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September 23, 1968.

TO: A. FOUKS
FROM: M, HARA
RE ATTACHED REPORT

There are a few corrections which have beenwritten
into the Survey Report on the Fernie Coal Mine
as follows:

1) Page 6 - second paragraph entitled "The Summary

of the First Survey {1965); the second sentence should
read, in part: " The coking quality of samples from
Seams K-1 and K-5 was not always satisfactory...”

2) Page 76 - the last line should read, in part"
"Among other characteristics, Fernie cocal has a slightly

high P.205 content compared....... Yoo ¢

ir
3) Page 77 - line 14 should read "The Seam A coal did
not show measurable degree...... (instead of Seam B.)

4) Page 76 - the (Note) half way down the page refers
to Seam A coal.

I would 1ike to know what we are going to do about filing
the report to the Federal Government.

As I told you over the phone, I wish to see a copy of

the letter from the Provincial Government, part of which

you read at the last Board meeting. As you will see from

my attached memo, I feel it is necessary to amend the figure
to a certain extent.

Regarding the Drawings, please note an Exp]anétion of
Abbreviations has been placed in the front of this book,
as the original was missing.

M. Hara

/d
fEncls.

‘CC L. K. Turner
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EXPLAN€§ION.6#AhBREVIATIGNS"FOR COLUMNAR SECTION DRAWINGS
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:F'g.. g
) ) %
GENERAL ITEMS
Abbreviation | Explanation
sL, o Above Sea Level.
TH N ' Thickness.
CoL. SEC. _ o Columnar Sectioﬁ.
5. NO. o Sample Number.
M. | )  Moisture.
V.M. I Volatile Matter.
" (D.A.F.) .-"'. Dry ash free basis {moisture & ash free}.
FC .71 . Fixed carbon. '
FSI - | © Free swelling index.
ROCK NAMES.
C. - : Coal
C.SH. : ' Coaly shale.
B.SH | Black shale
B.C. | Bad coal
D.SH. Dark shale
S.SH Sandy shale
SS - Sandstone
D. 7 Dark
G. Gray
V.F. ' Very fine
cC.P. _ Coal patch
ALT. ... . . Altermation
o Vo
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INTRODUCTIOXN

This report was made to detail the findings of the geological survey that was conducted
in 1967 in accordance with the option contract concluded on September 13, 1267, between Pacific
Coatl Limited and Nittetsu Mining Co., Ltd. and Toyo Menka Kaisha, Ltd. It also contains the

results of the surveys carried out in 1965 and 1966, which have already been reported, and the

results of various test made by steel mills in Japan using samples collected during the surveys.

July, 1968
Kakuzo Harada (Geology)
Fumio Nakamura {Land Survey)

Noriyuki Iwamoto {Coal Quality &
Coal Preparation)
Nittetsu Mining Co., Ltd.

Soichi Hayashi (Geology)

Tovo Menka Kaisha, Litd.
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(1) SUMMARY

It must be pointed out that Seam B is the most suitable object of mining in

Fernie Coal properties. In addition to this seam, Seam A, which is located
below Seam B, and one or two other seams can prove of exploitability depending
on further exploratory works.

The coal gquality of Seam B belongs in the medium-volatility group, the volatile
content being 1S to 23 percent. Various tests conducted by steel mills of
Japan revealed that coal from Seam B is fit for the use as heavy coking coal.
The tests proved that it has a good shatter strength, either singlé or blended
with other high-fluidity coals, but its own fluidity is slightly low, which

is the common characteristic of Canadian coals, and it has rather high

content of phosphor.

There is trend that the volatile matter content decreases as the coal seams
including Seam B run from the south-eastern part (the Pipeline Side area)

of the properties north-westward {to Morrissey Creek,) The volatile content

of Seam A coal on the side of Pipeline is about 20 to 21 percent and the coal

~is fit for use as heavy coking coal. But on the side of Morrissey Creek,

the volatile content of Seam A coal is below 17 or 18 percent level, and the

coal therefrom offers a problem in its use.

The coal reserve of Seam B and Seam A {taking Pipeline Side above) is estimated

at about 24,000,000 tons and 9,500,000 tons, respectively, in terms of clean

coal output. These figures are enough to justify a wmining project on the

scale of 1,000,000 to 1,500,000 tons per annum. '

Some remaining guestions '

(1) Much variation is seen in the ratio of clean to raw ccal in Seam B.

(2) Investigation of the change of conditions of each coal seam in its deeper
part cannot be deemed enough owing to limited drill holes.

Further investigation needed

{1) How to use the Seam A ccal on the Morrissey Creek side.

(2} Further exploration of other seams, especially in the area south of No.

9 Ridge (Pipeline side), where geological features are stable.
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(II) LOCATIGON

Located some 12 miles south-southeast of the town of Fernie (population
3,000) on the southeast corner of British Columbia, Canada, the claim covered
By the survey lies in the southermost part of what is called the Crowsnest
Coal Basin in the east foothills of the Rocky Mountains which rum aléng the
border of the provinces of British Columbia and Alberta. Mote specifically,

it is established in Lat. 49929' N and Long. 114°55' W, and between 1,100

meters and 2,000 meters above sea level.

- The Crowsnest Coal Basin is one of the largest coal mining districts in
Canada. It contains Balmer (operated by Crows Nest Industries Ltd.) and Vicary
mines (by Coleman Collieries Ltd.).

From this area, nearly 1,000,000 tons of coking coal are being shipped to

Japan annually.
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(IIIY ACCESS

Fernie ilself once thrived as a ceal town. It is still 2 center of the district. The claim,
which is situated about 12 miles south-southeast of Fernie, is easily accessible. Highway No.
3 and the C.P.R. railroad runs through a point 3 to 4 miles from the western extremity of the
claim. (It is only 13 to 20 minutes from Fernic by car}.

Although there is no direct flight service between Vancouver and Fernie (a distance of
650 miles), regular air service is available between Vancouver and Cranbrook, and between
Vancouver and Calgary. Fermie can be reached in one-hour 's drive from Cranbrock and three-

and-a-half hour’s drive from Calgary.




(IVvy CLAIMS AND NEIGHBORINKG AREA

Mining activities in the Crowsnest Coal Basin can be traced back to the latter part of the
18th century. Although small in scale, there were a number of collieries. Therefore, the exis-
tence of coal-beds in this basin has been known for some time. Most of the ceoal fields, however,
were owned by Crowsnest Industries Lid. except for some limited parts of the area, which were
possessed by the Government and C.P.R., separately.

Later, P.C.L., interested in the favorably located Government -owned land measuring
about 5 x 20 miles (45, 000 acres) and extending from Morrissey Creek to Michel Creek, applied
for leascs of the most promising sccrion in the sourhwestern part of the land to ihe Government

and B.C. authorities. As a result, P,C.L. won exploration licences for an area of 18,421 acres.



(V) HISTORY

In the easiern part of Jie Crowsnest area, the coal deposit was first discovered in 1811,
and in this claim, the existence of cosl seans was also found in 18453,

Iz has been reported that in the opening year of the 20th century, mining activities were
started by Crows Nest Industries Lid. along Morrissey Creek, and during the 1902 - 1909 periad,
a toral of ahout 500, 000 tons of coal was mined. Even today, there are still the old pits and the
ruins of coke vvens.

According to some olher records, as many as 240 ovens were in operation and the total
aurput of coke amounted ta 300, 300 tons. The operation was conducted only within Crow Nest
Industries’ claims situated on the northern side of Morrissey Creck. In addition, therc are
fair indicarions that small-scale exploitarion as well as investigations had been carried out in the
fields south of Morrissey Creek, which have now passed into the possesgsion of P.C,L. I fact,
two or three old pits still remain Lhere al present.

These Morrissey cozl mines were shut down after the 1909 bumps and outhurses of gas,
and the subsequent depression of the coal industry.

During the past years, geological surveys have been carried out in this area by govern-
menl instilutes and public organs. And Lheir reports have been published, bur those are mostly
too general in content .

Here are major reports concerning this area.

C.B. Newmarch: Geology of the Crowsnest Coal Basin
with special reference to the Fernie Area
Bulletin No. 33, 1953
R.A. Price: Fernie Map-Area East Half Alberta and
British Columbia
82 G. E 4 Geological Survey of
Canada 1961
The first prospecting in recent years was carried out by P.C.L. in 1964, when ten explo-

ratory drill holes and trenchings were conducted under the direction of Dr. I, D, Campbell in a

limited area along Morrissey Creek. As a result, the existence of more than 10 coal seams have

been confirmed and among these, several seams were found worthy of further investigation.
Douglas D. Campbell: Morrissey Creek Coal Project
Nov. !, 1964
Fecb, 10, 1965




John T. Boyd & Associates Mining Engineers:
Preliminary Mining Study, Pacific Coal Field
Ccl. 1963
Then, in 1263, at the request of P,C.L, and Toyo Menka Kaisha, Ltd., Nittetsu Mining
Consultants Ca., Lid., a subsidiary of Nittetsu Mining Co., Ltd. made a survey {the First}.
Based oun the findings on this survey, a joint survey by Nittetsu Mining Co., Ltd. and Toyo Menka
Kaisha, Lid. was conducted in 1966 (the Second) and in 1967 (the third). As a result, the general

conditions of coal-beds in the Fernie Coal Minge area were clarified.

The Summary of the First Survey (1965}

The coal samples for drum tests were collected from Seams K-1 and K-35 along Marrissey
Creek by tunnelling. The results of the tests conducted by Japanese steel mills revealed that the
coking quality of samples from both Seamns K-1 and K-5 was nod always satisfactory because that

carbonization of the coal of these seams was rather excessive.

Caal samples from Seam B, which had been regarded as the most prospective could not be

collected at that time. Thereupon, the Second survey was planned and carried out in 1966.

The Summary of the Second Survey (1966)

The investigation was made on Seams B and A by bulldozing to locate these scams. Two
tunnels were driven at Seam A for collecting samples for drum tests. In addition, three drill
holes were made in the northwestern part of the claim to examine the coal quality by unweathered
codal cores and to confirm the continuity of the coal seams with depth. Furthermore, tapographi-
cal surveys werce carricd out.

Various tests using the samples showed that although the fluidity of the coal is gencrally
low and thc phosphorous content is a little high, Seams B and A have a good coking quality.

As bulk samplings from Seam B for drum tests was prevented due to severe weather con-
ditions and drillings did not supply with encugh information of the coal seams in covered area,

further exploratian was deemed neceasary, feasibility study of this mining claim.



(V)

(See Drg. No. 1 Road and Trench Map)

1. Exploratory Works done in 1965, 1966 and 1967

They arc summarized as follows:

DESCRIPTION OF EXPLORATORY WORKS

Time "lumneis for Collecting Coal Samples Driliin Reoad and Cutting
for Drum Test riing by Bulldozers
g [Amount of | Total . '
liectec . Length Surveyed
Number of| Ceal | Tunneling co Number - Area ; Mewly
Year Time Samples o Renpair
Tonncls Seam {m.} . of Drills: . QOpened
. [Mmnber Drills
of Drum s} (m.} (ha) {11.) (.}
1965 mid.Sept. , K-l 52.4 ) ) 2_; o 0 0 300 0
mid.Dec. K-5 38.7 25
late Sepe. o
1666 . *3 A §7.71 40 3 385 640 ) 6,700 11,300
encé of Nov,
ly 78.0 159 : -
1067 13te Juls . B |178.06 4 1,014 | 1,400 - 17,800
early Nov. A 93.56 105
K-1 52.40 27
K-5 38.70 28
Total i2 7 1,359 2,40 7,000 29,300
B 178.006 159
A 183.27 145

* The digging of one of the lunnels was called off at 16.61 m. and no sample was collected from ir.




Details of Tunnels for Collecting Coal Samples for Drum Test

Pitch

Tunnelling {mercr)

Amoun of

- ileight Collected
, . . . Above Level Total  wouecles
Year S0 ; - L > 32 i
car |Couzl Seam une Location Soa Lo- Ireline o Stnk Lengthof _(S:.Implis
vellm.) (D) Raise Tunnet ~e- o
. _ o . b ' ;Drums}
K-1 K-1 Morrissey -} 19540 0 | 35.40 | 17.00 0 52 40 27
Creck .
Murrissey
- -5 !
s | X3 K Creck  1,157.50| 0 | 33.70] 5.00' o0 . 38,70 28
Total 2 tunnels 69.1 22.00 0 91.10 55
A Pipe line 1y o0 0| o 16.61 - - 16.61 0
No.
A TA-1 0. 20 1,930.00((-y15 | 27.74 | £.70 - 34 .44 20
1966 Ridge —
A TA-1 No. 3 1,500.00[ ()13 | 19.32  11.35 5.79] %6.66 20
4 Kidge o
Total 3 tunnels 63.67 | 18.25 | 5.79| 87.71 49
No. &5 . , ) -
8 TB-2 ) 1,905,801 (-)23 | 26.50 1.90 1.131 29.53 23
Rivdpe |
No. 7 338|244 - 36.82 24
TB-; 2. - :
8 B3 Ridge 2,012.901 3 o5 | 305 - 1860 | 25
B, 11
- : - 23.15 : - 2:
B TB-4 Ridge 2,008,401 ()16 | 23.15 3.9h 29.11 25
. Na. 14 (15 - _ .
: - 5 2 - a3,
19467 B TH-5 Ri e 1.045.h0,m(_)23 31.00 2.74 | 33.74 25
Tro. 20 =t |
- . Y5y, : . 3 - 29,26 35
B TH-6 Ridgo 1,959 20__«(-)15 23,62 | 5.64 |
- No. 15 | . (-)18 . ' .
. - 1 .80 30.94 3.05 - 33.99 25
3 A | IA-2 Ridge :_:9.% ()24 I
A Ta-3 |No-3 1,873,002 | a5 60 | 17.37 - | 4z.97 40
Ridge ~{-323 .
-~ A *TA-2 Ne. 3 1,500.00]¢-313 9,91 8.69 18.60 |
Ridge —
Total 7 runnels 223.55 | 48.8¢ 1 1.13[273.62 264
-

* This tunnel which had been dug 1n 1966 was reopencd to collect samples again. ‘Lhe tunneiling work was

carried our by a local firm in Fernie in 1965, and by R.F. Fry & Assoclates {Western) Lid. of vancouver,

B.C., in 19486 and 1967.



