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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-l and K-5 was not always satisfactory..." - 

2) Page 76 - the last line should read, in part" 
"Among other characteristics, Fernie coal has a slightly 
high P.205 content compared......." ~7 cj 

?b 
3) Page 77 - line 14 should read "The Seam A coal did 
not show measurable degree...... (instead of-Seam 6.) 

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

I would like 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 wilT see from 
my attached memo, I feel it is necessary to amend the figure 
to a certain extent. 

Regarding the Drawings, please note an Explanation of 
Abbreviations has been placed in the front of this book, 
as the origjnal was missing. 

cc L. K. Turner 
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INTRODUCTIOS 

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, 1967, between Pacific 

Coal 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. 
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(1) s u M M A R Y 

il 

ii) 

If’ 

i. 

iii) 

iv) 

vi) 

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

Fernie CoaLqro~erties.~ 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 quality of Seam B belongs in the medium-volatility group, the volatile 
conteilt being 19 to 23 percent. Various tests conducted by steel mills of 
Japan revealed that coal from Sean B is fit for the use as heavy coking coal. 
The tests proved that it has a good shatter strength, either single 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-eztern part (the Pipeline Side area) 
of the properties north-westwxd (to Morrissey Creek.) The volatile content 

of Seam A coal on the side of Pipeline is about 20 t'o 21 percent and the coal 
is fit for use as heavy coking coal. But on the side of.Morrissey Creek, 
the volatile content of Sean A coal is beiow 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,OOO tons and 9,500,OOO tons, respectively, in terms of clean 
coal output. These figures are enough to justify a mining project on the 
scale of 1,000,000 to 1,500,OOO tons per annum. 
Some remaining questions 

(I) Much variation is seen in the ratio of clean to raw coal 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 coal on the Xorrissey Creek side. 

(2) Further exploration of ot?.er seams, especially in the area south of No. 

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

-l- 



(111 LOCATION 

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 run al6ng the 

border ~of the provinces df British Columbia and Alberta. More specifically, 

it is established in Lat. 49029' N and Long. 114O55' 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 l,OOO,OOO tons of coking coal are being shipped to 

Japan annually. 

c 
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(III) ACCESS 

Fernie itself once thrived as a coal town. It is still a 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 15 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. Fernie can be reached in one-hour’s drive from Cranbrook and three- 

and-a-half hour’s drive from Calgary. 
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(IV) CLAIMS AND NEIGHBORING AREA 

Mining activities in the Crowsnest Coal Basin can be traced hack 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 heen known for some time. Most of the coal fields, however, 

were owned by Crowsnest Industries Ltd. 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 leases of the most promising section in the southwestern part of the land to the Government 

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

-4- 



c 

(VI HISTORY 

In the eastern part of he Crowsnest area, the coal deposit was first discovered in 1811, 

and in this claim, the existence of coal searrs was also found in 1845. 

It has been reported that in the opening year of the 20th century, mining activities were 

started by Crows Nest Industries Ltd. along Morrissey Creek, and during the 1902 - 1909 period, 

a total of about 500,000 tons of coal was mined. Even today, there are still the old pits and the 

ruins of coke ovens. 

According to some other records, as many as 240 ovens were in operation and the total 

output of coke amounted to 300,000 tons. The operation was conducted only within Crow Nest 

Industries’ claims situated on the northern side of Morrissey Creek, IJJ addition, there are 

fair indications that small-scale exploitation as well as investigations had been carried out in the 

fields south of Morrissey Creek, which have now passed into the possession of P.C .L. In fact, 

two or three old pits still remain there at present. 

These Morrissey coal mines were shut down after the 1909 bumps and outbursts 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- 

ment institutes and public organs. And their reports have been published, but 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 % 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 trench&s were conducted under the direction of Dr. D. 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. 1, 1964’ 

Feb. 10, 1965 
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John T. Boyd & Associates Mining Engineers: 

Preliminary Mining Study, Pacific Coal Field 

Oct. 1965 

Then, in 1965, at the request of P.C .L. and Toyo Menka Kaisha, Ltd., Nittetsu Mining 

Consultants Co. , Ltd.., a subsidiary of Nittetsu Mining Co., Ltd. made a survey (the First). 

Based on the findings on this survey, a joint survey by Nittetsu Mining Co., Ltd. and Toyo Menka 

Kaisha, Ltd. was conducted in 1966 (the Second) and in 1967 (the third). As a result, the general 

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

The Summary of the First Survey (1965) 

/- The coal samples for drum tests were collected from Seams K-l and K-S along Morrissey 

Creek by tunnelling. The results of the tests conducted by Japanese steel mills revealed that the 

coking quality of samples from both Seams K-l and K-S was no& always satisfactory because that 

carbonization of the coal of these seams was rather excessive. 

Coal 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 seams. 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 

f- coal cores and to confirm the continuity of the coal seams with depth. Furthermore, topographi- 

cal surveys were carried out. 

