture Condition e e 6 o o o o e | As Rec'd Dry ~ As Rec'd Dry
roximate Analysis :
foisture. . .« . . ¢ ¢ . 0 o . T 122 0.0
Ash, . . & v Ve e e e e e . B 329 35,7
Volatile Matter. o+ . . . + . . . % 230 258
Fixed Carbon (By Difference) . % 3545 38,3
1timate Analysis
Carbon. &« o 4o s o6 ¢« ¢ ¢ 4« o o - % _
Hydrogen. « v o o0 o o ¢ o « o « % :
Sulphur . . ¢ . 2 %4 s o o o o o + % —0o4 . 0ok -
Nitrogen. . . . . . . . . . . . . % —_—
Ash., . . .. . ... I 3 — -
Oxygen (By Difference) I 4
alorific Valqe.;. . . .Btu/1b Gross —6730 —-7210
usibility of Ash
Initial Deformation Temperature. °F
Softening Temperature. . . . . . °F
Hemispherical Temperature. . . . °F
Fluid Temperature. . . . ... . . °F
rindability Index, Hardgrove. . . "
‘creen Analysis
Screen Size
%
— P A
A
%
%
%
- ) )
{emarks #jg/ﬁmwgtl-«. e w el nn s fro»»\_ C,/,/L )/ } : ,!, [( é
, Li,ec,vvh.e/pw.,;? »17;,7 /0 _,57‘ . : '
‘>¢?5&f Dr. D.S, MonLgomery,
{eported by : Head,

Fuels Research Centre.

Sclid Fuels Lahoratorgy

Distribution:_ _ Anvil Mining Corporation Ltd,
e # P,0. Box 24.70
103 Polaris Block

Whitehorse, Yukoh lerritory[ \
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1
Mines Branch

Department of rhergy, Mines and Resources — ~— Direction des mines

Ministére de 'Energie, des Mines et des Ressources | i
i File Number

CANADA i No a rappeler

Fuels Resgearch Centre

562 Booth Street
Ottawa, Ontario
May 13, 1968

Mr. M. 0. Hampton
Chief Engineer and

Chief of Exploration
Anvil Minlng Corporation Limited
P.0.Box 2470 - 103 Polaris Block
Whitehorse, Yukon Territory

Dear Mr, Hampton:

In view of the rather unusual nature of the coal
samples which you sent to us, designated by A.T. No. 1 and
TesR. 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,

Yours sincerely,

% Al

D. S. Montgomery ) Head
IF'uels Research Centre
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MEMORANDUM
Toi C.H. Macdonald
From: M.0. Hampton
Date: May 16, 1968

Subject: CARMACKS COAL ANALYSIS

Attached are coples of the analysis of coal zamples
from Anvil*g Carmacks seam and related corresrondenca. Lo
ash 18 higher and BTU value lower than previous samples fronk
this seam ylelded. A.T. #1 sample was drill cuttings from
whic¢h much carbon probably was blown away. T.R. #5 was a

surface sample ripped out with the Cat.

I am not sure either sample should be trusted but in-
dicates more sampling is in order before any major develeopuent.

o

M.O. Hampton
Chief Engineer

MOH/ew
Attach.

[ o] o J«Fe Olk
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Mr. D.S. Montgomery, llead

Fuel Research Centrc

Dept. of Enerqgy, FMines & Resocurces
562 Booth Street

Ottawa, Ontario

Dear lr. Montgomery:
Re: Yours of May 10 and 13.

a 5
e

We will have o geologist working in the Capracisf ooe
this week and will have him collect the coal =amplics "or vou

while there.

As to the application we have in mind for this coa’, cur
immediate interest is for heating purposes. Hovaver, s
interested in the possibilities cf using a loaa? coc Yoo
metal smelting in the future.

Yours uwruly,
/ '/); 7 T —
Y A

ﬁM.O. Hampton
Chief Enrgincc:r

MOH/eaw



Sy Loa Angolca. Celiforaia $001b

June 7, 1968 ' ‘ 92 5.@*

Asvil Mining Corporstioa Limited o 8 o
523 Wemt Simdh Gtreet ‘ - e
ATTEETION of ¥y, B. !. Tnnrmond
SUBJECTS = The Anvil Project
' Jobd Fo. 3Th6=06
Careacks Ccal

GGBthﬂ&ﬂl.

" Ve heve copy of memorandum from M.O,Hamptom to Cull.Macdonsld deted kev 31,1960
and pote the comments on frisdility.