3. Drillings
Dritling Wook Filioveny Core Reunvery
- day Po ir shit ocr
Nt Drilted ber d2y = vr hour . Por shitt Per crew Average|nverage
Yiuir of Work Perlcd Depth Wark rilling Work bl i Work Drilking Work Drifling for Cpal|foy Mamn Caslag
Drills No. uf | 5= |No. o 'kre- | Mo. of | emi-  [Ne. of | EA Moo of mffi- [Nee of [T Noeal e | Noeool ggfe Swms |Conl
{m.) days |clency |dave  clency | hanvs [clency [howrs | gimey |SWE Geiency [SME |cioney  GISWS  cloney |CTEWS  Ciency @ st‘?m"
{uih {m .} tm .} (m.3) {ah {m.} {m.} {m . - -
I-1 Sege . 2R s B 1A, 25 i 16,75 o 0 3LTD 174 1.05 10 1.52 1a 1151 mn 18,42 #a 511 0 .21 95 88 5.18
J-2 |kt 9 -kt 18 (52,40 4 12,05 4 8. 10| 12y 114 X 4.33 i2 12.70 8 19.05 22 4.76 10 4,52 | 20 7.01
o .
Lass 13 Oce. 17 - Oer. N1 248.41 14 17.74 0 R4 al 1. L) 1.30 22 11.24 18 13,60 52 4.77 k'] 6.40 A9 80 20.78
Towl | Sepr. 28 - Oct. 31 585.06 33 17.73 @ 29,25 4 oy KT i.61 a0 1L 70 36 16.25 1) 4.87 7l .11 EX] [
I |pdy 91 - Aug. 31 sioe 3l | 135t 23 wman| am | o) oaer | 1.2 | osno | sas o om | 1nes L | 28 | 76 | 55 FOSS KXY
1-5 | Sept. 14« Se. 30 | am.5 15 | man| ¢ |acaz| m 1.38 | 126 215 25 | 1280 16 | 0. | 62 fa7 | m 5. . _lgill 7.62
1967 . - . . - . . B 50
1=t Sep. 22 -0wr. 12 177.70 ta 1184 1 16,14 an 0. %5 1G2 1.74 26 6.8 . 17 10.45 a7 2.R5 Ad 1. TR - 14 86 4.57
I-? Oet, Lo~ Oet, 12 6.62 1L LA ] 16.10° 145 U. 54 5 1.13 18 5.37 9 19.73 44 2,19 14 137 - failed 92,66
Total | Juiy 31 - Qer. 14 1,314.36 ) 72 14.08 L1 20013 L, 054 N.23 ] 676 1.%0 119 - 11 rrl H3.17 282 3.59 180 5.63
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The urilling wark war conth lee by Canachan Longyear of Varcageer, B O fn 190 and by Boyies Indusirlcs in 1967,




4, ‘lopographical Survey

Contxol point:

Period of survey:

Surveyed area:

Survey method:

Employed personnel:

The B.C, Forest Scrvice Road (BM elev. =3,275.23 ft.)
which is near the juncture of Morrissey Creek and Lodge-
pole road was used.

Sept. 17 to Nov. 1 in 1964

(actual work,40 days)

July 21 to Nov. & in 1967

(actual work, 95 days)

A tract three kilometers wide and nine kilomcters long ex-
tending from Morrissey Creek to the east boundary of the
claims.

'T;n:averse slations were established along the line connect-
ing bench mark, Morrissey Creck and Flathead Ridge.
Stadia stations were set up at cach ridge from the traverse
station, then, all stations were connected by surveys.

Surveyor and two helpers.
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(VII) TOPOGRAPHY
(See Drg. 2 General Map of Fernic Coal Mine)

Located in the central part of the Rocky Mountains, the claim is a hilly area, rising to
1,100 meters along Morrissey Creck and 2 300 meters at Flathead Ridge.

A crest line, which almost rums in parallel with the sirike of the strata, divides the
claim into two slopes. [ts west slope, with sandstone cliffs in places, form a characteristically
steep terrain. The east side of the crest line, called Flathead, is a gently rising spacious plain
generally conforming to the dip of the strata.

A number of large and small strcams flowing through the hilly area form waterfalls at
various places in the claim. Morrissey Creck, which is the largest of the streams and cuts the
Flathead crest, has a considerably wide flat terrain along it. This flat terrain, when this claim
is developed in the future, will play a very important role by providing space for mining opera-
tions and washery.

Trees al:ounﬁ along Morrisscy Creek and other streams, particularly in the western half
of the claim, but are scarce in the eastern half due partly to past forest fires and also to the fact
that the crest line is too high for trees. Rock exposes pretty well in the area. Coal cutcrops are

relatively good.
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(VIII) GEOLOQGY
(See Drg. 2 General Map of Fernie Coal Mine)

1. General

Crowsnest Coal Basin consist of Jurassic and Creataceous sedimentary rocks containing
coal beds,i.e., from the lower upward; Fernic {mainly shales), Kootenay (coal-bearing)
and Blaimore {mainly conglomerates) fermations. o unconformity is observed.

This claim is sitvated in the south wing of Crowsnest Coal basin where these formations

have NW-SE trend and dip north at 10 - 200.

2. Formarion
{1) Fernie Formstion

This formation is composed of so-called Fernie shales of which dark gray shales are the
principal element. [tis a marine sediment with partially dark fine-grained culcaricus sand-
stones, sandy shales and silstones.

This formation van roughly be divided into three parts; upper part is black shales, middie
part grey shales,and lower part black shales with a dark gray or brownish gray tint. The upper
part of the formation change gradually t¢ Koo enay Formation.

This formation and lower parts of Kootenay formation are considerably folded and spora-
dically small-scale synclinal and other overlaps are obscrved.

(2) Kootenuy Formation

This is the coal bearing formation of Crowsnest Coal Basin. It mainly consists of alter-
nations of sandstones and shales containing a mumber of thick and thin coal seams with some
slightly prominent conglomeratic beds.

The formation is 600 to 700 meters thick, with ELX conglomerate abaut 500 meters thick
atr the top.

The lawest part of the formation consists of dark gray medium-coarse grained sandstones,
called Kootenay sandstones, which is 40 to 50 meters thick and indicates the lowest limits of
coal seam (especially K-1 seam).

This sandstone beds form sharp cliffs in the west slope which contribute to the peculiar
feature of the land.

Cross-bed carbonacecus matter, and pieces of flora are observed in places.

Date of the fora is estimated from the Barremian period to the late Neocomian period,

although an exact determination is difficult.

The lower hall of the formation together with Fernic formation are severely folded. It
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can be chserved in the north western part of the claim. As this folding is likely to have promoted
devolatilization of the coal and reducing its fluidity, lower coal seamns are affected hard to be pbor
at coking quality.

However, therc is little disturbance in the middle and upper coal seams including Seam B,
and at the same time, the quality of coal is getting improved.

The pitch of the formation is about 25 degrecs in the lower parts and about 10 degrees in

upper parts.
The following chart shows the pitch of drill cores.

J-1 J-2 I-3 ]-4 J-5 J-6 J-7
depth | pitch |depth | pitch [depth] pitch [depth [ pitch [depth [ pitch Pepth pitch depth| pitch
(im.) [(angle) | {m.) [(angle)| (m.) [(angle) | (im.) |{angle) | (m.) |{anglej(m.)fangle)| {m .} |{angle}

5 24 15 26 34 27 93 12 71 10 12 19 25 21
65 30 73 22 104 28 100 14 131 8 23 16 | 46 24
75 26 141 27 105 23 192 12 86 24 30 20
141 21 220 12 92 16 H4 18
287 190 121 26 67 18
294 13 156 18
328 13 177 20
337 17
349 14
351 9
383 9

(3) Blaimore Formation
This formation exists extensively and thickly in the plateau east of the hills more than
2,000 meters high which occupy the center of this claim.
It is mainly composed of quartz rich sandstones and multi-colored shales. The lower
parts consist of pebble conglomerates which are finex than Elk conglomerates. The formation is

said to belong to the early Crearacecus period.

3. Geological structure

Being located in the foothill belt of the Rocky Mountains, this coalficld is considerably
complex in its geological structure, especially Fernie Formation has a severely folded structure.

However, relatively little effects of faults and foldings are in evidence in Kootenay and
Blaimore formations in this area. These formations run mere or less in parallel with the Float-

head crest, NW-SE strike, dipping 20° to 10° degrees to NW,
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Consequently, the coal seams are generally stable except the lower ones for a distance of

8, 500 meters between Morrissey Creek and Pipeline Road, and the area is suitable for mining.
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(IX) COAL SEAMS
(See Drg. 4 Map Showing Coal Secams)

The coal seams in Kootenay Formation were named by Dr. D. D. Campbell Seam K-1 ---

K-15 from the bottom up as 2 result of drillings conducted under the direction of him in 1964,

But the report written by him had not enough description on the basis of the surveys are
on coal seams particularly on ceal quality, because information available at that time was very
poor. This made it difficult to compile the resulis of subscquent drillings.

Under the circumstances, we sank drill J-3 in the vicinity of Campbell's drill B~1. Cor-
relating both core logs, we decided to re-name the coal scams above Seam K-3 in alphabetical
order from the bottom up, leaving the names of Seam K-1 --- K-5 as they are.

Seam K -11, which Dr. Campbell recommended as the most promising seam, was re -
named Seam B under the new system. Seam B presumnably corresponds to Seams K-9 or K-10
under the old system, but we cannot say this for certain because of the incomplete data provided
by him .

Survey results to date point out that Seams B and A are most suitable seams for mining in
this claim. Some description on tiiese seams dre given on the following pages.

The drillings carried out in 1966 and 1967 did not drill down through the coal seams below

Seams B and A, and then, they did not furnish data concerning lower coal seams. In addition, as

the trenching surveys were concemrared mostly on Seams B and A enocugh information of the lower

coal seams are unavailable at this moment. [owever, there is a possibility that some parts of

Seam K-1, K-2 and K-3 coal seams could be mined.
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1, Seam B

Drg. 35 Columpar Section of Coal Seam B ar Outcerop: No, 1

Drg. & Celumnar Section of Coal Seam B ar Quterop; Neo, 2

Drg. 7 Columnar Scction of Coal Seam B (Upper Part) at Qutcrop: Ne. 1
Drg. 8 Columnar Section of Coal Seam B (Upper Part) at Qutcrop; No. 2
Drg. @ Lateral Variation of Scam B

Drg. 10 Columnar Sections of Drill Core of Seam B

This seam is believed to be the most promising coal seam. It ¢an be traced for about 8.5
kilpmeters from Morrissey Creek at the western cnd of the claimn to the vaslern ond across the
Pipeline.

The seam have been exposed guccessively by bulldozers, and it was [ound cut that the seam

P shows considerable changes in the thickness and bores and partings, and that as the seam runs to
southcast, it begins to split at No. 11 Ridge and completely disintegrates into the upper and lower_
parts at No, 16 Ridge (Pipeline), and only the upper part is exploitable east of the ridge.

Along the exposed Seam B, five spots were selected for bulk sampling at as inlervals equal
as much as possible. Tunnels were dug at each spots 3C to 30 meters in from the outcrops.

Bulk samples free from weathering werc collected at the end.

Six drills fit the seam and observations and analyses were made on the cores collected.

As compared with the ouwtcrops, drill cores indicate that Seam [ in covered arca 1s more
varied in the thickness, and the bones and partings.

Although we have not sufficiently grasped their conditions, it can be inferred [rom the
observation of the explosed seam at the surface that the coal at the level of 1, 200 meters above s
sea level --- expected main haulage level --- is still fit {or mining, But the inference is not

N backed up by sulficient evidence. Further studies are needed on proving this up.
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Scam B Mcasurement

Total Thickness (m.)

Minable Thickness {(m.)

Location Index | Thickness of | Thickness of Thickness of [Thickness of
waorking ceal | part of coal  |working coal Ipart of coal
face out of the left |face out of the left

column column

No. I Ridge 3,840 3.78 3.00 2.08 1.83
No. Z Ridge 3,709 3.12 2.60 2.68 2.43
No. 3 Ridge 433 3.29 2.50 2.54 2.27
Na. 3 - 4 Ridge 4,415 3.27 2.5% 2.39 2.27
No. 3 -4 Ridge 4,411 1.16 0.36 078 0.36
Na. 3 -4 Ridge 4,408 J.90() 3.55() 2.45 2.35
No. 4 Ridge 4,405 3.73 3.33 2.8% 2.55
No. 5 Ridge 1,18% 3.18 2.75 2.80 2.55
No. 5 - 6 Ridge TB - 2 3.03 2.8% 3.03 2.85
No. 6 Ridge 701 3.68 3.14 2.80 2.60
No, 6 - 7 Ridge 704 5.23 4.79 3.24° 3.08
No. 6 - 7 Ridge 707 1.39 1.04 1,39 1.04
Nu. 6 - 7 Ridge 709 1.47 1.17 1.47 1.17
No. § - 7 Ridge 710 (3;2,‘??3?) (1224;') 1.84 1.61
No. & - 7 Ridge 712 5.86 4,94 2.82 2,65
No. 6 - 7 Ridge 714 4.91 4,33 2,60 2.48
No. 7 Ridge TB - 3 4.57 3.69 2.92 2,53
Mo . 7 Ridge 343 4.45 3.63 2.89 2,62
No. 8 - 9 Ridge 4, 365 3.31 3.03 2.98 2.86
No. 10 Ridge 270 4.12 3.78 3.106 3.13
No. 11 Ridge T8 - 4 4.67 4.54 2.78 2.78
No. 11 Ridge 544 3.49 3.12 2.76 2.76
MNo. 12 Ridge 360 1.80 1.63 1.80 1.63
Mo. 13 Ridge 923 4.24 3.92 3.17 3.17
No. 14 Ridge TB - 5 4.25 3.52 2.79 2.79
No. 14 - 15 Ridge 217 2.31(H) 2.31{hH 2.31(H) 2.3+
ko. 15 Ridge 500 2.59 2.42 2.58 2.42 ]
MNe. 16 Ridge 34 2.27 1.74 2.27 1.74



—
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WWWMMM
T otal Thickness {m.) |

Minable Thickness (n: .}

. . . I
Thickness of | Thickness of

Thickness of |Thickness of

Locarion Index . ..
working coal [ part of coal | working coalfpart of coal
face out of the left | facc o of rhe left
. | column column
- - | T
Mo, 17 Ridge 700 2.66 | 1.31 1.12 | 1,06

|

Seam B (Upper) Measuremeni

Toral Thickness (m.) Minable Thickness (m.)
Location Index ! Thit?lfness of I Thickness of Thiclfness of | Thickness pf
worxing coal part of coal | working coal part of coal
face out of the left | face our of the ledr
column écolumn
No. 11 Ridge 544 2.43 1.15 1.53 | 0,73
No. 11 - 12 Ridge 247 2.71 1.72 1.80 1.21
No. 11 - 12 Ridge 554 2.38 1.72 1.53 1.15
No. 11 - 12 Ridge 535 2.51 1.89 1.499 1.535
No. 12 - 13 Ridge 527 2.02 1.60 1.77 1.60
Ne. 12 - 13 Ridge 526 | 1.93 1.73 1.93 1.73
MNo. 13 Ridge 522 1.75 1.60 1.60 1.60
No. 14 Ridge 519 1.66 1.47 1.55 1.47
Neo. 14 Ridge 203 1.25 1.22 1,25 1.22
No. 14 - 15 Ridge 503 1.26 1.03 1.26 1.03
No. 14 - 15 Ridge 502 1.78 1.69 1.65 1.65
Ne. 14 - 15 Ridge a0l 1.43 1.34 1.43 1,34
No. 14 - 15 Ridge 301 1.48 1.38 1.48 1.38
Na. 13 Ridge 300 1.3¢ 1.26 1.36 1.26
No. 15 Ridge 33 1.537 1,50 1.57 1.50
No. 17 Ridge 708 1.73 1.68 1.73 1.68 |
No. 18 Ridge 705 2.39 2.02 1.56 1.46
Np. 18 Ridge 704 2.20 2.18 2.20 2.18
No, 19 Ridge 702 3.96 3.96 3.96 3.96
Pipeline Road 153 3.98 3.40 3.30 3.30 |

No. 20 Ridge TB - 6 4.30 ! 3.68 3.03 3.03
Ne. 21 Ridge 714 3.33 ! 2.98 3.03 2.93
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Taotal Thickness (m.) Minable Thickness (m.)
. N B - S : - ¥
Drill Cares hdex ‘Thu.lfness of | Thickness of ThlL}TIlLbS of|Thickness aof
working coal | part of coal | working coal|part of coal
face out of the left facc ot 0F the left
column column
|
[-3 7.32 3.97 | 3.9 3.33
[-2 3.64 2,28  2.44 1.79
—
]-1 5.92 3.14 4.57 . 4.37
7-6 4.91 3.09 270 | 1.9
] -4 5.58 4,48 2.87 2.87
J-5 3.85(+) 2.88(H 2.39(+) 2.33%H
2. Seam A

Located 25 to 43 meters stratigraphically lower than Seam B.