Various tests using the samples showed that although the fluidity of the coal is generally 

low and the 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 enough information of the coal seams in covered area, 

further exploration was deemed necessary, feasibility study of this mining claim. 

-6- 



(\‘I) DESCRIPTION OF EXPLORATORY WORKS 

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

1. Exploratory Works done in 1965, 1966 and 1967 

They are summarized as follows: 

* The digging of one of the tunnels was called off at 16.61 tn. and no sample was collected nom 11 
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2. Details of Tunnels for Collecting Coal Samples for Drum Test 

* This tunnel which had been dug in 1966 was reopened to collect samples agam. L”cz runnelilrlg W”XK Wdh 

carried out by a local firm in Fernie in 1965, and by R. F. Fry & Associates (Western) Ltd. of ~ancower, 

B.C., in 1966and 1967. 

-8- 
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3. Drillings 



4. Topographical Survey 

Control point: 

Period of survey: 

Surveyed area: 

Survey method: 

Employed personnel: 

The B.C. Forest Service Road (B&l 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 1966 

(actua1 work,40 days) 

July 21 to Nov. 6 in 1967 

(actual work,95 days) 

A tract three kilometers wide and nine kilometers long ex- 

tending from Morrissey Creek to the east boundary of the 

claims. 

Traverse stations were established along the line connect - 

ing bench mark, Morrissey Creek and Flathead Ridge. 

Stadia stations were set up at each 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 Fernie Coal Mine) 

Located in the central part of the Rocky Mountains, the claim is a hilly area, rising to 

1,100 meters along Morrissey Creek and 2, 300 meters at Flathead Ridge. 

A crest line, which almost runs in parallel with the strike of the strata, divides the 

claim into two slopes. Its 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 streams flowing through the hilly area form waterfalls at 

various places in the claim, Morrissey Creek, 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 abound along Morrissey Creek and other streams, particularly in the western half 

of the claim, hut 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 outcrops are 

relatively good. 
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(VIII) GEOLOGY 

(See Drg. 2 General Map of Fernie CoaI Mine) 

1. General 

Crowsnest Coal Basin consist of Jurassic and Creataceous sedimentary rocks containing 

coal beds,i.e., from the lower upward; Fernie (mainly shales), Kootenay (coal-bearing) 

and Blaimore (mainly conglomerates) formations. No unconformity is observed, 

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

have NW-SE trend and dip north at 10 - 20’. 

2. Formation 

f- 
(1) Fernie Formation 

This formation is composed of so-called Fernie shales of which dark gray shales are the 

principal element. It is a marine sediment with partially dark fine-grained calcarious sand- 

stones, sandy shales and silstones. 

This formation can roughly be divided into three parts; upper part is black shales, middle 

part grey shales,and lower part black shales with a dark gray or brownish gray tint. The upper 

part of the formation change gradually to Kootenay Formation. 

This formation and lower parts of Kootenay formation are considerably folded and spora- 

dically small -scale synclinal and other overlaps are observed. 

(2) Kootenay Formation 

This is the coal bearing formation of Crowsnest Coal Basin. It mainly consists of alter- 

nations of sandstones and shales containing a number of thick and thin coal seams with some 

slightly prominent conglomeratic beds. 

The formation is 600 to 700 meters thick, with ELK conglomerate about 500 meters thick 

at the top. 

The lowest 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 carbonaceous matter, and pieces of flora are observed in places. 

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

although an exact determination is difficult. 

The lower half of the formation together with Fernie formation are severely folded. It 
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can be observed 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 seams are affected hard to be poor 

at coking quality. 

However, there 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 degrees in the lower parts and about 10 degrees in 

upper parts. 

The following chart shows the pitch of drill cores. 

J-1 

zqz 

5 24 

-t- 65 30 

J-2 

qig 

15 26 I 73 22 

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 finer than Elk conglomerates. The formation is 

said to belong to the early Creataceous period. 

3. Geological structure 

Being located in the foothill belt of the Rocky Mountains, this coalfield 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 more or less in parallel with the Float- 

head crest, hW-SE strike, dipping 20’ to la0 degrees to NW. 

-13- 



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. 

c 
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(IX) COAL SEAMS 

(See Drg. 4 Map Showing Coal Seams) 

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

K-15 from the bottom up as a result of chillings 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 coal quality, because information available at that time was very 

poor. This made it difficult to compile the results of subsequent drillings. 