<'. Our presont flow pheet ghows R,0.M, Coal et the mine havd eledred thia SY-6"

grissly, Trensportation to the plant sits is at the nmirus 576" stz or in
ecsence this top sire will de governed bty the coarsest roterisl, the :oncene

“trate trucks cen handle vithcut damage to the containere,

 fuston propor%luu of tha coal,

A% the plant tho containers will be either dumped directly 4nto a hoy ver,
crushed to &)1 minus 1 1/M" and transferred €0 dins or the rconing -Hel
vill be stockpiled and transferred to crushing hopprer as poeded,

By transﬁbrt!ns as conrse as rossible and use of ressonable cere in ctockpiling
end rehandlings ahead of the crusher we vould expect the minimur ceneration of
coal fines,

: Aucha knew our stokers are ataec to deltvey the required LTU with a coal
feed o)) minus ) 1/B" end up to 503 ainus llh' and with regerd to the low

Ve hl'! iovestipated une of powdered coal and fInd unenimous opintion that

*  oup reletively low bturning ratesm for the varfous pleees of equipment Involved

iz @b emal) thel continous ccombusticon comld rot e supported by the fael alone
- require extrantous oil fuel at high cost to develop continuity, Thic there=
fore s the dasic resson for not using powdered cosl, Ve realite the uee of

. powdered ccal would solve eny abnormal fiaca prodlenm which nmight occur but is

‘ appnrontly not pr-ctlenl for Aavil.




Apvil Mining Corporation Limited © . . - June T, 1968

fhh rrmeduro. of cenma. van very mtam of econd, would reguiro acrecning
0f all conl and conld creste a fines Oisposal yrodlem. The Riley oiclor pece
~ ple have caparience vith Carmacks Comd and spparently up to 503 finma 8
nm be,;bmad but at nmm' retes and lescer ttu cutput,

43 - Very truly yours,
AUVIL MIFING CORPORATION LINT.ED
‘Welter A. Homilton

Oncrl Fepresentetive for
5 Anvu Mining

v
oy
B

o
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DEPARTMENT OF ENCRGY, MINES AND RESOURCES
- MnEs BRANGH .
' - OTTAWA -

Fuels Research<Centré '

‘Divisional Report FRGC 72/48-FSC

" EVALUATION. OF COKING COALS FROM
~ CARMACKS ARFA, YUKON TERRTTORY

_:E. by,

SECIEEERT

7 1;3- N. Néndi'and D.'S}nMontgomery'

o May 1972
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;i.(i;>,\J“ o - INTRODUCTION -~ ; ‘,,} '._}r;~f¢.»@ -

'.CarmacLs>(near Anvil Mines) area as_shown on the map (Flgure l).

R EVALUATION OF COKING COALS FROM
. ' CARMACKS AREA, YUKON TERRITORY

by

ad%yy l‘ " B. N. Nandi* and D. 'S. Montgomery** ' L

*

Four coal samples from the. dlamond drill Hole f2 in the Carmacks Area

Yukon Terrltory were sent by Mr. J. E. Hlavay, Presldent Teslln EXPlofatlon,_ft”’

P

to the Fuels Research Centre for chemical and petrographlcal evaluatlon. Tne ;
property from which the samples were taken is located 1n Drlll Hole‘#z in- the’*'

x ;:‘A.

R

SAMPLES STUDIED

180' - 190' Powdered coal about minus 48 mesh partlal 51ze. .

" Sample 1 - -
Sample 2 - 192' - . Lump_coal oflvarlous 51aes ranging from.l/é" to 3".
Sample 3 - 195.6' ’;vLunp coalbof various siaes ranglng.from 174“ to 3ﬁt;
Sample 4 - 211.6" - Core sample of 2" diameter and 4" long} |

The four samples weighing about 100 to 250 gms each, were received in';:

plastic bags.” Partsrof the samples'were crushed in accordance with'the ASTM -

'

'Specification for Proximate and Ultimate Analyses, Free Swelllng Index, o

Dllatatlon Test and MLCIOSCOPIC Examlnatlon. These samples are rlch in mlneral

*:carbonates and part of all & samples were leached w1th l 1 hydrochlorlc acld' ‘ffi'“j

water for protimate and ultlmate analyses and dilatation tests.

-

EVALUATION PROCEDURE AND RESULTS

Jeat,

(a) Proximate Ana1y51s (Mo1sture, Ash Volatlle Matter and leed Carbon)

(b) Calorlflc Vqlues

) Standard ASTW procedures were followed for these determ1nat1ons '

and the results are glven in Table 1,

—

* Research’ Sc1entlst Fuels Research Centre, Mlnes Branch
Head Fuels Rerearch Centre, M1nes Branch - .