On the basis of the observation on the scam exposed by bulldozers, it can be divided inta
three parts: western scction -- Marrissey Creck to No. § Ridge (4, 000 meters ir length); central
section -- Mo, 8 Ridge te No. 16 Ridge {2, 000 meters); and edstern section - - No. 16 Ridge (Pipe
Line) to the east end of the claim (2, 000 meters).

In the western and eastern sections,the seam has enough thickness for mining. But in the
cermral section, it splits, and becomes too thin for mining.

As regards to the covered area, further exploration is required as is the case with Seam
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Seam A  Measurement

T

. Toral Thickness (in.)

[Minablc Thickness{m.)

Thickness | Thickness | Thickness|Thickness
Locarion Index of warking | of part of . FII wark- jof part of Remarks
coal face |coal out of| ing ceal |coal aut
the left face of the left
ceolumn <olunn
) 347D 92.91(H 8.16{(H | 7.69(H
No. 3 Ridge TA 4 . )
6.8L(+ 6.68(+ 3.80(+ 3. 75(4
() (H 3.80(H 75(H)
No. 4 Ridge 3130 3.00(+) 3.00(H J3.0H 300D
. o oas Tap of the seam
No. 5 R Al L3 8. . 3.
No idge TA 3 8.35(1 B.0%H 3.78(H) | 3.75(H ‘s not confirmed
West  No. 6 -7 Ridge | 4240 6.31{H 6.18(H) 3.87 3.87
| No. 6 - 7 Ridge { 4238 3.73(H 3.45(H 2.50(H | 2.50(# "
J o Bottom of the
No. 7 Ridge 438) 7.1 6.36(H 5.75 35.03 seam is not
L confirmerl
No. 8 - % Ridge | 4362 3.33 3.10 2.54 2.28
No. 8 Ridge - ' Since coal thickness is less than 1.6 mcters with plenty of partings
Central| No. 16 Ridge au] the scam changes sporadically into coaly shale. It is hardly worth
(Pipeline) mining,
TA 2 4.30 2.02 - | -
ho. 16 Ridge | 5 3.10 3.02 3.10 | 3.02
(Fipeline)
Ne. 17 Ridge 600 2.88 2,54 2.80 | 2.80
MNo. 18 Ridge 615 2,60 2.47 2.35 2.35
Bast [ MNo. 19 Ridge 621 4.18 3.9 .89 3.78
Pipeline Road 150 4.30 4,22 4.22 4,22
No. 2D Ridge TA 1 4.17 4.17 4.17 4,17
No. 20 Ridge 623" 5.74 3.52 4.36 4.36
No. 21 Ridge 627 7.72 7.33 6.67 6.67
J-3 17.77 17.11 17.77 17.11
J-6 2.468 2,68 2.68 2.68
Drill cores J - 4(v) 2.78 1.71 L.63 1.34
] - Kb} 2.28 1.24 2.28 1.24
. 2.23 2.18
-3 L35(+ L300+ _
J-3 7.350(0) 1 63000 s paeny | 2.0a0
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3. Seam A 1
{See Drg. 18)

This scam is abranch of Seam A and located a little lower horizon. It measures 1.1 to
1.5 meters in total thickness, with the coal thickness 0.9 to 1.24 meters in the area from Ridge
No. 14to No. 17.

As it runs eastward, the coal thickness increases and it moves gradually away from Seam
A to be located evenlually about 10 meters below at the cast end of the claim.

However, since the ash content in the raw coal is generally high (about 25 percent) and a

fow vield is anticipated, the valuc of the seam for mining is considercd to be little.

Total Thickness (iu.) Minable Thickness {m.)
Locati Thickness of | Thickness of |Thickness of | Thickness of
cation Index ) .
working coal |part of ceal |working coal |part of coal
face out of the left |[face out of the left
column column
No. 17 Ridge 600 2,47 1.90 2.24 1.80
No. 18 Ridge 614 2.34 2.27 2.34 2.27
No. 19 Ridge 620 - 621 2,78 2,18 2.00 1.78
Pipeline Road 150 3.05 3.12 1.83 1.57
No. 21 Ridge 4,291 2.88 1.94 2.88 1.94
4., Seam A 2

This seam is another branch and located abour eight to more than ten meters below Seam

A 1. Toward the east from the No. 17 Ridge, it shows a fast increase in coal thickness and get-

ting stable.
Having a low ash content, this seam can be mined.
Total Thickness (m.) Minable Thickness {m.)
. Thickness of | Thickness of | Thickness of | Thickness of
Location Index . .
working coal | part of coal | working coal | part of coal
face ow of the left| face out of the Jeft
column column
No. 17 Ridge 601 1.82 1.79 1,82 1,79
Ne. 18 Ridge 607 2.26 2.26 2.26 2.26
No, 18 - 19 Ridge 612 2.75 2.72 2.75 2.72
No. 19 Ridge 620 2.35 2,45 2.53 2.45
Pipeline Road 148 3.36 3.23 3.22 3.13
No. 21 Ridge 4, 294 3.16 3.11 3.16 3.11
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3. Seam K-5
(See Drg.25 Columnar Sections of Coal Seam K-1, K-5 in Tunnel)

Total Thickness (m.) Minable Thickness (m.)
] Thickncss of | Thickness of [Thickness of | Thickness of
Location working coal | part of coal |working coal | part of coal
face out of the face ow of the
left column left column
Drill ) .
care Morrisey Creek, DII-AlC 5.18 2.43
Morrisey Creek, DH-AS 3.7 0.76
Tunnel ) ] - B {uy 2.%3 2.51
Morrisey Creek, K-3 tunnel 3.36 4,34 W 1.53 1.51
o~ Few information is available on the lower coal seams such as K-3 and K-1. In 1965, a

tunnel was dug on this seam and the bulk sample for drum test was collected. [t was found that
the coal is divided into two parts with about 0.9 meters thick parting located about one-third of

the thickness from the buttom. Drills DHAS amd DHA10 made in 1964 fit this seam.

6. Seam K-1
(Sce Drg. 25 Columnar Sections of Coal Seam X -1, K-5 in Tunnel)

Total Thickness {m.) Minable Thickness {m.)
e Thickness of | Thickness of [Thickness of | Thickness of
Location working coal | part of coal fworking caal | part of coal
face ont of the face out of the
left column left ¢column
Drill MOIl‘iSb'ey CI‘E‘.'EI‘.’,DHA‘ 8 16.58 13.11
4 Core |Morrissey Creek DHA 1 11.59 11.59
Morrissey Creek,K-1tumnel | 15.64 9.75 | *3.01 2.65
Nop. 2 Ridge 13.29(H 7.85(+)
Index N(?' lf}Rldg‘E.' 3.06 2.71
(Pipeline)
Pipeline Road 4.14 3.70 [

* Exploitable thickness at the lowest level

A tunncl was purt on this seam in 1965 for taking bulk samples. In cross-cuttings, it was
found that this seam contains many coaly shales, shales and other bones ranging from 0.2 meters
to several centimeters in thickness,

The total thickness of the seam ar the tunnel site is abour 13 meters and drops sharply to

3.00 meters at the Pipeline about 7, 000 meters southeast of Morrissey Creek. Not much can be
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known about the lateral change of the seam between these two points, because of the poor out-

crops. But it is surmised that the geam keeps enough thickness for mining in the whole arca.

{note)
Seam No. 10 in the Balmer Colliery about 30 miles north located as the same siratigra-
phical horizon as this seam. In Balmer, only the top ol it is being mined.
7. Other Seams
(See Drg. 20 Columnar Section of Other Coal Seams (No. 3, 3, 7 Ridge), Drg. 21 Columnar
Section of Other Coal Seams (No. 9, 11, 16 Ridge), Drg. 22 Columnar Drg.21 of Other Coal
Seams {No. 20 Ridge, Pipeline Road)
Besides the above -mentioned seams, it is hoped that two or three more seams will be
found suitable for mining, even in limited areas. But so far available information of them is very

poor, and {urther prosgpecting is needed, especially in the Pipe Line arca.
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{(XI) COAl, RESERVE

Because of the extensive size of lease, exploration in depth through drilling has not been
sufficient to obtain satistactory data on the conditions of these seams in deeper parts,

However, as for outcraps, the findings thus far made available by means of trenching and
tunnelling operations have disclosed the general conditions.

To give an estimate of coal reserve, the calculation is made on the basis of the assumptions
listed below:
Reference:

Bases for Coal Reserve Calculations {(See Drg. 26)

1. Seams Included in Calculation
As described in (IX) Coal Seams, Seams B, A, Ay, and A2 are considered as suitable coal

scams for mining and included in the calculations.

2, Area Exclinded from Calculation

Part of seams which lie under those covered for the calculations was excluded. (For exam-

ple, Morrissey Creek side)

3. Sections
With the conditions of the outcrops taken into account, a distance of about 8,500 meters along
the strike of the seams included in the calculation was divided into a number of sections to make them

calculation unit areas.

Seam B ---===--=- 8 sections
Seam A ---------- S sections
{In addition, Az ----- 2 sections; Al ----- 3 sections)

4. Excluded Sections
A zone of 100 meters wide from the outcrops is excluded [rom the items for célculations.
The coals lower than 1, 200 meters above sca level --- proposed main haulage level ---

is excluded.
For the calculation of the minahle reserve, parts of the coal seams where i is disadvantages

to ine, judging from quality and yield are excluded.

5. Calculation Forinulas
*
- Thepretical Reserve; Total Area x Total Coal Thickness x Specific Gravity
* {Total Coal Thickness: Total Thickness of part of coal out of thickness of working coal face)

- Theoretically Minecable Reserve: Total Area x Mineahte coal thickness x Specific gravity
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- Mineable reserve: Theoretically Mincable Reserve x Recovery

- Recovered Clean Coal: Mineable Reserve x Yield {$0)

6. Calculation Bases

1)

(2)

(3}

(4

{Naore)

Pitch
Judging from the cross section of the seams, the following pitches are adopted for seams B
and A.

18°30" for the area from No. 8 ridge westward

14930’ for the area from No. 8 ridge eastward
dineuable Coal Thickness
There are sections in which it is disadvantageous to mine becausc of partings, and some of
these sections are excluded, taking coal quality and yield inte account in addition.
In the case where there are no outcrop measurements in the caiculation sub-area, the
ceal thickness of the nearest outcrop is corrected taking lateral variation of the seam inte
consideration and adopted as the coal thickness of cutcrop in the sub-ares.
The thickness of the coal at the 1, 200-meter -level is estimated at 70 percent of the thick-
ness of the outcrop, and the mean value is taken as the average coal thickness in the sub-
arca,
Recovery
The surveys have so far revealed almost no faults that would seriously affect mining opera-
tions. However, for the sake of safety, recovery ratc was held down to 80 percent, taking
into acceount the possible existence of unfavorable faults and coal quality.
In addition, the recovery rate would fall off to 80 percent, when reserve coal along the pits
and faults were allowed. Then, recovery is cstimated at 64 percent --- (80% x 80%).
Yield
The yield was estimated at 85 percent by allowing for the socalled intermediate coal that

cannot be made into clean coal, and loss at mining operations, transportation and ceal pre-

paration process.