Under the circumstances, we sank drill J-3 in the vicinity of Campbell’s drill B-l. Cor- 

relating both core logs, we decided to re-name the coal seams above Seam K-5 in alphabetical 

order from the bottom up, leaving the names of Seam K-l --- 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 presumably 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 these seams are 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 concentrated mostly on Seams B and A enough information of the lower 

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

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

Drg. 5 

Drg. 6 

Drg. 7 

Drg. 8 

Drg. 9 

Drg. 10 

Columnar Section of Coal Seam B at Outcrop; No. 1 

Columnar Section of Coal Seam B at Outcrop; No. 2 

Columnar Section of Coal Seam B (Upper Part) at Outcrop; NO. 1 

Columnar Section of Coal Seam 6 (Upper Part) at (Xltcrop; No. 2 

Lateral Variation of Seam B 

Columnar Sections of Drill Core of Seam B 

This seam is believed to be the most promising coal seam. It can be traced for about 8.5 

kilometers from Morrissey Creek at the western end of the claim to the eastern end across the 

Pipeline. 

i- 

The seam have been exposed successively by bulldozers, and it was found out that the seam 

shows considerable changes in the thickness and bones and partings, and that as the seam runs to 

southeast, 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 intervals equal 

as much as possible. Tunnels were dug at each spots 30 to 50 meters in from the outcrops. 

Bulk samples free from weathering were collected at the end. 
h 

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

As compared with the outcrops, drill cores indicate that Seam B in covered area is more 

varied in the thickness, and the bones and partings. 

Although we have not sufficiently grasped their conditions, it can be inferred from 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 for mining. But the inference is not 
<F--x ( 1 li. backed up by sufficient evidence. Further studies are needed on proving this up. 
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Seam B Measurement 

Location 



NO. 17Ridge 

column 

700 2.66 1.51 

Seam B (Upper) Measurement 

Minable Thickness (m .) 

Thickness of Thickness of 
working coal part of coal --I-- face out of the left 

column 

1.12 1.06 

Location 



Drill Cores 

1 

2. Seam A 

J-5 1 3 .85(+) 2.88(+) 2.39(+) 2. 29(+) 

Located 25 to 45 meters stratigraphically lower than Seam B. 

On the basis of the observation on the seam exposed by bulldozers, it can be divided into 

three parts: western section -- Morrissey Creek to No. 8 Ridge (4,500 meters in length); central 

section -- No. 8 Ridge to No. 16 Ridge (2,000 meters); and &tern 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 

central 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 

B. 
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Seam A Measurement 

Location 

Drill cores 



3. SeamA 1 
(See Drg. 18) 

This seam is a branch 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 eventually about 10 meters below at the east end of the claim. 

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

low yield is anticipated, the value of the seam for mining is considered to be little. 

Total Thickness Cm. 1 Minable Thickness (m.) . . 

Thickness of Thickness of 
part of coal working coal 
out of the left face 
column 

1.90 2.24 

2.27 2.34 

2.18 2.00 

3.12 1.93 

1.94 2.88 

Thickness of 
Location Index 

out of the left 

I No. 17 Ridge I 600 1 2.47 

I No. 18Ridge I 614 / 2.34 

4. SeamA 2 

This seam is another branch and located about 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. 

Location 



5. Seam K-5 

(See Drg.25 Columnar Sections of Coal Seam K-l, K -5 in Tunnel) 

f- , 

Drill 
core Morrisey Creek, DH* A10 

Location 

Tunnelt~ 

Total Thickness (m. ) Minable Tbichess (m .) 

Thickness of Thickness of Thickness of Thickness of 
working coal part of coal working coal part of coal 
face out of the face out of the 

left column left column 

5.18 2.43 

5.79 0.76 
5.36 4,34 (u) 2.93 2.51 

(d) 1.53 1.51 

Few information is available on the lower coal seams such as K-5 and K-l. In 1965, a 

tunnel was dug on this seam and the bulk sample for drum test was collected. It 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 bottom. Drills DHA5 and DHAlO made in 1964 fit this seam. 

6. Seam K-l 
(See Drg. 25 Columnar Sections of Coal Seam K-l, K-5 in Tunnel) 

i 

* Explotta!Jle tnlckness at tne lowest level 

A tunnel was put 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 at the tunnel site is about 15 meters and drops sharply to 

3.06 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 seam keeps enough thickness for mining in the whole area. 

Seam No. 10 in the Ralmer Colliery about 30 miles north located as the same stratigra- 

phical horizon as this seam. In Balmer, only the top of it is being mined. 

7. Other Seams 
(See Drg. 20 Columnar Section of Other Coal Seams (No. 3, 5, 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 further prospecting is needed, especially in the Pipe Line area. 
! 
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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 satisfactory data on the conditions of these seams in deeper parts. 

However, as for outcrops, the findings thus far made available by means of trenching and 

tunneIling 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, AI, and A2 are considered as suitable coal 

seams for mining and included in the calculations. 

2. Area Excluded 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 ---------- 5 sections 

(In addition, A2 ----- 2 sections; AI ----- 3 sections) 

4. Excluded Sections 

A zone of 100 meters wide from the outcrops is excluded from the items for calculations. 

The coals lower than 1,200 meters above sea level --- proposed main haulage level --- 

is excluded. 

For the calculation of the minable reserve, parts of the coal seams where it is disadvantages 

to mine, judging from quality and yield are excluded. 