/ '



(c) Free SWelllng,Indcx

The ASTM Standard Method of Test for TFree Swelling Index of &:

~

coal, ASTM Designation D720-67 procedures ‘'was followed and,the results,'{_

‘are presented in Tablc 1. e . o ST o

(d) Ultimate Analysas (Carbon) Hydrogen, Nltrogen ‘and Oxygen) P ”’r

Thls analy51s was performed in Perkin Flmer Model 240 “:‘;

1

- Mlcro-elemental Analyser and the results are- given in Table l.,'J, o O

e -
P

. ”h,(e) Ruhr Dilatometer Test e "" '.u'.;? li?f“??} » }?n

":ffor MlCrOSCOPIC Ana1y51s by Reflected Light".

Reflectance measurements do not, except in severe'cases, 1ndicate
l'.the extent to which the coal has been ox1dlzed However,.the determlnatlon
. of the dllatlon properties u51ng the Ruhr D11atometer together u1th the
fmlcroscoplc examination of the resxdue from the dllatometer test glves a _
better understandlng of the nature of the coal and some 1nd1cat10n of _
’the state of oxldatlon of coal. The test measures quantltatlvely the:-
contraction end dilation of coalywhen,heated at a constant rate of
-temperaLure 1ncLease of 3°C per n1nute. This test was conducted
according to the German Specification DIN 51739. Coals which show no
fdilation and very low contraction;‘although they may aeglomerate, are

m;not con31dered to have the requ1red qualltles that will yleld a commerc1a1

'”1.grade of metallurglcal coke. The results of—thls test are given in Table 1.

'f(f) Mlcroscoplc Examlnatlon - Maceral Analy51s
The samples were polished in accordance w1th the procedure

descrlbed in ASTW Designation D- 2797 "Method of Preparlno Coal Sanples

The maceral analyses were conducted accordlng to ASTH De51gnatlon.'
D~2799 "Method for Mlcroscoplc Determlnation of Volume Percent of Phy31cal
';Components of Coals" The macerals were counted at a magnlflcatlon of
- .600. The results are’ glven in Table 1. :

”(g) Reflcctance Measurement of Vitrinoid

The reflectance measurements were performed on the polished °amp1es

-j'(prepared for microscopxc examantion descrxbed above) accordlng to ASTM

. N N ¢ *
- e . T ) '
B " . T



Designation D-2798, Tentative Method’for "Determining Microscopically
the Reflectance of the Organic Components in a Polished Specimen of J

Coal". The results are given in Table-1.

]

DISCUSSION -

‘The Free Swelllng Index values of these coals range from 5- 1/2 to 9, ?i{;';
. vhich were: very unusual for h1gh~ash content coal In order to ascertaln }éj
ﬁwhether these hlgh F.S.I. values were due to the evolutlon of carbon dloxlde,‘
-.Qamples 2 and 4 were leached Ulth hydrochlorlc acid (1: l) The evolutlon of,

A‘a tremendous amount of gas, mostly carbon d10x1de, lndlcates that this ‘coal ifds - "?
rich in carbonate minerals. - The F.S.I. of’ the leached coal decreas°s con51derably.
" Most of the analyses were performed on the 1eached coal to obtain a. better :Fﬁ
evaluation of, the coal substance freed from the hydrochloric ac1d soluble .
minerals. ‘ - .

The volatile mattervof Samples 1 and 2 (supposed to represent the upper |
part of seam 180' tc 192’) was approx1mate1y 20% with hlon—ash content of '
"approx1mate1y 364, whereas the lower part of seam, Samples 3 and 4 (depth 195 6'
'to 211.6" ), the volatlle matter was hlgher of the order of 27% with a 1ow~ash
- content of 1.5 to 11. 6%. ’

Petrographlc analysis shows all samples con31st of about 95 to 98% .
vitrinite whrch is very remarkable for coals of any rank. Many dlfflcultles ?r
were encountered in cla351fy1ng this organic matter (v1tr1n1te). The problen ‘
*j‘was to determine whether the materlal was 1mpson1te or coal.. Mrcroscopically;
'.1mpson1te_has the same structure as coal but it has a. hydrogen content of - R
vf4 8 - 5.5%) and an oxygen content (1. 9{to 5%)« The hydrogen content of these:
‘coal samples varies from 4.5 to-5.5% and oxygen content 5 to 7%. From the
" structure of the semi-coke and the results ‘of the ultimate ana1y51s, it is’
concluded that these- samples are mnot 1mpson1te but coal

Dllatometrlc results show that all or1g1na1 coals have high dilatation

and contraction. The d11atat10n of leached Samples 2 and 4 decreases to nil

and 24% from 166 to 245% rcspectlvely. This decrease ln dilatation is probably
caused by the rcmoval of carbonate material, from the origlnal coal sample. S

Contraction and plasticity index was also sllghtly affected.