It is nol necessary t¢ add coal preparation yield independently because the coal thickness

was taken as the thickness factor in the calculation of coal reserve and loss at coal prepa-

ration was taken into accoum in calculation yield.
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7. Thearetical Reserve

Name of Seam !i?bdiiiiém e oM [Tl area T RS s
(m) (m?) (M/ton)
3840-4413 2.26 633,219 1.30 1, 860, 000
4415-4408 1.83 161,323 1.30 380, 000
4408-704 2.89 2, 506, 677 1.30 9,410,000
B 704-710 2.00 850,110 1.30 2, 600, 000
710-270 3.13 3,968,812 1.30 12, 080, 00O
 270-34 2.52 6,157,375 1.30 20, 170, 000
Sub-total 46, 300, 000
544-33 1.25 4,898,631 1.30 7, 940, 000
B 33-704 1.47 1,578,374 1.30 3, 000, 000
(UppeT) 904 -border 2.75 2, 956, 004 1.30 10, 560, 000
[ Sub-total 21, 500, 000
Total of B 68, 000, 000
TA4-4238 4.65 3,912,667 1.30 23, 620, 000
4238-4362 3.74 1,660,954 1.30 8, 080, 000
A 4362-36 1.08 6,637,370 1.30 9, 300, 000
36- 615 2.35 2,042,404 1.30 6, 260, 000
615-4294 3.95 2,042,404 1.30 14,940, D00
Sub-total 62, 200, 000
600-36 0.86 1,587,825 1.30 1,780,000
Al 36-614 1.44 2,042,404 1.30 3,820,000
' 614-border 1.80 2, 906, 942 1.30 & 800,000
"Sub-total 12, 400, 000
601 -607 1.71 1,041,886 1.30 2, 340,000
A2 607 -border 2.34 | 2,906,942 1.30 8, 860, 000
Sub-total f 11, 200,000
Groupof B +4A . 153, 800, (000
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8. Theoretically Mineable Reserve, Mineable Reserve, Recovered Clean Coal
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9. Calculation lable of Theoratically Minecable Reserves
cwm ‘5 £ o3l5E s ~ r w | Wy = oz —{ - o=
= C - < .2 < & o = 7 ol

2 | S eREZ98 B 2 EE | @ R 53

s 2 9 o C‘. Q@ - 5 o - c =] : -

- FRG(2 R » g ez | = & g3

y k] S - © o : - -
S - T 5 =2 = = g =
£ |fsilze: g, i ES | S : =2
: GRI|IEES 2 3 ~Z 4 £
S E-% a2 K3 5 =
o E om = 2 *
3840-4415 2,31 | 1.43 633,219 1.3 \ 1,300,000 64 300, 0600 I 35 700, 200
' 1 3 SCCLL Lt th 1.1
+415-4408 193 [.e1 | celze3! B "ﬁdﬁeﬁ Jrhfgi.ﬂr.ﬂﬁo&é SEGPRS AL the culcrop with 1. 16m
4403-703 2,05 | 2.26 2,336,077, 1.3 i 7,200,000 64 | 4, 700, Oﬂﬂ 83 ] 4,000, 000
v _,—__ iz o excluded; thero sre some sectioms ar the outerop wits 1,39 -
I;\M 70 2.00 [1.40 830,11V 1.47m & 1.04 - L. 7m seam and coal thickness
710-270 3.05 | 2.46 2,968,812 1.3 9,700,000 &4 6, 200,000 | 85 3, 304, OO
270-34 220 1215 6,157,378 1.3 | 0E 100,000 64 11,300,000 | 85 %,400, 000
Suh-rotal 1.3 135,600,000 22,700,000 | &% 24, 4040, 00N
544-33 1.33 {:.15 3,598,631 IWI excluded; at 1, 200 level there are many sectivns with less
than 1.am =eam thickncss. 1.5m is an average mineable seam
B 33-704 1.5 { 2.300 1,578,374 J thiciness.
{Upper)| 704 Lorder 2,48 | 2,12 2,936,004 1.3 5,400,000 ) b6 3, 300,003 | 85 <, 600, 000
Sk -total 1.3 £,420,000 | 64 5,300,000 | &5 4, BOO, 000
Jotel of B 1.3 4 44,000, Q) Gk 28, 000, Jan a5 24, D00, O
[ TA-4-4234 3.94 | 280 3,912,067 7 axeluled: poor quality (V. M., Fluidity) 1in spite of vnough
¥ i e e et
4238-4362 3.72 | 2.04 [1,660, 53  -hickness.

N 4362-3h 1.26 | 0.96 |g,0637,570 exc. micd; the samc as No, 364-33 & 33-7 4 o mazrap,
36-613 2,00 | 2,30 (2,042,404 | 1.3 5,100, 000 & 4,300,000 | B3 3, 300, 508
515-4299 3,30 | 300 2,900,932 | 1.3 | 11,400,000 | &4 7,700,000 | 83 ¢, 200, o0l

Teral 1.3 | 17,500, 4 b4 12,000,000 ! 83 4, 500, i
601 -607 1.42 | 2.71 1,041,880 | excluded: the saime above and insvfificient data
A9 607 -border 1.96 2.32 2,906,342 1.3 8,804, 000 o 5, 600,000 85 4, BOO, 30D
Toral - 1.3 8,800,000 | 64 %, 600,000 | 85 4, 800, 000
Total of A braup 1.3 126,303,000 64 17,600,000 | 83 14, 300, 000
Total {RHA+AS) 1.3 [ 73,330,000 | 64 45, 65(K,000 | 85 38,300, 000
{Note)

The part where more than 70 of seam thickness is less than 1,50 moag cuierop on 1, 2001 above sea level,
proposed maln haolage level is in gencral excluded from tie items for calculdtions, taking into account min-
ing equisments and micing mezhod.
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Supplement:
YIELD

Studying from various angles the results of tests on samples [rom tunncls to know the ac-
tual yicld of Fernie coal, we made the following conjectures.

We carried out studies only on Scam B, which is considered 10 be good for cxplaitatien,
postponing until later studies on Seam A since there is a question about coal in the Morrissey Creek

scctions and samples (rom drills were collected at only a few places in the Pipeline sections.

Referencc:
Places where samples were collected -=-==~-~-~ Drg. 2
Coal pillars where samples were collected --~-- Drg. 23
Washability curves according to places -------- P. 34

1. Yield as Considered from Washability Curve
P. 34  shows the washability curves of samples from various tunnels. The theoretical yield,

as calculated on the basis of the washability curves, is shown in Table 1.

Table 1

‘l'hickness, Thickness, |Ash of raw | Thecretical

Coal seam |working coal | part of ceal |coal . vield
face (m.} our of left & %
column{m .}

B - 2 3.01 2.90 17.8 84
TG - 3 2.3 2.24 27 .4 b4
TB-4 {Upper) 2.71 1.80 18.7_H— 63
TEB~4 (Lower) 2.30 E.SG 17.9 61
TB-5 2.79 2.79 21.1 o4
TB-6 (Upper) 1.95 1.33 23.9 61
TB-6 (Lower) 2,33 2.23 7.8 90
J-1 4.22 4.22 - 6.3 100
] -4 4,32 4.16 18.3 EO— R
]- 5 250 2.29 22.1 -
]-6* 2.73 2.14 36.7 -

* Coring yvield questionable.
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But some of the samples were derived from the portions of coal secams which contained
little coal, and the coal face which will be actually exploited will be 2.5 to 3 meters thick.

The theoretical vield and actual yield, when this is taken into consideration, are as follows.

The collection rate of core samples is problematical.
For the purpose of checking the vield and the quality of raw coal in Table 1, we figured out
ash content in raw coal by adding specific gravity and thickness to ash content accorcing to cach

ply. The result is as shown In Table 2.

Table 2
Coal Seam ! Sink and Flotation Test Ash accord-
| by Kobukuro by Mitaka ing ply
(;l," ]
ézgl,c of Raw 17.8 15.8 15.3
TB - 2
Theoretical |
84 88 8%
Yield %, *
:‘:sh % of Raw 27.4 19.2 23.9
Coal
TB-3 (Upper) Theoretical 64 89 75
Yield
ol &
ézil,/g of Raw 18.7 20.0 22.8
TB-4 (Upper)
Theoretical
' : 58
Yield % i o
[aig .
észlm of Raw 17.9 15.9 17.3
TB-4 {Lower) °
Theoretical = '
< 61 i) 63
Yield % ’
és:l% of Raw 21.1 15.6 16.9
T8 -5 ° ]
Theoretical
S4 7 65
Yield & 0
(J}’ .
éshl,o of Raw 7.8 11.4
TB-6 {lower) od
Theoretical
99 93
| Yield % '
(MNote)
iy A large amount of samples were analyzed at Kobukuro. The coal particles were

0.5 to 20 millimeters in diameter.
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1) Materxials at Mitaka anaiysis consisted of samples according to each ply put together,
with the coal particles ranging from 10 willimeters to 100 mesh,

iii) The theoretical vield under the heading of ash content according to each ply was rig-
urcd out by means of the ash content cqualization mcthad.

iv) The yield of fine particles was considered as H). 5 millimeters, or about the same
as slack.

v) Since materials ar Mitaka analysis were small in practicle size and particies
were separated from each ather, their vield was naturally higher than samples for
analysis at Kebukuro.

The results of the analysis at Kobukuro and at Mitaka analysis cannot be compared with
each other directly because of differcnces in the sampling methed, particle size and the analysis
method. (Specific gravity was not taken into consideration in preparing atr Mitaka samples for a
sink and float test).

In particular, that TB-3 and TB-3 samples showed considerable differences in ash content
in raw coal and yield is problematical. Bur this time we mainly concentrated on analysis at Kobu-

kuro (the samples, being large in quantity, would resemble raw coal thar would be dug out in actual

exploitation).

2, Yield as Determined by Thickness of Coal Face
{1} TB-2 (tunnel)
Samples were collected from a 3.01-meter-thick of coal face with a 2. 9-meter thick ¢oal

seam.

The ash content in raw coal is 17.8 percent and the theorctical vield is 84 percent. Since
the thickness of coal face translares as the exploitable thickness, the actual yield is also set av 84
percent,
{2) TB-3 {tunnel)
Samples were collected from 2.51 meters thick. As this can be considered as an exploit-
able thickness, the theoretical vield is 64 percent.
{3} TB-4 (tunncl)
Thickness of seam of 4.67 meters was divided into the upper and lower parts in taking the
samples. But the sccrion that can actually be exploited is a thickness of 2.78 meters in the central
part. In this case, the ash content in raw coal is 13.8 percent. The following two methods were

used in inferring the yicld.

A} Ash Content Equalization Method

Table 3 lists the ash content in refuse of various samples when ash content in clean

coal is 7 percent, as shown by the washability curves.

01 -



Table 3 The ash content in refuse for lower

TB-4 samples is 39 percent. On thc assump-

Sample Ash in Refuse %
mpe Shin heluse & tion that ash content in raw coal is 13.8 per-
TR - 2 80 . .
cent and ash coment in ¢clean coal is 7 per-
m-3 7 cent, the yvield is ca.culated as follows.
TB-4 (Upper) 40
_ Ash in refuse - Ash in raw coal
I'8-2 {L.ower) 39 € ~"Ash in refuse - Ash in clean coal 100
TB -3 42
. 39.0-13.8 W= 7
TB- ) ; =2 T o2 x 100 = 78,8 (%)
B-6 (Upper} 58 39.0- 7.0
Average 551
Namely, when ash content in raw coal

is 13.8%, the vield rises to 78.8%.
Washability Curve Correction Method
We pwt together the washability curves for the upper and lower pavts of TB-4 cna
50-50 basis anc composcd a single curve for the whole layer. The ash content in
raw c¢oal, as indicated by the synthesizec curve, 1s 19.6 percent.
An improvement in the quality of raw coal means a reduction in elements with high
ash content or high specific gravity and an incrcase in components with low ash con-
tent or low specific gravity.
Now if we uniformly cut elements with a specific gravity higher than 1.35 by 40 per-
cent and add the curtailed amount to ingredients with a specific gravity lower than
1.3S, ir resules in washability curves as shown in the following page. The washabi-
lity curves put ash content in raw coal at 13.6 percemt, and the theoretical yield in
this casc is 84 percent.
To be on the safe side, we adopt the lower 79 percent as the theorctical yield for

Ti3-4,
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(4) TB-5 (tunnel)

The 2.79-meter thickness which was sampled can be regarded as wholly exploitable. The

theoretical yield is 34 percent.
{3) TB-6 (tunnel)

The upper layer, with coaly shales 0.62 meters thick at the top, provides coal poor in ash
content in raw coal and yield. But coal from the lower layer shows an excellent 7.8 percent in ash
comtent in raw coal which makes it usable without washing.

If the bordering sections of the upper and lower layers where the coal is poor in quality and
exploitation is limited to a thickness of 3.03 percent which furnishes good coal, the theoretical yield
can be called 100 percent.

Bur the ash content in raw coal, as calculated from ash content according to each ply, comes

to 9 percent, and this leads us to set the yield at 95 percent. We put the theoretical yield at 95 per-

cent to be on the safe side.
(6) J-1 idrill)

Sampling thickness is 4.22 meters. There are almost no partings. The ash content in raw
coal is 6.3 percent. If only the 3-meter thickness where the coal is good, the ash content in raw
coal is expected to drop to & percent. As such, the yield can be considered as 100 percent.

(7) J-4 drill)

Samples were collected from a 4.32-meter-thick coal-containing stratum. Raw cozal sam-
ples were mixed on the basis of ash content, thickness and specific gravity according to each ply,
and they were put to a sink and float test at 1.4 and 1.6 of specific gravity. The result is shown in

Table 4.

Table 4
$.G. WY, A% TW% ZA%
-1.4 | 59.50 6.92 59.50 6.92
1.4-1.6 | 19.96 18.78 79.46 9.90
+.6 | 20.54 50.70 | 100.00 18.28

A proportional calculation based on the above table puts the yield at 60 percent when ash
content in clean coal is 7 percent.

The columnar section of coal seam shows that there is an partings between the upper and
lower parts like TB-4. If the good coal sections in the middle measuring 2. 87 meters thick are
exploited, ash content in raw coal is cbtainable from ash content according to each ply.

The ash content is 13.4 percent or about the same as the figure for TB-4. Since the layer
is located deepér than TB-4, the yield as shown by the washability curves of TB-4 is 84 percent.

The yield calculated under the ash content equalization method is 80 percent. Consequent -
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ly, we adopt the 80 percent.
(8) 7-5 (drill)

The total thickness of the coal -containing stratum is 3.85 mcters, with a 2.2%-meter -thick
coal bed without partings in the bottorn. But since there was a flood during the drilling operation.
the core sample collecction rate was less than 50 percent. The good coal deposit is apt to become
powdery, and as good elements flowed out with water in the floed, the yield is unknown.

(9 J-6 (drill)
Table 5 shows the resulr of a sink and float test on samples at Mitaka analysis.
The above table puts the yield in a very low range of 10 to 13 percent. But we excluded it

from our studies this time as the core sample collection rate is problematical.

Table 5
5. 6. W% | A% W% | zA%
1.4 27.62 9.14 27.62 9. 14
[ 1.4-1.5 15.99 | 22.02 43.61 | 13.86
1.5-1.6 13.44 | 31.47 57.05 | 18.01
.6 | 42.95 | 61.45 | 100.00 | 36.67

3. Inferment of Actual Yield

The yields that have so far been olxained from calculations and diagrams are theoretical
values. But in the event of actual exploitation, deelines in yield resulting from the mingling of non-
coal matter and the washability of raw coal should be taken into account.

(1) Yield Decrease Resulting from Mining

In actual exploitation, circumstances cannot be as good as when samples are collected. In
particular, highly mechanized exploitation is inevitably accompanied by such conditions as fall of
rock from roof and relative rise 5f floor against ddvance of working face which put waste non-coal
matter in coal.

Even if only good-coal sections ranging from 2.5 to 3 meters in thickness are selected for
exploitation, as we suggested, it seems difficult to carry the project out as planned. Since it is
impossible to figure out the mingling rate of non-coal matter theoretically, we put the decline in
the yield ar 10 percent, considering our past experience,the sampling conditions and the geological
conditions in the coalfield.