5. Calculation Formulas 

- Theoretical Reserve: Total Area x Total Coal Thic*kness x Specific Gravity 

* {Total Coal Thickness: Total Thickness of part of coal out of thickness of working coal face) 

- Theoretically Mineable Reserve : Total Area x Mineable coal thickness x Specific gravity 
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- Mineable reserve: 

- Recovered Clean Coal: 

Theoretically Mineable Reserve x Recovery 

Mineable Reserve x Yield (%) 

6. Calculation Bases 

(1) 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 

14’30’ for the area from No. 8 ridge eastward 

(2) Mineable Coal Thickness 

There are sections in which it is disadvantageous to mine because of partings, and some of 

these sections are excluded, taking coal quality and yield into account in addition. 

In the case where there are no outcrop measurements in the calculation sub-area, the 

coal thickness of the nearest outcrop is corrected taking lateral variation of the seam into 

consideration and adopted as the coal thickness of outcrop in the sub-area. 

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- 

area. 

(3) Recovery 

The surveys have so far revealed almost no faults that would seriously affect mining opera- 

tions. However, for the sake of safety, recovery rate was held down to 80 percent, taking 

into account 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 estimated at 64 percent --- (80% x 80%). 

(4) 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 coal pre- 

paration process. 

(Note) 

It is not necessary to 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 account in calculation yield. 
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7. Theoretical Reserve 



8. Theoretically klineable Reserve, Mineable Reserve, Recovered Clean Coal 



r 

9. Calculation Table of Theoretically Mineable Reserves 

(Kate) 

The part where more than 7@) of seam thxkness is less than 1.50 m at outcrop on 1,200m above sea level, 
propsel main haulage level 1s in general excluded Jkom the items for calculations, taking xx0 XcounI min- 
ing quqnnents and mining method. 
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Supplement: 
YIELD 

Studying from various angles the results of tests on samples from tunnels to know the ac- 

tual yield of Fernie coal, we made the following conjectures. 

We carried out studies only on Seam B, which is considered to be good for exploitation, 

postponing until later studies on Seam A since there is a question about coal in the Morrissey Creek 

sections and samples from drills were collected at only a few places in the Pipeline sections. 

Reference: 

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 

2.24 1 27.4 1 64 

1.80 I 18.7 I 63 1 

2.23 7.8 99 

4.22 6.3 100 

4.16 18.3 60 

2.29 22.1 

2.14 36.7 

* Coring yield questionable. 
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But some of the samples were derived from the portions of coal seams which contained 

little coal, and the coal face which will be actually exploited will be 2.5 to 3 meters thick. 

The theoretical yield 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 yield 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 according to each 

ply. The result is as shown in Table 2. 

Table 2 

TB-4 (Lower) 

TB - 5 

TB-6 (Lower) 

Ash s of Raw 
Coal 

Theoretical 
Yield s 

Ash % of Raw 
Coal 

Theoretical 
Yield $$ 

21.1 15.6 16.9 

54 70 65 

7.8 11.4 

99 93 

(Note) 

3 A large amount of samples were analyzed at Kobukuro. The coal particles were 
0.5 to 20 millimeters in diameter. 
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ii} Materials at Mitaka analysis consisted of samples according to each ply put together, 
with the coal particles ranging from 10 millimeters to 100 mesh. 

iii) The theoretical yield under the heading of ash content according to each ply was iig- 
ured out by means of the ash content equalization method. 

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

4 Since materials at Mitaka analysis were small in practicle size and particles 
were separated from each other, their yield was naturally higher than samples for 
analysis at Kobukuro. 

The results of the analysis at Kobukuro and at Mitaka analysis cannot be compared with 

each other directly because of differences in the sampling method, particle size and the analysis 

method. (Specific gravity was not taken into consideration in preparing at Mitaka samples for a 

sink and float test). 

In particular, that TB-3 and TB-5 samples showed considerable differences in ash content 

in raw coal and yield is problematical. But this time we mainly concentrated on analysis at Kobu- 

kuro (the samples, being large in quantity, would resemble raw coal that 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 coal 

seam. 

The ash content in raw coal is 17.8 percent and the theoretical yield is 84 percent. Since 

the thickness of coal face translates as the exploitable thickness, the actual yield is also set at 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 yield is 64 percent. 

(3) TB-4 (t.unnel) 

Thickness of seam of 4.67 meters was divided into the upper and lower parts in taking the 

samples. But the section 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 yield. 

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. 
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Table 3 

TB-4 (Upper) 

TB-4 (Lower) 

TB - 5 

TB-6 (Upper) 

The ash content in refuse for lower 

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

tion that ash content in raw coal is 13.8 per- 

cent and ash content in clean coal is 7 per- 

cent, the yield is calculated as follows. 