"L to p01nt out that it is very unusual to find a coal seam such as thS whlch

.ri was con31derab1y influenced by the carbon dlox1de released from the mlneral

-~

. | CONCLUSTON PO
Coal Samples 1 and 2 (upper seano have a higher ash contentithan Samples

3 and 4 (lower seam). 1In spite of a hlgh—ash content the coals have’ good

'plastic1ty and dllatatlon. The High Free Swelling* Indey also 1nd1cates that these :

codls are fluid thouOh carbonates are partly respon51ble £or the hlgh smelllng index.

The rank of the coal is in the- range of medlum volatile as determlned ‘by...

_'Reflectance Measurement and Proxlmate Analyals. - ';', ’ 1;; EQ t;v,f ;f';l’

 are termed as inerts (fu51n1te, seml-fu51n1te and mlcrlnlte) "We would llke ff.:ﬁﬁl;

- . -

con51sts of almost pure vitrinite. The geolo°15ts famlllar w1th th1s area -

Y B 9
¥ ‘,

in the Geologlcal Survey of Canada con31der ‘that such an occurrence 13 so unllkely
"‘that they questlon whether the sample submitted represcnts the ent1re seam.. S -

The usual Spec1f1cat10n for coklng coal is that the mlneral matter be

»

'.less than 10 %. It is therefore clear from.the prox1mate analy51s o he ac1d ‘i -
':Lileached samples that exten31ve vashlng is’ necessary to reduce the mlneral matter.
.content to acceptable . levels. o R . . n. A t" e ;::”

Samples 1, 2,°3 and & were leached with hydrochloric ac1d to.remove the' “?f

. carbonates so that the volatlle-matter 1nd1cated could only be derlved from the.

',.coal substance. It wds essential to do thlS in order to ClaSSlfy the coal and

to differentiate it from the vein hydrocarbon impsonlte : : :‘Tt{{?' g i; *i:t

The dllatatlon of the non-acid washed Sample 2, was 166 while the ac1d

washed material was n11 It was concluded ‘that the dilatation of thls coal’ A»p‘”

‘]gmatter. ' The same comment applles to the ac1d washed and non-acld washed

Sample 4 The contraction of the coal samples submltted indicates that this

PN

- - coal if it can be successfully cleaned to remOVe the mlneral matter would make

| very good blendlnp coal for comblnatlon W1th other low—volatlle coals of low”

f]uldity from’ western Canada; WLth these llmitations we consider that this coal

could find_a markct in the Japanese coking coal trade.

[ B . ‘i <
o : ) i . TN e



Table 1

. Proximate Ana

Sample 1
©180'-190' -

lysis?

"Sample 2
_192°

 Moisture o ; R R 0.48

CUAsh - LT s7i06

" Volatile Matter - .  19.37

" Fixed Carbon . . " 43.09

" F.S.I. non-acid leached - 5-1/2 |
' | B 2 VL

Y'F.S.I} acid leached

0.51

35.24
.. 20.60
43,65

g

Sample 3 S8ample 4

©195.6'

211.6" -

0,29 s
R O B

28,71
69178

:kUltimate Anélyﬁis (oﬁ~asﬁ-f£ee EaéiSSi .:& s
— v : f.77,0'§’1.
4.5
fﬁf 0.78 = -
515 ¢
. 0.70

} Carbon % = . = o - . 83.8
"Hydrogen>2‘ L ,‘.le ;.‘ 5.3

R Nitrogen % - o ’ S 1.1

: Oxygen % - ‘»" o 7.07
Weco - 0.7

o i81.0

4,7

L 0.990
.84 ©

1 0.69

" . Dilatation Tests

“Softening Point °C 0 o 1396
Cdntractign %.C 22
Max. Temp.. of Contraction 6C.BC é63 ’
‘Dpilatation % - . 22 .
Max. Temp. of Dilatétion . 498 |
Plésticity Index __C | . 0.32

6 -6
-GS

A-A,‘A"SOI.‘-, :
0.350.24,

) s
. 396 400
19 a1
L 450 489 )

166 Nil

" - " Reflectance Measurement

Haxleeflécténée‘in 0il Ré 0.96

.1

Petrographic Analysis L o
T 598% 0 S8% . >98% .

. Vitrinite (Reactive) > 98 %

-1*Aua1ys;s and tesf§ done oﬁ'l:l‘hydfochlbric.acid leached sample.vi

P

‘28 - ..
447

L 0.46

387 .

1.06

o054
‘éif,ize.aggf'i!;
- 61,677

. o -.
384 405
V.26 25 .

Casr Ll o a7
168 ¢ ol
CLos07

265 2474
Y507 507

0 0.46 0.40

i_.o.9sv,]f )

.
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