(2) Yield Decline Resulting from Coal Preparation
Even though the most advanced washing machines are used, the actual yield cannot be ex-

pected to be the same as the theoretical value. The difference varies in accordance with the kind

of the washing machine and the washability of the raw coal.
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The degree of dilficulty of the various samples when ash content in clean coal is 7 percent,

as we figured out from the washability curves. is listed in Table 6.

Except for TB-5, the washability of the Table 6
samples is generally good. The d ee of dif-
P & Y8 © degree bt el Sample Degree of Difficulty
ficulty being as they are, the yvield drop will
¥ g as they are evie p wi T8 - 2 3
be 1.5to 2 percent if heavy medium cyclone -
TB - 3 7
are used.
TE - 4 I3
But from a comprehensive vicwpoint,
TB -5 42
we set the yield decrease at 3 percent, includ- B - 6

ing the loss of some fine coal.
We figured out the actual yield in the following manner. For example, when the theoretical
yield is 80 percent;
{80x0.9)-3.0=069%

The actual yvields for the various locations, as we calculated by the above method, are as

follows,
Table 7

Thickness, |Thickness, | Ashin Raw | Theoretical |Actual yield
Sample working coal|part of coal | coal , yicldl | &)

face {m) out of left {9 (%

column {m)

TB - 2 3.01 2.50 17.8 84 73
T8 - 3 2.51 2.24 27.4 64 25
TB - 4 2.78 2.78 13.8 79 68
TB - 5 2.79 2.79 21.1 >4 46
TB - 6 3.03 3.03 9.0 95 83
J -1 2.97 2.97 6.3 100 87
I - 4 2.87 2.87 13.4 80 69

(notey) J-3 and J-6 samples were excluded because their coring yield was ques-
ticnable.

The average actual vield for the samples listed in Table 7 is 68.7 percent, but TB-3 and
TB-6 arc located in the eastern part in an area where exploitation is possible only after 1D years.

It seems advisable to use the average yield for locations to be initially exploited as the an-
ticipated yicld in drafting a development program and then to find out precise yiclds for the respec-
tive locations while mining is under way .

Therefore, we suggest drafting the program on the basis of the average yield for the five

sites of TB-2, TB-3, TB-4, J-1 and [-4. The average is 70.4 percent.
~0é -




At some of the locations, coal deposit conditions are peor near the outcrops but are good ar
the lower levels.

Distances between the locations differ considerably. and it is difficult to interprete how wide
each sample is represented over the arca.

We gave the sections near the outcrops the value of 1 and those art the lower levels explored
by drilling 2, and added them up for the average vield as follows.

(73 + 55 +53)7+ BT+6Nx2 _ 73 4 (3

But just to be on the safe side, we feel that the 70 percent arithmetic average derived before

should be adopted this time.

4. Conclusion

Although various problems are, as were mentioned in 3 above, involved such as estimate of
the scope represented by samples, determination of the area for initial exploitation, cstimation of
the mingling rate of non-coal matter, it would be safe to put the actual yield at 7 percent in ash con-
tent in clean coal and acrual yield is 70 percent in guaranteed ash content, 7 percent.

When guarantced ash content is increased, the yield also goes up just a little. Coking coal,
which has to compete against other coal descriptions, should be given a merit of some sort, parti-
cularly when it is newly-exploited coal. If Fernie coal is to be given a merit artificially, it neces-
sitates the reduction of ash content as compared with conventional Canadian coal,

In conclusion, it seems appropriate at the present time to say that guaranteed ash content
for Fernie coal is 7 percent and the yield is 70 percent.

The following curve shows the average washability curve for the area scheduled for initial
cxploitation. This makes aliowances for a decline in yield which would result from the mixing of

non-coal matter in actual mining work.
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(X} COAL QUALITY

1. Samples Taken From Tunnels
See Drg. 23, 24 and 25.

Tunnels were driven for collecting samples for drum tests from Seams B, A, K-1 and
K-5. The samples, thus collected, were washed and prepared so that they had a certain fixed
ash content at Kobukuro Iron Works Co., Ltd. in Kyushu, Japan (preparation process is shown
in the attached table), and were forwarded to six steel mills to undergo chemical amalyses, drum
tests, and other tests.

(1) Test results at Kobukuro iron Works Co., Ltd.
A) Preparation process

(See attached table)
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B) Size Distribution of Coal Samples

Test Method ....... Screening samples by 30mm and Z0mm sieves.

(unit; weight %)

Size (mm)

Year Coal Seam +30 20 - 20 -20 Total
TB-2, upper and lower mixed 12.7 14.1 73.2 100.0
TB-3 upper 4.4 10.0 85.6 100.0
TB-3 middle and lower mixed 10.0 14.2 73.8 100.0
TB-3, upper and lower mixed 5.7 12.6 81.7 100.0
TB-4, upper 7.4 10.3 82.7 120.0
TB-4, lower 10.3 13.4 76.3 100.0
TR-5, upper 6.3 12.8 80.9 100.0
TB-3, middle and lower mixed 15.7 16.5 67.8 100.0
TB-6, upper 17.8 82,2 100.0

1967

TB-6, lower 27.3 72.7 100.0

TA-2, upper 3.0 11.0 85.4 100.0

TA-2, lower 21.2 21.0 57.8 100.0

TA-3, 2-1 2.4 5.2 92.4 100.0
2-2, '

TA-3, 2_3} mixed 6.9 8.2 84.9 100.0
2-4,

TA-3, 2_5) mixed 4.4 6.8 88.8 100.0
-1,

TA-4, 1_2) mixed 2,7 4.9 92.4 100.0
1-3, .

TA-4, 1_4) mixed 6.4 9.5 84.1 100.0

C) Size Distribution after crushing +20mm
Crushing method:

Raw coal of more than 50 mm size was crushed by hand and, together with 20-50 mm raw

coal, was crushed by a jaw crusher (20mm), and sieved by a 20 mm screen. 4+20mm coal on the

screen were hand-crushed and mixed with -20mm coal.

T
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Coal TB-2 (upper, lower mixed) 1567
Seam
Sizg ™ W% AT, } I W | 2 AR tE W' 12 A
20 - 10 21.4 25.4 21 .4 25.4 100.0 19,0
10- 5 16.8 23.0 38.2 24.4 78.6 17.2
5- 2 24 .4 18.6 62.6 21.3 61.8 15.7
2- 1 12.0 14.1 74.6 20. 8 37.4 13.8
1-0.5 9.5 13.9 84.1 20.0 25.4 13.6
- 0.5 15.9 19.0 100.0 19,0 15.9 13.4
TB-3 {upper) 1967
20 - 10 16.9 46.7 16.9 46.7 100.0 27.8
10- 5 13.3 33.9 30.2 a1.1 83.1 24.0
5- 2 4.1 27.1 54,3 34.9 69.8 22.1 |
2- 1 11.2 24,4 65.3 33.1 45,7 19.5
1-0.5 9.9 21.7 75.4 31.6 34.5 17.9
- 0.5 4.6 16.4 . 100.0 | 27.8 24.6 16.4
TB-3 (middle and lower mixed) 1967
20 - 10 23.9 67.7 23.9 67.7 | 100.0 42,5 |
10- 5 15.9 48,9 39.8 60. 2 76.1 34,5
5- 2 21.0 39.6 60.38 53.1 60.2 30.7
2- 1 10.9 34.9 71.7 50.3 39.2 26.0
1-0.5 9.2 27.4 80.9 47.7 28.3 22,5
- 0.5 19,1 20.2 100.0 42.5 19.1 20, 2
TB-3 (upper and lower mixed) (not delivered to mills) 1967
20 - 10 16.5 45.4 16.5 45.4 100.0 27.3
10- 5 14.5 35.2 31.0 40.6 83.5 23.7
5- 2 2.3 26,7 55.3 34,5 69.0 21.3
2- 1 14.0 21.0 69.3 31.8 44.7 18.3
1-0.5 9.3 19.6 78.6 ' 30.3 30,7 17.1
- 0.5 21.4 16.0 100.0 27.3 21.4 16.0
TB-4 (upper) 1967
20 - 10 15.2 21.6 15.2 21,6 100,0 19.3
10- 5 14.7 17.3 29,9 19.5 84.8 18,8
| 5oz | B 21.1 53.7 20, 2 70.1 19,2
Y WSS RSP A DG A=U PR S A
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ng;m TB-4 {upper) {cont'd} 1967
Sizg WY AY 15 WG VEAT, 1EwWg | trag
2- 1 11.1 21.0 64.8 20.3 46.3 18.1
1-0.5 11.9 19.5 76.7 20.2 35.2 17.2
- 0.5 23.3 16.1 100.0 19.3 23.3 16.1

TB-4 (lower) 1967
20 - 10 20.6 30.0 20.6 30.0 100.0 18.9
10- 5 16.4 24.5 37.0 27.6 79.4 16.0
>5- 2 24.0 15.5 61.0 22.8 63.0 13.8
2-1 10.4 12.8 71.4 21.4 39.0 12.8
1-0.3 10.5 11.3 81.9 20.1 28.6 12.8
- 0.3 18.1 13.6 100.0 J 15.9 18.1 13.6
TB-5 (upper) 1967
20 -10 18.1 48.3 18.1 48.3 -100,0 42,5
10 - 3 17.8 36.2 35.9 42,3 76.1 24.5
5 - 2 22.4 35.9 58.3 39.8 60.2 30.7
2-1 11.4 31.3 69.7 38.3 39.2 26.0
1-0.5 9.3 26.4 79.0 37.1 28.3 22.5
- 0.5 21.0 20.1 100.0 33.5 ‘ 19.1 20,2
TBE-5 {middle and lower mixad) 1967

20 - 10 25.7 30.4 25.7 30.4 100.0 21.1
10- 5 19.0 24.0 44.7 27.7 74.3 17.8
o - 2 21.2 18.6 63.9 24.8 35.3 15.7
Z2-1 10.2 14.2 76.1 23.3 34.1 13.9
1-0.5 8.0 16.1 84.1 22.7 23.9 13.8
- 0.3 15.9 12.6 100.0 21,1 15.9 12.6
TB-6 (upper) 1967

20 - 10 15.2 38.2 15.2 38.2 100.0 24.1
10 - 5 13.0 32.2 28.2 35.4 84.8 21.6
3- 2 24.3 25.2 52.3 30.7 71.8 19.7
2-1 14.1 19.4 66.6 28.3 47.5 16.8
1-0.5 10.7 18.2 77.3 26.9 33.4 15.8
- 0.3 22.7 14.6 100.0 24.1 22.7 14.6

—~
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Seam TA-6 (lower) 1947
Size, W A% PEWE  USAR | 1XWE | 12AS
20 - 10 13.8 10.9 13.8 10.9 100.0 7.7
10- 5 15.4 8.5 29.2 9.6 86.2 7.1
5- 2 27.0 6.9 56.2 8.3 70.8 6.8
2- 1 15.1 6.8 71.3 8.0 43.8 6.8
1-0.5 9.9 6.4 81.2 7.8 28.7 6.8
- 0.5 18.8 7.0 100.0 7.7 18.8 7.0
TA-1 (upper) 1966
20 - 10 22.7 2.7 22.7 2.7 100.0 2.8
10- 5 17.5 3.2 40.2 2.9 77.3 2.8
5- 2 23.1 2.7 63.3 2.8 59.8 2.7
2- 1 8.6 2.9 1.5 2.8 36.7 2.8
1-0.5 6.5 2.5 78.4 2.8 28.1 2.7
- 0.5 21.6 2.8 100.0 2.8 21.6 2.8
TA-1 (lower) 1966
20 - 10 22.4 7.6 2.4 7.6 100.0 6.2
10- 5 15.9 6.7 383 7.2 77.6 5.8 |
5- 2 22.5 5.5 60.8 6.6 61.7 5.6
2- 1 11.7 4.5 72.5 6.3 3.2 5.6
1-0.5 7.1 5.9 79.6 6.2 27.5 6.0
- 0.5 20.4 6.1 100.0 6.2 | 204 6.1
TA-2 (upper) 1967
20 - 10 17.9 50,9 17.9 50.9 100.0 29,0
10- 5 14.5 39.3 32.4 45.7 82.1 24.2
5- 2 22.7 28.8 55.1 38.7 67.6 21.0
2. 1 13.0 21.8 68.1 35.5 44.9 17.1
1-0.5 10.9 17.2 79.0 33.0 31.9 15.2
- 0.5 21.0 14.1 100.0 29.0 21.0 14.1
TA-2 {lower) 1967
20 - 10 33.6 62.1 33.6 62.1 00,0 | 43.9
10- 5 16.0 52.0 49.6 58.8 66.4 4.8
5- 2 20.9 37.1 70.5 . 52.4 50.4 29.3 |
b e,k T N B N
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TA-2 (lower) (cont d)

Size W, A% L3 W | TAY | P WG trAT
2- 1 10.6 2.1 81.1 49.0 29.5 23.7
1-0.5 7.3 23,7 88.4 | 46.9 | 18.9 224

- 0.5 1.6 | 21.6 100.0 43.9 1.6 | 206 |
TA-3,2-1 1567
20-10 . 6.6 186 | 6.6 186 | 100.0 15.7
10- 5 11.1 19.4 17.7 19.1 93.6 15.5
5- 2 234 194 4l.1 19.3 §2.3 15.0

2- 1 161 16.1 57.2 18.4 58.9 142 |
1-0.5 , 13.5 13.4 70.7 17.4 42.8 12.1
- 0.5 *u 29.3 11.5 100.0 15.7 29.3 11.5
TA—a,(i:g mixed 1967
20 - 10 0.7  17.1 107 17.1 100.0 10.2
10- 5 14.9 12.6 25.6 14.5 89.7 9.4
5- 2 21.0 10.3 46.6 12.6 74.4 8.8
2~ 1 13.4 5.3 60.0 11.9 53.4 8.2
1-0.5 12.3 8.1 72.3 11.2 40.0 7.8
- 0.5 7.7 7.7 100.0 10.2 27.7 7.7
TA-3, (g:é mixed 1967
20 - 10 6.2 30.8 6.2 30.8 100.0 23.4
10- 3 10.2 27.8 16.4 28.9 93.8 2.9
5- 2 22.2 28.3 38.6 28.6 83.6 22,3
2- 1 15.1 25.4 53.7 27.7 61.4 20.1
1-0.5 16.6 22.1 70.3 26.4 46.3 18.4
- 0.5 29.7 16.3 100.0 23,4 29.7 16.3
TA -4, (i:; mixed 1967
20 - 10 3.8 22.3 3.8 22.5 | 100.0 1.7
10- 5 8.2 18.8 12.0 2000 96.2 11.3
s- 2 | 20.1 16.0 32.1 17.5 . §8.0 10.6
2- 1 15.5 10.8 47.6 15.3 67.9 5.9