39 
R 

e 
= Ash in refuse - Ash in raw coal 

Ash in refuse - Ash in clean coal x 100 

42 

58 = ;;.o” 1 ‘;*; x 100 = 78.8 (s) 

I Average 55 
Kamely, when ash content in raw coal 

is 13.87;, the yield rises to 78.87;. 

B) Washability Curve Correction Method 

We put together the washability curves for the upper and lower parts of TB-4 on a 

50-50 basis and composed a single curve for the whole layer. The ash content in 

raw coal, as indicated by the sythesized curve, is 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 increase 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 

1.35, it results in washability curves as shown in the following page. The washabi- 

lity curves put ash content in raw coal at 13.6 percent, and the theoretical yield in 

this case is 84 percent. 

To be on the safe side, we adopt the lower 79 percent as the theoretical yield for 

TB-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 54 percent. 

(5) TB-6 (tunnel) 

The upper layer, with coaly shales 0.62 meters thick at the top, provides coal poor in ash 

coIlfent in raw coal and yield. But coal from the lower layer shows an excellent 7.8 percent in ash 

content 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. 

But 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-l [drill) 

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 6 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 coal 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 

S.G. Wgi, A% ZW% TAX 

-1.4 59.50 6.92 59.50 6.92 

1.4-1.6 19.96 18.78 79.46 9.90 

+1.6 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 obtainable from ash content according to each ply. 

The ash content is 13 A percent or about the same as the figure for TB-4. Since the layer 

is located deeper 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) J-5 (drill) 

The total thickness of the coal-containing stratum is 3.85 meters, with a 2.29-meter-thick 

coal bed without partings in the bottom. But since there was a flood during the drilling operation. 

the core sample collection 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 flood, the yield is unknown. 

(9) J-6 (drill) 

Table 5 shows the result 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 15 percent. But we excluded it 

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

Table 5 

S. G. 
W% A% ‘7 w:s 2 A!;, 

-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 

+1.6 42.95 61.45 100.00 36.47 

3. Inferment of Actual Yield 

The yields that have so far been obtained from calculations and diagrams are theoretical 

values. But in the event of actual exploitation, declines 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 

i 
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 of floor against advance 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 at 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 cual. 



The degree of difficulty 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-S? the washability of the Table 6 

samples is generally good. The degree of dif- 
Sample Degree of Difficulty 

ficulty being as they are, the yield drop will 
TB-2 3 

be 1.5 fo 2 percent if heavy medium cyclone 
TB - 3 7 

are used. 
TB - 4 13 

But from a con~prehcnsivc viewpoint, 
TB - 5 42 

we set the yield decrease at 3 percent. includ- 
TB 6 

ing the loss of some fine coal. 

,’ 

WC figured out the actual yield in the following manner. For example, when the theoretical 

yield is 80 percent; 

(80x0.9)-3.0=69?0 

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

follo\vs 

Table 7 

Sample 

TB - 2 

TB - 3 

Thickness, Thickness, Ash in Raw Theoretical Actual yield 

working coal part of coal coal yield 
race (m) ollt of left (73 (?;,) 6) 

column Cm) 

3.01 2.90 17.8 84 73 

2.51 2.24 27.4 6.4 55 

(note) J-5 and J-6 sampies were excluded because their coring yield was qws- 
tionable. 

The average actual yield for the samples listed in Table 7 is 68.7 percent, but TB-5 and 

TB-6 are located in the eastern part in an area where exploi~tation is possible only after ID years. 

It seems advisable to use the average yield for locations to be initially exploited as the an- 

ticipated yield in drafting a development program and then to find out precise yields for the respcc- 

tive IDcations 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-l and J-4. The average is 70.4 percent. 
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At some of the locations, coal deposit conditions are poor near the ourcrops but are good af 

the lomcr levels. 

Distances between the locations differ considerably. and it is difficult to interpret+? how wide 

each sample is represented over the area. 

We gave the sections near the outcrops the value of I and those at the lower levels explored 

by drilling 2, and added them up for the average yield as follows. 

(73 + 55 + 68): (87 + 49) x 2 = 72.6 (S) 

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, estimation of 

the mingling rate oi non-coal matter, it would be safe to put the actual yield at 7 percent in ash con- 

tent in clean coal and actual yield is 70 percent in guaranteed ash content,7 percent. 

When guaranteed 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 wtshability curve for the area scheduled for initial 

exploitation. This makes allowances for a decline in yield which would result from the mixing of 

5 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-l 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 analyses, drum 

tests, and other tests. 

(1) Test results at Kobukuro Iron Works Co., Ltd. 

A) Preparation process 

(See attached table) 



Flow sheet of Coal preparation for Sample 

Raw Coal (-20mm) 

-Over Flow 

Over 
Flow 

I 
to Medium Sump 

I 
, 

Drymg. Welghmg Reduction 

and Ash onalysls 

Drymg. Weighing. Reduction 
ond Ash onolysls 

‘Over Flow 

Drying. Welghir(g. Reduction [ Mog Separator 
ond Ash anolyw 

--Reduction -to Mill 
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6) Size Distribution of Coal Sampies 

Test Method . . . Screening samples by 501nm and 20mm sieves. 

(unit: wei& i”) 

TB-2, upper and lower mixed 12.7 14.1 73.2 100.0 

TB-3, upper 4.4 1 10.0 1 85.6 1 100.0 

1967 

TB-3 middle and lower mixed 10.0 14.2 75.8 100.0 

TB-3, upwr and lower mixed 5.7 12.6 81.7 100.0 

TB-4, upper 7.4 10.3 82.7 190.0 

TB-4, 1 ower 10.3 13.4 76.3 100.0 

TB-5, upper 6.3 12.8 80.9 100.0 

TB-5, middle and lower mixed 15.7 16.5 67.8 100.0 

TB-6, upper 17.8 82.2 100.0 

TB-6, lower 27.3 72.7 100.0 

TA-2, upper 3.6 11.0 85.4 100.0 

1 TA-2, lower I 21.2 : 21.0 I 57.8 100.0 

TA-3, 2-l 2.4 ~ 5.2 92.4 100.0 

TA-3, 2-2 2-3) mixed 6.9 8.2 84.9 100.0 

TA-3, i:“,) mixed 4.4 6.8 88.8 100.0 

TA-4, l-l 2.7 4.4 92.4 100.0 1 -2) mixed 

1-3 
TA-4, , _n) m4xed I 6.4 

! 
9.5 

I 
84.1 100.0 

C) Size Distribution after crushing +2Omm 

Crushing method: 

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

coal, was crushed by a jaw crusher (20 mm), and sieved by a 20 mm screen. +2Omm coal on the 

screen were hand-crushed and mixed with -2Chnm coal. 



, 

TB-4 (upper) 1967 

20 - 10 15.2 21.6 15.2 21.6 100.0 19.3 

lo- 5 14.7 17.3 29.9 19.5 84.8 18.8 

5- 2 23.8 21.1 53.7 20.2 70.1 19.2 
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TB-4 (upper) (cont’df 1967 

siz bll) Wqi, AZ Jr \vz J Z AT, ? Z W ‘s IsA’? 

z- 1 11.1 1 21.0 i 64.8 20.3 i 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 I 20.6 I 30.0 I 20.6 I 30.0 100.0 

lo- 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 

z- 1 I 10.4 I 12.8 1 71.4 I 21.4 I 39.0 I 12.8 

1 - 0.5 10.5 ~ 11.3 81.9 20.1 28.6 12.8 

- 0.5 18.1 13.6 I 100.0 18.9 18.1 
I 

13.6 

TB-5 (upper) 1967 

20 - 10 I 18.1 / 48.3 I 18.1 1 48.3 I ~100.0 ~ 42.5 

lo- 3 I 17.8 1 36.2 I 35.9 1 42.3 1 76.1 ~ 24.5 

5- 2 I 22.4 I 35.9 I 58.3 I 39.8 I 60.2 30.7 

2- 1 I 11.4 I 31.5 I 69.7 I 38.5 I 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 

TR-5 (middle and lower mixed) 1967 

20 10 25.7 30.4 25.7 30.4 100.0 ~ 21.1 

lo- 5 19.0 1 24.0 44.7 ! 
I 

27.7 ~ 74.3 17.8 

5- 2 I 21.2 I 18.6 I 65.9 24.8 55.3 I 15.7 

2- 1 I 10.2 I 14.2 I 76.1 i 23.3 34.1 I 13.9 

l-O.5 ! 8.0 1 16.1 I 84.1 1 22.7 ~ 23.9 1 13.8 
I I 1 1 I 

- 0.5 15.9 12.6 100.0 21.1 15.9 12.6 

I TB-6 (upper) 1967 

20 - 10 15.2 38.2 15.2 38.2 100.0 24.1 

lo- 5 13.0 32.2 28.2 I 35.4 84.8 21.6 

5- 2 24.3 25.2 52.5 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 

- 0.5 22.7 14.6 100.0 24.1 22.7 14.6 



5- 2 27.0 I 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 

T-4-1 (upper) 1966 

20 - 10 I 22.7 I 2.7 I 22.7 2.7 / 100.0 I 2.8 

IO- 5 I 17.5 ’ 3.2 1 40.2 2.9 I 77.3 I 2.8 

5- 2 23.1 2.7 63.3 2.8 3.X 2.7 

2- 1 8.6 2.9 71 .s 2.8 36.7 2.6 

1 - 0.5 6.5 2.5 78.4 

- 0.5 21.6 2.8 100.0 

5- 2 I 22.5 I 5.5 ~ 60.8 ! 6.6 I 61.7 I 5.6 

TA-2 (upper) 1967 

20 - 10 I 17.9 I 50.9 I 17.9 I 50.9 / 100.0 j 29.0 

lo- 5 I 14.5 I 39.3 1 32.4 I 45.7 I 82.1 24.2 

j- 2 22.7 I 28.8 55.1 I 38.7 I 67.6 i 21.0 

2-l i 13.0 I 21.8 ~ 68.1 I 35.5 I 44.9 I 17.1 

1 - 0.5 10.9 17.2 7Y.O 33.0 31.9 15.2 

- 0.5 21.0 14.1 100.0 29.0 21.0 14.1 

TA-2 (lo\ver) 1967 

20 - 10 33.6 62.1 33.6 ~ 62.1 100.0 43.9 

lo- 5 16.0 52.0 49.6 58.8 66.4 34.8 
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2- 1 10.6 26.1 sl.l 49.0 29.5 23.7 