WWWWNWW
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Seam TA—-i,(i:; mixed (cont'd) 1967
Size&nm) Wi AT I | ¥ WH } £ AG tIWE L HTAY
1-0.5 12.7 9.6 [ 60.3 14.1 52.4 8.4

- 0.5 39.7 8.0 100.0 11.7 39.7 8.0
TA-4,(1“3 mixed 1967
1-4
20 - 10 13.6 41.9 13.6 41.9 100,0 25.9
10- 5 13.6 36.7 27.2 39.3 86.4 23.4
5- 2 23.0 26.9 50.2 33.6 72.8 20.9
2- 1 12.1 24.0 62.3 31.8 49.8 18.1
1-0.5 12.5 20.2 74.8 29.8 7.7 16.2
- 0.5 25.2 14.2 100.0 25.9 25,2 14.2
TA-4, (M1) 1966
20 - 10 7.8 16.7 7.8 16.7 100.0 9.9
10- 5 9.1 13.4 16.9 14.9 92.2 9.3
5- 2 21.7 11.0 38.6 12.7 83.1 8.9
2- 1 8.1 11.5 46.7 12.5 61.4 8.1
1-0.5 14.3 9.2 61.0 11.7 53.3 7.6
- 0.5 39.0 7.0 . 100.0 9.9 39.0 7.0
TA-4,{M2) 1966
20 - 10 6.5 20. 2 6.3 20.2 100.0 12,7
10- 5 4.6 17.3 21.1 18.2 93.5 12,2
5- 2 24 .4 13.7 45.5 15.8 78.9 11.3
2- 1 14.6 11.1 60. 1 14.6 34.5 10.2
1-0,5 5.6 8.0 65.7 14.1 39.9 9.9
- 0.5 34.3 T 10.2 100.0 12.7 34.3 | 10.2
TA-4,(M3) 1966
20 - 10 7.0 17.8 7.0 17.8 100.0 8.2
10- 5 10.6 12.3 17.6 14.5 93.0 7.4
5- 2 24.1 9.5 41.7 11.6 82.4 6.8
2- 1 16.1 7.5 57.8 10.5 58.3 5.7
1-0.5 6.6 6.1 64 .4 10.0 42,2 5.0
- 0.5 35.6 4.8 100.0 8.2 35.6 4.8

-31-
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C%ae;m TA -4, (Ma) 1966
26 ) Wk Ab o AEWR VZAG | 1ZW% | 1 IA
20 - 10 12.2 24.3 12.2 24.3 0.0 130
16- 5 11.5 21.5 23.7 22.9 87.8 12.1

5- 2 2.9 15.1 45.6 19.2 76.3 10.7

2- 1 13.8 10.8 59.4 17.2 54.4 3.0

1-0.5 6.5 9.5 65.9 16.5 40.6 8.3

- 0.5 3.1 8.1 100.0 13.6 34.1 8.1
K-1 (upper) 1965

20 - 10 36.0 33.2 36.0 33,2 100.0 | 26.9
10- S 20.5 26.3 56.5 31.8 64.0 23.4

5- 2 9.8 27.5 66.3 31.2 43.5 20.6

2- 1 15.9 21.4 82.2 29.3 33.7 18.7

1-0.5 3.8 17.3 86.0 28.7 17.8 16.2
- 0.5 14.0 15.9 100.0 26.9 14.0 15.9
K-1, (lower) 1963

20 - 10 24.3 34.0 243 34.0 100.0 23.5
10- 5 17.3 26.4 1.6 30.9 75.7 20.2

5- 2 12.4 21.2 54.0 28.6 55 .4 18.3

2- 1 20.8 20.2 74.8 26.3 46.0 17.5

1-0.5 8.2 16.3 83.0 25.3 25.2 15.4

0.5 17.0 14.9 100.0 23.5 17.0 14.9
K-3, {upper) 1965
20 - 10 35.6 43.3 35.6 43.3 100.0 32.0

10- 5 17.5 35. 8 33.1 40.8 64 .4 25. 8

5- 2 11.2 27.9 64.3 38.6 46.9 22.0

7- 1 18,4 21.3 82.7 34.7 35.7 20.2

1-0.3 6.6 19.0 89.3 33.6 17.3 18.9

(-} 0.5 107 | 18.9 100.0 32.0 10.7 18.9
K-5, {lower) 1965

20 - 10 %.3 38.6 | 26.3 38.6 100,0 25.2

10- 5 18.8 26.6 45.1 33.6 73.7 20.5
RS N 2 S R
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Coal
Seam

Siz?mm)

K-9, Jower) (vont'd)

Wi

2-1

20.2

L Ewy

T

V3 AR

tE W

A

V7.4

25.4

42.8

16.

n

1-0.5

5.2

82.6

27.6

22.6

14.

on

- 0.5

17.4

14

7
.2

100.0

25.2

17.4

14.

Note: The figures of FAY are the calculated values.
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2y Washability Curves of Raw Coal

Conducted in 1966/1%67

TB-2

TB-3
TB-3

TB-4
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TA-3
TA -4
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TA-4
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Conducted in 1965
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B Seam
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B Seam
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B Seam
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B Seam
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A Seam
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A Seam
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A Seam

A Seam
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A Seam
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E} List of Total Amount of Raw Jocal, Amount Disposed, Amount of Clean Coal, etc.

Heavy o l Clean Clean .
Coal Number of | Raw Coal | Target | Medium [E‘l“ ~|Cican  !AcwaliRecovery| Coal sent|Coal Raw Coal
Year Seam Drum (ke Ash(®)y Flor - Coal Pis - Coalfk -')!-\ch("')' {3 "o Mills [Stored Stor ed
% e ' Ola puﬁ-cli(kg) b LA i ) L} By . L& (kg)
ton {kg) (k)
H 2,464 | L906| 0.6 | 77.4_| ‘: ;
Upper 6.5 | F _| 338 318 6.7 62.8 1,400 1 900 0
15 Toral 3.002 | 2,244] 6.6 74.8
TB-2 1 gwer ML g veo | 752l 7.6 s
10 7.5 F 223 177] 7.51 78,3 1 520 400 141
B Total 1,191 93] 7.6 78.0
Upper | 1,618 1,029 5.8 63.6 | i T
T3-3 1 2,546 | 0.3 I 594 | 31| 74| 524 | 1,150 184 91
; o Total 2,212 1,30 6.2 60.6
_ - B H 184 387 6.1 . 31.5
lpgog | Middle 2,267 | 6.3 v 37 200 6.5, 35.1 0 70 1,940
: Lower 4 s - =g e —
; Total 241 78] 6.2 1 324
I T— 7 S T1,380 7 BIU| 7.17 320 T
i Upper 51 - = — - —_— .
12 2,25 A - | 374 lx'l_ .02 45,75 . [E I ) 0
| T O R e 992| 7.0 50.8
Lowe : I 1,734 21| 6.6 F d6.8
ower - _ Ly o 8l 63 46,8 _
TB-4 13 2,420 1 6.5 F 176 47| 6.64 31.9 | 0 0 0
Total 2,230 | 1,008] 6.8 47.9
Mol P T Ty T 533 | Tnez] 69 495
(Upper & ¢ 4031 7 6.5 I B30T s e 6 vl | 1,530 § 480 0
Jower) Total | 4,181 | 2,000 6.8 492 | P
| tpper ] Lo 45 | 6d] 6.8 4.1 ] ‘
18-53 3 00 |65 [ F | 4z 7 14| 6.0 | 33.3 0 70 340
I . Total 187 78| 6.8 ] 41.7 . |
b H 3,314 1,384 6.3 1.5 :
TB-3 ;\2:‘:: ii Pog, | 6.5 F 704 3361 6.8 177 1, 150 580 | o
|- : Total | 4,008 | 1,720 6.4 ; 42.8 o ]
Cpper H | 2,036 | 1,020] &.3 [ 30.1 .
i 2983 | 6.3 F 673 | 342] 7.9 | 0.8 0 0 16
Total 2,709 | 1,362 6.8 1 50.3 _
1967 Lower H 1,149 | 88| 58| 77.1 - ]
TB-6 10 3,360 | 6.3 . 2,174 | 2,174 6.5 [ 100.0 | 0 0 3
' Total 3,318 | 3,050| 6.37 92.1 | N
Total H 3,180 | 1,9 6.2 39.6 |
(Upper & 6.343 | 6.3 F 673 | 32| 7.9 30.8 1,850 | 2,860 0
lower) * 2,174 | 2174 6.5 | 100.0 |
Total 5,027 | 4,418] 6.5 | 73.3 ]
I = 1,350 524 | 6.2 | 36.8
L'pper - [ — oo = PR .
h 200 |63 | F 389 145 6.3 37.3 0 0 200
, Total 1,739 065 | 6.2 | 38.3 L
b ower | H [ Zz3% | 8d] a2 3.2 [ ‘_
TA-2 4 ) 2,878 | 6.3 F 349 40| 6.3 | 0.1 | 0 0; 170
Total 2.706 65| 6.2 | 35.8 l
Total H 3,707 | 1,333] 6.2 36.5 |
(Upper & 4,908 | 6.3 v | 738 285] 6.3 | 38.5 | 0 ! 1,630 0
lower) [ Total 1,435 | 1,638] 6.2 | 36.8 ]
5 R 170_| 35| 6.5 53.9 | o
2-1, 11 1,933 | 6.5 F 64 33] 6.4 5.7 | 0 120} 1,700
Total 234 | 130] 6.7 ] 35.6 o o
P ] H 1,959 | 1,240] 7.0 63.5 |
A3 153 3,167 | 6.5 F 1,032 | eii| 5.2 650 | L,900 140 140
o Total 2,991 1,911 6.4 | 63.9 o
a8 R TR 631 6.6 | 44.8 |
A 2,046 | 6.3 F_ | 60 23] 7.0 383 0 76| 1,800
A ~ [Toral 203 8] 6.7 42.9 |
1w | T Ho rsi ] rnau] 651 63l
Ts-4 (5 1o 3,332 | 6.5 F L1710 | 973[ 6.0 83.1 3 | 2,110 134
' Total 2,981 | 2,117] 6.2 | 70.9 L .
1-3, 10 | [0 [ e ] wrfedf s23 o
11 10 3,703 6.3 r T 3%| 5.0 50.7 0 s 3,410
’ ! Total 247 128 6.0 »lL.3




F} Washability Test of Raw Coal from the Upper Part of TB-4 after -10 mm Crushing

a) Outline

Raw Coal of 0-20mm sizc was passed through a 10 mm screen, while raw coal of more
than 10 mm (10 mm - 20 mm) sizc was crushed to less than 10 mm, and sieved by means of a
0.5 mm screen to obtain Sample A {(0.5mm - 10.0mm) and B (less than 0.5 mm).

In the meantime, raw coal of less than 10 mm size was also passed through the 0.5 mm
screen. Through this process, Sample C (0.5 - 10,0 mm) and D (less than 0.5 mm) were ob-
tained.

After that, 0.5 - 10.0 mm size coal (Sample A + C) received a floatation test. Sample

B and C underwent sieve tests, respectively.

( b) Size Distribution of Raw Coal before Crushing
Size{ mm) W% A% Remarks
20 - 10 14.2 for crushing test
10 - 0.5 64.6
- 0.5 21.2 16.3
Total 100.0

¢} Size Distribution of Raw Coal afier Crushing

Size{mim) W% A% Remarks
I0 - 0.5 77.6 16.2 A.13.0% C.64.6%

- 0.5 22.4 16.1 B. 1.29% D. 21.29
Total 180.0 18.5

.
- d) Size Distribution and Ash Content of -0.5mm Raw Coal

Size
(mesh) | 25 6o |60-1001100-200 | 200-325 | -325 | Total
Sample
B. Sample from| W% 47.6 0.8 20.0 3.9 7.7 100.0
crushing test A% 11.7 10.3 10.8 14.2 17.1 ii.7
D W% 48.9 20.3 14.6 4.9 11.3 100.90
) A% 15.4 15.5 17.2 17.4 20,3 16.3
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G} Proximate Analysis, Calorific Value, Total Sulphur and F.S.I. of Raw Coal

Year Coal Seam M% | A% | VMZ | FC% | Cal | TST (F.S.I. |Remarks
Efv‘fr[ﬁf:gd& 1.1 159 D177 | es.a | 7,210 1 o6l | 7
TB-3 Upper 1.5 | 28.1 | 17.9  52.5 6,080 0.45 | 64
;’i;r“rfffelg & 1.1 423 | 16,2 | 0.4 | 4,680 | 0.41 3
fgifggf:; & 1.9 275 16.7 | 53.9 | 5,990 | o0.38 1

1967
TB-4 Upper 1.3 197 217 D573 6,740 | 0,38 | 7
TB-4 Lower 1.3 18.6 | 19.9 60.2 . 6,540  0.33 | &
TB-5 Upper 1.3 [34.8 |16.9 | 47.0 | 5,410 | 0.55 | 4
Ei'fr“;jifiﬁ & 0.8 1207 ' 19.3 | 59.2 | 6,680 | 0.41 6%
TB-6 Upper 1.6 24.3 | 19.3 | 54.8 ' 6,380 | 0.35 | 7
TB-6 Lower 2.3 | 7.4 |23.2  67.1 7,810 | 0.36 | 64
Ta-1 Upper 1.8 | 2.5 | 22.8 | 72.7 | 8,380  0.35

1968 T emT Lower 1.7 | 5.6 '2009 | 71.8 | 7,990 | 0.31
TA-2 Upper 1.0 290 15.6 | 54.4 | 6,000 | 0.48 2%
TA-2 Lower 0.9 |44.1 | 13.8 | 41.2 4,610 | 0.41 | 3 %
TA-3 2-1 1.0 |15.6 | 19.2 | 64.2 | 7,020 | 0.37 | 3
T‘&-S,(i:g mixed 1.5 10,4 194 | 68,7 | 7,660 | 0.25 | 44

1967
TA-3.( emixed | 11 [23.0 | 17.4 | 58.5 | 6,450 | 0.28 | 24
TA--—i.(i:; mixed 1.1 |11.4 | 18.3 | 89.2 | 7,480 0.27 | 3
TA-4, (ij mixed 1.2 |25.4 15,9 | 57.5 | 6,180 | 0.28 | 3 %4
Ta-4 M, 1.8 | .6 |17.7 '70.9 | 7,700 | 0.40
TA-4 M, 1.5 |13.1 [17.5 | 67.9 7,350 | 0.22

R Y Mg 1.6 [13.0 |18.4 | 72.0 | 7,810 = 0.24
TA-4 M4 1.5 |14.9 183 | 65.3 | 7,120 | 0.21
K -1 Upper (T1) 1.1 |28.0 | 14.5 | 56.4 | 5,920 | 0.41
K-1 Lower (B1) 0.9 |23.2 |14.7 | 61.1 |6,380 | 0.51

Rl Upper (T5) 1.2 |30.3 |15.4 | 53.0 5,740 | 0.44
K-> Lower (B3) 1.2 25.6 14.6 58.6 6,230 0,31 .