1 - 0.5 7.3 23.7 88.4 46.9 18.9 22.4 

- 0.5 11.6 21.6 100.0 43.9 11.6 21.6 

TA -3,2-l 1967 

[~ 20 - 10 6.6 18.6 ~6.6 18.6 1OU.O 15.7 

10-5 1 11.1 19.3 17.7 19.1 93.6 / 15.S 

j-2 23.4 19.4 41.1 19. ;3 82.3 1.5.0 

2-l ~ 16.1 16.1 57.2 18.4 58.9 lJ.2 

l-0.5 13.5 13.4 io.7 17.4 42.8 12.1 

- 0.5 ;----ii.3 11.5 100.0 1.5.7 29.3 11.5 

20 - 10 

lo- 5 

s- 2 

2- 1 

1 - 0.5 

- 0.5 

20 - 10 

lo- 5 

s- 2 

2- 1 

1 - 0.5 

- 0.5 

20 - 10 

lo- 5 

5- 2 

2- 1 

+ 

1967 

10.7 ~ 17.1 10.7 17.1 

14.9 12.6 25.6 14.5 

21 .o 10.3 46.6 12.6 

13.4 , 9.3 I 60.0 / 11.9 1 53.4 / 8.2 

12.3 8.1 72.3 11.2 40.0 7.8 

27.7 I 7.7 100.0 10.2 27.i 7.7 

T.4 -3, (,‘I”, mixed 1967 

6.2 30.8 6.2 

10.2 27.8 16.4 

22.2 28.3 38.6 28.6 83.6 1 22.3 

15.1 25.4 53.7 27.7 61.4 20.1 

16.6 22.1 70.3 26.4 46.3 18.4 

29.7 16.3 100.0 23.4 29.7 16.3 

3.8 22.5 3.8 22.5 i 100.0 11.7 

8.2 18.8 12.0 2O.U 96.2 1 11.3 

20.1 16.0 32.1 17.5 88.0 10.6 

15.5 10.6 47.6 15.3 67.9 8. 4 
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- 0.5 I 39.7 I 8.0 100.0 I 11.7 ! 39.7 8.0 

TA-4,(;:; mixed 1967 

20 - 10 13.6 1 41.9 13.6 41.9 100.0 25.9 

IO- 5 13.6 36.7 27.2 1 39.3 86.4 23.4 

5- 2 I 23.0 26.9 I 50.2 I 33.6 I 72.8 I 20.9 

2- 1 12.1 1 24.0 62.3 31.8 49.8 18.1 

l-0.5 i 12.5 20.2 1 74.8 / 29.8 37.7 16.2 

- 0.5 25.2 14.2 1ca.o 25.9 25.2 14.2 

TA-4, (All) 1966 

20 - 10 I 7.8 I 16.7 I 7.8 16.7 I loo.0 I 9.9 

lo- 5 I 9.1 I 13.4 I 16.9 14.9 ~ 92.2 ~ 9.3 

5- 2 x1.7 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,(N2) 1966 

20 - 10 6.5 20.2 6.5 1 20.2 I 100.0 12.7 

IO- 5 I 14.6 I 17.3 I 21 .I 18.2 I 93.5 I 12.2 

j- 2 24.4 13.7 43.5 15.8 78.9 11.3 

2- 1 14.6 11.1 60.1 14.6 54.5 10.2 

1 - 0.5 I 5.6 8.0 I 65.7 14.1 I 39.9 I 9.9 

- 0.5 34.3 1 10.2 100.0 12.7 34.3 I 10.2 

TA-4.(M3) 1966 

20 - 10 1 7.0 17.8 7.0 17.8 loo.0 8.2 

10-5 : 10.6 12.3 17.6 1 14.5 93.0 7.4 

5- 2 24.1 9.5 : 41.7 j 11.6 82.4 6.8 

2-l ~ 16.1 7.5 57.8 10.5 58.3 5.7 

l-0.5 ~ 6.6 6.1 64.4 10.0 42.2 5.0 

- 0.5 35.6 4.8 I 100.0 8.2 ~ 35.6 4.8 
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K-l, (lower) 1965 



K-9, (lower) (cont’d) 