* Pending
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H) Proximate Analysis, Calorific Value, Total Sulpher, etc, of Clean Coal

Year | Coal Seam | M% | A% |VM% | FC%  cal | TS% |[F.S.I E;Zl | Remarks
o
IB-2Upper |y 6.6 19.4| 73.6 | s.070| 0.57 | 7% |0. 184
lower mixed
TB=2Upper | o o | 76 | 19.0 1 73.0| 7,960 0.53 7 0.182
lower mixed
TB-3 Upper | 1.0 | 6.2 | 21.0| 71.8 8,020 0.42 7% | 0.135
TB-3 Middle o oy 509 | 72.2 | 8.000]| 0.37 g 0.235
lower mixed
*TB-
SUpper| 5 o | ¢ o | 19.7 | 71.2 | 7.830| 0.45 1
1967 lower mixed
TB-4 Upper 1.0 | 6.6 | 22.5  69.9 | 8,050 ! 0.36 8 0. 086
lower mixed
TB-5 Upper | 0.8 = 6.4 | 21.9 | 70.9 | 8,070 | 0.58 81 |0.086
TB-5 Middle | o 0 5 | a2 | 713 | 8,110 0.46 7% |0.121
lower mixed
TB-6 Upper ' 1.5 | 7.0 | 23.1.! 68.4 | 7,990 | 0.41 8
TB-6 Lower | 2.3 | 6.5 | 23.5 | 67.7 | 7,940 | 0.44 7
IB-oUpper |y o o8 | 23.5| 67.7 | 7,940, 0.42 | 73 | 0.080
lower mixed
TA-1 Upper | 1.8 | 2.7 | 22.8 | 72.7 | 8,380 | 0.35 714
1966| TA-1Lower | 1.7 | 5.6 | 20.9 | 71.8 | 7,990 | 0.31 6 4%
Ta-lUpper | o | 4y 5 1 219 | 721 0.33 7
lower mixed
- T
TA-2Upper | 1wy | 1907 | 72.9 | 8,000 | 0.56 | 7  |0.235
lower mixed :
TA-3, 2-1 0.9 | 6.5 | 19.8 | 72.8 | 7,940 | 0.39 6 0.038
Ta-3,07
_ 1.1 | 6.3 | 19.9 | 72.7 | 7,990 | 0.26 41 |0.033
mixed
1967 s O
a5 0.9 | 6.8 | 18.8 | 73.5 | 8,060 | 0.30 4% |0.036
mixed
TA-4 (l'l
71 -2 1.1 | 6.5 | 18.1 | 74.3 | 7,990 | 0.33 3 0,037
mixed
TA-4 (1“3
g 1.0 | 6.2 | 17.7 | 75.1 | 8,070 | 0.28 2% lo.o45
mixed
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Pi ?
Year| Coal Seam M% | A% | VM% | TCT Cal | TS% F.S.I.’ c;l;.zl | Remarks
0
TA-4 Ml 1.7 . 5.5 | 18.2 | 74.6 | 8,080, 0.5l 5
TA-4 M2 1.7 | 7.3 | 17.6 | 73.4 | 7,930| 0.30 3
TA-4 M3 1.7 | 6.5 | 18.7 | 73.1 | 8,050| D0.31 4
Joes | TA-4 Md 1.7 | 6.5 | 18.0 | 73.8 | 8,020| 0.30 4
TA-MIM20 o | 64 | 17.9 | 74.0 0.40 | 4
mixed
TA-4M3IMa| ) o | o5 | 18,4, 73.4 0.31 | 4
mixed I
K-1 Upper 1.3 | 9.2 | 15.1 | 74.4 | 7.800! o0.51 | 3
{-0, >mm)
- - sh 7%
K-1 Lower 1.0 | 6.4 | 15.7 | 76.9 | 8,140 0.64 4 Ash 7%
(-0.5mm) sample
K-1 Lower 1.4 | 8.2 | 16,0 | 74.5 | 7,930 0.62 4
{-0.5mm) | ‘
1965
- ) As jorg
K-S Upper 1.5 | 6.4 | 15.8 | 76.4 | 8,100] 0.60 | 4 sh 7%
(-0.5mm) sample
K-5 Upper 1.4 | 8.7 | 16.0 | 73.9 | 7,840| 0.59 5
(-0.5mm)
K-5 Lower 1.3 | 9.3 | 15.9 | 73.5 | 7,760 0.69 3
(-0.5mm)
* Pending
P in coal is tested by Mitaka Laboratories, Nittetsu Mining Co., Lid.
I) Melting Point of Ash of Clean Coal
; . ) . .
Year Coal Seam Agh Softenéng point Melténg point gldlt‘jf
% C C C
TB-2 Upper, lower 6.6 1,280 1,320 1,400
mixed
TB-2 Upper, lower 7.6 1,280 1,330 1,410
mixed
TB-3 Upper 6.2 1,270 1, 360 1, 450 over
1967
TB-3 Middle, lower 6.0 1,240 1, 300 1,450 over
mixed
TB?-‘I Upper, lower 6.6 1,440 1,430 over 1,430 over
mixed
TB-5 Upper 6.4 1,280 1, 300 1,430
e T i e e S o M P
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' - , Mohiine oot e
Year Coal Seam A;h Sc}ftemr(ljg poeint '\;Ieltmg point 31 ity
) C C : C
T8-5 Middle, lower 6.2 1,300 1,360 1,450 over
mixcd
1967 TB-6 Upper 7.0 1,360 1,450 over 1,450 over
7
TB-6 Lower 6.5 1,260 1, 390 1,450 over
TB-6 Upper, lower 6.8 1,350 1,450 1,450 over
mixed
TA-1 Upper 2.7 1,430 over
1966 TA-1 Lower 3.4 1,450 over
Tf.k-l Upper, lower 49 1,450 over
mixed
TA-2 Upper, lower 6.2 1,250 1,290 1,440
r mixed
TA-3, 2-1 6.3 1,240 1,450 over 1,450 over
2-2 <
TA—S,(Z_3 mixed 6.3 1,250 1,430 1,440
1967
2-
TA-S,(z_é mixed 6.8 1,330 1,450 over 1,450 over
1-1 . -
TA-4,(1_2 mixed 8.3 1,380 1,400 1,440
TA-4,(1:3 mixed 6.2 1,350 1,410 1,450 over
TA-4 M1 5.5 1,450 over
TA-4 M2 7.3 1,450 over
TA-4 M3 6.5 . 1,450 over
1966
TA-4 My 6.5 1,450 over
TA-4 M1 + M2 6.4 1, 4530 over
TA-4 M3 + M4 6.5 1,430 over
K -1 Upper (-0.5mm) 9.2 1,290
K-1 Lower (-0.5mm) 6.4 1,250
| K-1 Lower (-0.5mm) 5.2 ‘ 1,280
1565 ‘
K -5 Upper (-0.5mm) 6.4 | 1, 280
K -5 Upper (-0.5mm) 8.7 ‘ 1, 290
K-35 Lower {-0.5mm) 9.3 ‘[ 1, 285
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]) Heavy Medium Cyclone Test on TB-6 (Upper)

TB-6 (Upper) Coal 20 - 0.5mm (Crushed + 20 mm Coal and Mixed)
H.M. Cyclone Test, Sink and Flotation Test and Partition Number

1.30-

1.40-

1.45-

1.50-

1.60-

1.70-

1.80-

Specific Gravity -1.30 1.40 1.45 1.50 1.60 1.70 1.80 1.90 +1.90 Total
o WG 55.57 | 41.82] 1.74 0.33 | 0.25| 0.09 | o 0 0 100.00
=]
g W% against raw coal 36.31 27.23 1.13 0.21 0.16 0.06 0 0 0 65.10
i
O | Ashg 3.57 | 8.92] 16.92 | 21.00 | 29.57 | 53.22 | © 0 0 6.21
WY, 0.10 | 0.39] 1.0 231 1 5720 657 | 913! 10.50 | s4.27 | 100.00
]
2 | W¥ against raw coal 0,03 | 0.14| 0.35 | 0.81 2.00 | 2.29 | 3.19 | 3.66 | 22.43 | 34.90
= aen %, 3.41 | 13.71| 19.68 | 25.18 | 32.54 | 41.69 | 50.49 | 57.22 | 77.02 | 65.55
.| W 36.34 | 27.37| 1.48 | 1.02| 216 | 2.35 | 3.19 | 3.66 | 22.43 | 100,00
= REAL 36.34 | 63.71| 65.19 | 66.21 | 68.37 | 70.72 | 73.91 | 77.57 | 100.00
5 8 Ash % 3.57 | 8.94| 17.57 | 24.32 | 32,32 | 41.98 | 50.41 | 57.22 | 77.02 | 26.92
Partition Number 0.08 | 0.51| 23.65 | 79.41 | 92.59 | 97.45 | 100.00 | 100.00 | 100.00




Coeal Preparation Results

TBé, {upper) 20 - 0.5mim
Recoverable ratio to raw coal % 63.10
Clean coal
Ash % 6.21
Recoverable ratio to raw coal % 34.90
Refuse
Ash % 65,35
. Recoverable ratio to raw coal G 100.00
Mixed raw coal
Ash ¥ 26.92
Partition 8. G.: DP 1.449
EP . 02
Sunk ccalin clean coal: S ¢ 0D.45
Floated coal in refuse: Fr 0.5l
=~ M {Sc + Fr) 0. 90
= |Theoretical yield: V ¢ % 65.44
Degree of difficulty (Dp X 0.1.5.C.) 10
Efficiency of yield % 59,43
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(2) Tests Results at Steel Mills

The steel makers which conducted quality tests on Fernie coal from Seams B, A, K-1
and K-5 subrnitted the following tests results. They stated opinions from their respective
standpoints and debated from various angles.

A) Seam B Coal

A large amount of samples was obtained this time from five tunnels driven into Seam B,
which has been considered the most promising for exploitation.

The various steel mills were asked to carry out a good many tests on coking quality.
As a result, the following was learned:

i} The volatile matter content varics within the scope of 19 to 23 percent going down
toward Morrissey Creek,

iiy  The total sulphur content is about 0.3 percent, and it does not pose any problem
in the use of coal.

iii) The phosphorus content in coal runs at a generally high level of 0.07 to 0.08 per-
cent. Coal near Morrissey Creek shows particularly high values.

iv) The F.S.1. ranges from 7 to 9 and has little difference by size.

V) The fluidity is the highest in the middle of the area (TB-4) and is low in the Morris-
sey Creek side (TB-2), but not so low as to disqualify it.

vi)  All samples show more than 92 percent in single shaiter strength, and even when
used in combination with Japanese semicoking coal, the strength is over 90 percent,
except blending with Onoura coal (which were tested at Yawata Iron & Steel).

On the basis of the above findings, it can be said that Seam B is superior coking coal,

and the following specification is conceivable as a guaranteed coal quality for Seam B when it is

mined:
Total moisture 6%
Guaranteed ash content 7% Tolerance 0.5%
Guaranteed total sulphur content 0.5% Telerance 0.05%
Volatile matter content 19-229%
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ik b - Floeidity .
ompany Pruximate Analysis Give: by Gicscler 1D.T. by Roration 15
Sample Moo M . —-emm o [Masimcter .
ame Mo AY VME FOE TSy, Cal sl P |weishe % |Mas Fornie
" ; x i o Kealsig gt v Fl N Coal (Fornie Coal %)
lidily L0y Do Lo Coal @
DiV./M‘ln. 3 LOMESTIce oo P
V. 12 | a6 |20 | 720 0.57 7Yy 9a.7 0y
941,5
Ohnoura 70
(30)
k., 1.2 6.4 19.3 73.1 .60 7,980 &M 0,150 23.2 3z 926 *Hokkaido 70 21,
low (-0.34) {30
TB-2( . . |Ash N, 0.6 7.0 | 1.z | 7.2 0.54 | 8000 | 7% 0,177 | 22.5 2.9 92.1 | ryubari 70 89,
Coking (30
Conlent Kat, 1.1 a.9 19,1 7.9 (.50 ¥, 0L0 7le 26.3 113 %1.4 | Yubari-Taky 70 02,
Test (40
5. 1.4 7.0 18.4 73.2 0.R53 7 46 93.2 | Akahira 3 18] 93.
* (3m
High F. 1.z 7.9 |10 | 71.9 0,601 7.gan | 6% |uass | o274 26 92.7 | Hokkaile 7D 91.
Ash {-0.54) {an)
Content |y, 0.6 4.9 1 19.0 | 71.5 0.56 [ 7,800 | 7 0.188 | 28.1 4.1 91.7 | Qyubari gy 8.
Test by [SG<[1.4] N, 0.4 4.56 19,34 75.70 dy 280 1.9
Bpecific| g 4 4| w, v L2076 | 17,44 | c0.an Fr 4200 -
Gravity |- 1.6
SGxl.6] M. 0.4 5.94 15,146 | 74.52 B, 040 1.2
’ (0%
Y. 1.3 G.0 20,8 71.9 0.52 8, 06Q 7 0,120 A2.2 2.67 94.4 | Chnoura 70 80.
* (30
F, 1.4 0.2 20.6 71.% 0,52 7,550 i 0.119 3l.2 52 03.8 [ Hokkxido M0 P,
{30
THB-3| Coking Test Ka. 1.3 .4 2.3 71.6 D.4% i, 220 8 35.2 220 93. 4 Yutari-Toku 70 53,
{4
S, 1.7 6.2 20,2 7L.9 0.49 74 &7 94.3 | Akahira a0 93,
Ko, 6.33 | 20,91 72.74 0.50 74 S4
Test by [SG<1.4] N. 0.42 4. .88 2L.10 73.60 4, 280 3
Specific|SG 1.4 M. (.42 24,16 18.00 | 57.42 6, 420 -
- 1.6
Gravity |5G»1.6] N. 0.42 7.53 | k.16 | 71,59 8, (40 3
(3
Y. 1.1 6.8 2.1 70.00 {1.42 8, 030 9 3.60 94.8 | Ohnoura 70 93,
. (30)
F. 1.2 6.8 22.0 70.00 .42 7.930 8ty 0.077 26.8 032 93.3 Hokkaido 70 90,
(30)
Th-4} Coking Test Ka. 1.2 6.9 21.3 70.5 0.8 & (KD 9 28.9 1,235 Q4.4 Yubari-Toku 70 92,
(40
s, 1.5 6.6 21.4 70.5 n.39 8 390 94.0 | Akahira o0 v3,
€3
Ko. 6.81 | 22,80 | 70.39 0.39 9 574 94.9 | Takashima 70 9L,

STTIW THH 1S XIS Ad TVOD 9 WVHAS NO SLTIS3Id LSH.L
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. N Fluidity o ?
Company Proximate Analysis Size by Gieseler D.T. by Rotation 15
Sample No. Nomo -0.6m/m | Plastmeter {7z irie
MG | A% VM% | BCY | TS% Cal | pg | p | welght% | Max. Coal
° ¢ ? ’ Kcal/kg Fluidity 100% (Fernie Coal %
Div./Min. " Domestic Coal %
Test by |[SG<1.4 | N 0.38 | 6.80 | 21.86 | 70.96 8.130 57
TB-4 |Specific |SG 1.4 N. 0.40 | 22.36 | 19.20 | 58.04 6.500 2.5
-1.6
Gravity {SG>1.6 | N. 0.44 | 10.38 | 21.38 | 67.80 7.770 30
30
1 v. 1.2 6.1 ' 21.1 | 71.6 0.50 | 8.080 |9 94.8 | Ohnoura 70 91.6
* (30)
F. 1.2 6.2 | 20.9 71.7 0.53 | 7.990 8 0.101 29.6 206 93,3 | Hokkaido 70 90.8
i (30)
) i
Coking Test 4/ Ka. 1.2 6.3 | 2.2 | 7L.3 0.49 | 8.140 |9 37.9 758 94.3 | Yubari-Toku70  92.7
T i (40)
S. 1.7 6.1 | 20.1 | 72.1 0.48 8 342 93.5 | Akahira 60 92.1
TB-3 ; | |
‘| Ko. 6.73 1 21.7) 72.09 0.51 8 Y 376
i
Test by [SG<'1.4 | N. 0.4 6.75 | 20.74 | 72.11 8.150 14.5
|
Specific [SG 1.4 N. 0.4 24.35 | 18.56 | 56.69 6.310 -
-1.6
Gravity [SG>>1.6 | N. 0.4 12.22 | 19.91 | 67.47 7.570 3.7
| (30) ]
Y. 1.8 6.8 23.2 68.2 0.44 | 7.900 |81 {0.078 | 31.1 3.03 94.6 | Ohnoura 70 9.8
i L
30
F. 1.8 6.7 | 23.1 ] 68.4 0.49 7% Pp.o69 | 31.2 124 93.1 | Hokkaido (-,(,) 91.9
| (50)
Coking Test | | Ka. 1.7 | 6.8 | 23.7 | 67.8 0.45 | 8.070 |8 Y% 42.5 412 93.0 | Yubari-Toku 70 91.6
- | (40)
|
TB-6 S. 1.9 7.2 | 22.3 | 68.6 0.56 7Y% 141 93.5 | Akahira 60 91.8
] (-1.0 (30)
Ko. 6.73 | 24.06 | 69.21 0.46 7Y% 48.5 66 95.4 | Takashima 70 91.8
e e e e e
Upper |SG<1.95| N. 18.3 21.1 | 7.540 |9 0.10 28.5
Lower |$G<1.34] N. 3.8 2%.2 8.610 |9 16.0
Composite sample of (30)
TB-3/4/5/6 N. 0.8 6.4 21.6 71.2 0.42 | 8.150 |9 0.10 29 92.3 | Oyubari 70 89.9
Company Name: Y.: Yawata Iron & Steel Co., Ltd.
F.: Fuji Iron & Steel Co., Ltd.
N Nippon Kokan Kabushiki Kaisha
Ka.: Kawasaki Steel VCorrgg_rationm
S.: "~ Sumitomo Metal Industries Ltd.
Ko.: Kobe Steel Ltd.
* Soft Coking Coal produced in Hokkaido
i
i 4 LA IA
o 7, 79 LR PR S -74-
;’f 4 ;, ;”;I ’a"a,v,,j ; *,Q,
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A summary of opinions of 6 steel makers

#

The volatile content varies from 19 to 23 percent according to sections. Values are Jow at
TB-2 and TB-3 in the Morrissey Creek side. The F.S.I. which ranges from 7 to 9 also

tends to go down in the Morrissey Creek side.

There is no question about the sulphur content which is about 0.5 percent, but the phospho-
rous content is on a generally high level of 0.07 to 0.18 percent, with TB-2 and TB-3 in the
Morrissey Creek side showing particularly high values. This requires attention when using

Fernie coal.

TB-4 shows the highest Gieseler fluidity,followed by TB-5, TB-6 and TB-3 in that order.
TB-2 belongs to the low fluidity category.

All samples show single shatter strengthof more than 92 percent, and the strength of all as-
sortments with Japanese coal is more than 90 percent except those mixed up with Onoura

coal . Thus Fernie coal is valuable as superior coking coal.

{Remarks)

All samples differ little in the F.5.1. in accordance with granularity and are homogeneous .




B} Seam A Coal

Up until now, the coking test has been completed on TA-1 and TA -4 samples (collected in
1966) and TA-3 samples (collected in 1967},

The steel makers are not yet to finish the various tests on TA-2 and TA -4 samples {col-
lected in 1967). (We collected TA-4 samples again because there was some problem in the con-
centration of samples collected the year before.)

We are thus not in a position to draw a definite conclusion, but surmising from the avail -
able data, it can be said that carbonization has progressed toe much for Canadian coal in the Mor-
rissey Creek sections (TA-3 and TA-4), and this is a problem for the coal to be superior coking
coal.

Seam A in the western part of the claim is low in volatile matter content as well as in the
F.5.1. and fluidity, and its single shatten strength is between 60 and 70 percent, like that of
semicoking coal .

However, since TA-1 samples show more or less the same values as Scam B samples, su-
perior coking coal equal to Seam B coal can be expected from the eastern part, pipeline area

(including TA-2 whose samples have not been completely tested), as we stated last year.

(Note} Seiiri o rove

The steelmakers' comments on TA-1 Test results in 1966 are given below as reference.

Although slightly inferior in fluidity compared with Vicary coal, TA-1 Coeal is excellent

with the percentages of ash, volatile and sulphur contents respectively. The lower ash content

has particular merit.

This coal showed a shatter strength {drum index) of 90% to 94% as single of 90% to 93%
as blended wirh other types of coal except at Yawata.
{(Yawata [ron & Steel Co. uses Chikuho coal {Onoura coal) which has low fluidity as its base coal
while the other makers depend on Hokkaido coal or Nishi-Sonogi coal (Takashima coal) with gene-
rally high fluidity).
These figures are no worse than other Canadian coking coal (Balmer coal and Vicary coal

and so on).

? [
Among other characteristics, Fernie coal has a slightly high plwslpgorous content compared

_':.'ﬁ-




with ather Canadian coal of which the average contents are 1 to 1.6 percent.

But this is no drawback except in the casc of manufacturing low -phosphorous coke.

With the decline in the output of low fluidity Chikuho coal in Kyushu, Japanese mills are
being forced to switch over to high-fluidity Nishi-Kyushu, Miike and Hokkaido coals in future.

In view of this trend in soft coking coal in Japan, considerable demand is expected to arise for
Fernie coal for blending purposes.

Tests on TA-4 samples from Seam A in the Morrissey Creek Area were held at five mills,
excluding the Kobe Steel, Ltd. The five concerns differed slightly on the evaluation of the samples
from the seam.

Generally speaking, while it is very interesting that the coal has low ash and sulphur con-
tents and is a type with low volatile matter, its fluidity is lower than Seam A coal.

As a result, when it is used singly, the shatter strength is quite low (there were major
differences among test results at the five mills).

The Seam E coal did not show measurable degree in coking characteristics in Yawata and
Nippon Kokan tests. Bur it showed a good compatibility with soft coking coal with high fluidity as
in the case of Seam A-1coal. Its drum index was 90to 93% ( shatter strength).

With the coal failed to show measurable coking character when used by itself, Nippon Kokan
expressed it as not so much appropriate for steel making. Nevertheless, the other companies

said that in view of its good compatibility with soft coking coal of high fluidity it is possible to use

it in limited blending ratio.

C) Mixed Coal Sample of TB-2 and TA-3

Due to circumstances on the part of the steelmakers, samples of this coal were tested at
only one of their plants. Its quality was described as equal to or slightly better than T A-3 coal,
Seam A coal in the Morrisey Creek Area.

But Seam B coal toward Morrissey Creek (TB-2 and other sections) tends to be slightly low
in fluidity.

Since TB-2 is relatively low in fluidity, this result suggests that when Seam A coal is mixed
with Seam B coal from the central part of the claim where the fluidity becomes higher, coking cha-

racter of the mixed coal may be good enough for use.

This will give a greater value to Seam A in the western part of the claim, and will eventual-

1y increase the amount of the minable coal reserve.
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D) Seam K-1 and Seain K -5 coal

Opinions of four steelmakers (Yawata Iron & Steel, Fuji Iron & Steel, Nippon Kokan and

Kawasaki Steel) on the two searmns coal are as follows:

i)

i1)

i)

iv)

v)

The coal is too much carbonized and has the drawback of being high in phosphorus
content,

The F.S.I. stands at a low of 3 to 3, and the Gieseler fluidity is also very low. But
the dilatation pressure runs up close to U.S. low volatile coking coal.

Poor in single shatter strength. The value is particularly bad in the case of samples
from lower Seam K-1,

The results of tests vary considerably among the steelmakers concerned, but this
apparently has something to do with the fact that the size of submitted samples great -
ly affects shatter strength-- {a fact proved in tests at Fuji Iron & Steel, i.e., finely
ground coal does not coke when used singly.)

When K ~1 and K-5 coal were blended up with Japanese high fluidity coal at a raric of 3
against 7, their shatter strength were good, but when blended with Japanese low
fluidity coal, they were poor particularly so with lower Seam K-1 coal.

The possibility is slim that coking character of the lower K-1 and upper K -5 coals
will be improved greatly even by re-washing them to 6 percent ash content.

reference: table for coal quality comparison between Fernie coal and other coal.
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2. Sample taken from Drill Cores

Samples taken from the core through drills J-1 (Seam B) and J-3 (Seam A) were pre-
pared at Mitaka Laboratories of Nittetsu Mining Co., Ltd. and sent to the laboratories of

Yawata [ron & Steel Co., Ltd. for quality tests.

{1y Test results at Mitaka Laboratories
(A) Drill J-1 (Seam B)

Result of Sink and Float Test

Specific Weight Ash

gravity %) (%)

- 1.32 82.3 3.58

+ 1.32 17.7 19.17
P 100.0 6.34 |

On the basis of the sink and float test, the core samples were prepared. The quality

of the samples which were sent to Yawata Works is as follows.

(Unit: %) :

Proximate analysis Volatile i
matter F.S8.1 Toral Yield :
. Volatile | Fixed ) sulphur
Moisture Ash matter | carbon (daf) ;
0.79 6.22 21.40 71.5% 23.01 7 0.40 98.1 |
(B) Drill J-3 (Seam A) j
The quality of samples presented to Yawata Works. I
(Unit: %) 1
Proximate analysis Vola- Total Theo- | Ash con-
Mark , Vola- | Fix- tile F.5.1. | sul- et tent of
Mois- . matter cal raw coal
fure Ash [tile ed « phur ield
matter|carbon ah yie
J-3 top 1.12 | 6.51 [18.85 |73.52 | 20. 43 4 0.36 | 77.0 | 17.32
J=3 middle 1.19 | 7.48 (17.75 (73.58 [15.48 3 0.38 50.0 10.3G5 !
J-3 bottom 1.14 | 7.40 [19.08 |72.38 |20.86 3 0.28 | 77.8 16.26
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{(2) Test results ar Yawata

{A) Dr

i1 J-1

i) Samples

The tests were held on about one kilogram of coal samples collected from the Seam B core

through drill J-1. The samples were prepared to an ash content of 6 percent at Nittetsu Mitaka

Laboratories.

ii) Test results

a) Analysis
(Unit: %)
Eem | Mois-| Proximate Vola- Cal/g Elementary analysis (daf}
ture |analysis tile Fuel
Sam mat - | ratio |{daf)
E;‘j ‘:jn Ash | vola- | o C H | N S 0
P mat- | (daf)
ter
J-1 1.81| 5.95| 20.98|22.31| 3.48|8,678 |88.39 | 3.85 | 1.37 | 0.2l |4.98
by Sulphur
Total Form of sulphur (%d) Crusible
Item -
Sample sulphur Sulphate Fyrite Organic Coke
(5d) sulphur sulphur (%)
J-1 .39 0.00 0.04 0.35 0.39
¢) Texture
Texture Virinite Degra- | Exi- Micri- | Semifu- Fusgi- | Mine-
Sample dinite nite nite sinite nite ral
J-1 65.6 0.0 0.0 4.2 5.7 20,5 4.0
d) Coking quality
Cok- Gieseler Flastmeter Dilatometer
Irem Hig_ Sof- | Max. flui- | Fi- Range| Sof- | Maximum Maximum
€€ lten dity nal 0 ten- |contrac- dilatation
F.S.L| ment in Tem ¢C) ing |tion
Sam index|"™8 | (0C) |log | 0P 5 _ .
ple @) point (Div ("C) point o Ratio Ratio
0 o AL 0
(°C) in) o |Co @ o] B
-1 8.0 | 90.6 | 408 468 2.38 489 45 410] 455 26 488 -7

iii) General comments by Yawata

Fernie coal from Seam B obtained through drill J-1 has a volatile matter of 22 percent pure

coal basis which represents a considerably lesser carbonized quality compared with Fernie coal

from K-1 and K-35 seams.
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In addition, the former is higher in F.S.I., fluidity and dilatation. Judging from these
characteristics, Fernie coal which came under the purview of the current survey has qualities
similar to Balmer coal which is also mined in Canada, except that the fluidity and dilatation of
the present samples are slightly lower.

Consequently, this Sample can be presumed to have properties of strong coking coal and it

can be concluded that it is sufficiently worthwhile to have more detailed tests on it.

3. Tests at Mitaka Laboratories
The majority of tests at Mitaka Laboeratories of Nittetsu Mining Co. consisted of proxi-

mate analysis of samples of various coal seams collected from the outcrops.

Proximate analysis was also carried out on samples of coal pillars derived from tunnels
and drills. Sink and fleat tests were held on part of the samples.

Tests on samples from tunnels and drills have been completed at Kobukuro and steel-
makers. Since they represent coal seams which have generally been spared weathering, conclu-
sions reported above could be drawn on their quality.

But samples from the outcrops, being conspicuously weathered, are not appropriate to judge
the natural quality of coal they represent. Nevertheless, it is surmised tentatively that they can
be classified as coking coal.

Analysis values, being printed in attached coal pillar diagrams, have been skipped here.
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