2- 1 20.2 16.7 77.4 28.4 42.8 lb.5 

1 - 0.5 5.2 15.7 82.6 27.6 22.6 14.5 

- 0.5 17.4 14.2 100.0 25.2 17.4 14.2 

Note: The figures of IAs, are the calculated values. 
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D) Washability Curves of Raw Coal 

Conducted in 1966/l 967 

TB-2 B Seam 

TB-3 B Scam 
TB-3 B Seam 

TB-4 B Seam 
TB-4 B Seam 

TB-5 B Seam 
TB-5 B Seam 

TB-6 B Seam 
TB-6 B Seam 

TA-1 A scam 
TA-1 A Seam 

TA-2 A Seam 
TA-2 A Seam 

TA-3 A Seam 
TA-3 A Scam 

TA-3 A Seam 

TA-4 A Seam 
TA-4 A Seam 
TA-4 A Seam 
TA-4 A Seam 
TA-4 A Seam 
TA-4 A Seam 

Conducted in 1965 

K-l Seam 
K-l Seam 

K-5 Seam 
K-5 Sealll 

(Upper + Lower) 

(&per) 
(Middle + Lower) 

(@Per) 
(Lower) 

(Upper) 
(Middle + Lower) 

( ~JFP-) 
(Lower) 

(Upper) 
(Lower) 

(2 - 1) 
(2 - 2) + (2 - 3) 
(2 - 4) + (2 - 5) 

(1 - 1) f(1 - 2) 
(1 - 3) + (1 - 4) 
(M - 1) 

CM - 2) 
(M - 3) 
(M - 4) 

t ~JPP=) 
(Lower) 

(Upper) 
(Lower) 

-3-S. 
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Sire wt % Ash% 

, 
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P, ‘,, -: 
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t S.G 
~1.50 1.40 1.33 

A ;,, j 
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, 392 
E) List of Total Amount of Rave Zeal, Amount Disposed, Amount of Clean Coal, etc. 

I I I U,,.,r-, Clean Clean 
LI\ 
,aI Dis- Clean Actual Recovery Coal sent Coal Raw Coa 

setl(kg) Coal(Q) Ash(?,) (8) to hlills Stored 
Stored 

(kg) 
I 

0%) 0%) 

H 6.6 I 77.4 I 
llpper 6.5 F 6.7 62.8 

TB-2 15 
Lower 

4,413 Total 6.6 74.8 
H 246 75: 7.6 77.8 

10 7.5 F 225 177 7.5 78.7 
Total 1,191 929 7.6 78.0 

Ir 1,618 1.029 5.8 63.6 

1,400 

520 

TB-3 
Upper 

14 
2, 536 6,’ ki+k 

~‘“C” , 

Middle 7 
H 

TB-3 
Lower 4 

2,267 6.’ = I 

L 
L’pper 

II 
‘3 921 I ‘. ; r 

- .  

I  I  
I  

594 ‘211 
T-.-1 ’ 2,212 1, 340 

184 58 
, I I 57 20 

1,150 

900 0 

400 141 

184 91 

70 1,940 

0 0 

I 1 (Upper & 4, 631 / 6.5 I/ 

3 
d”I U.J I- I fL , ii 

Total 1 187 1 78 
/ I I I *. I ,.-*’ / 1,384 

!  r I /u4 ’ 336 
-rntDi I d nix I 1,720 

1,020 

Middle 
11 

’ 
n 1 5,51+ 

TB-5 4,111 6.5 - , _^. 
Lower 11 

I “LYl 1) “A” 

Wper 
H j 2,036 

I !.?I) 16 2, 983 6.5 F 

Tot: 
67 

TB-6 
Lower 

19 3,360 6.5 

6.6 49.1 1,550 480 0 
6.8 49.2 
6.8 44.1 
6.6 33.3 0 70 340 
6.8 41.7 
6.3 41.8 
6.8 47.7 1,150 580 0 
6.4 42.8 
6.5 50.1 
7.9 50.8 0 0 16 
6 x 51~ ? 

“IJ 342 
v.” uu.u 11 2,709 1,362 I 

H 1,144 882 5.8 77.1 
, * 2,174 2,174 6.5 100.0 0 0 3 

Total 3,318 3, 056 6.3 92.1 
H 3,180 1,902 6.2 59.8 

.9 

I I 
Wpwr & 
lower) 

673 j 342 [ 7.9 50.8 1,550 2,860 0 
6.5 100.0 
Ci 73.3 
4.2 38.8 
6.3 37.3 0 0 200 
6.2 38.5 
6.2 35.2 
6.3 40.1 0 0 170 

I I Upper 
11 

~- Total 1,739 669 

Lower 
H 2,356 829 

TA-2 14 2, 878 6.5 F 349 140 
I  

Total 2,703 969 
I 1 Total I I 1 H / I 3,707 1,353 

738 285 Wpw & 
lower) 

4,908 6.5 F 
Total . 

H 

2-2, 9 
H 1 

TA-3 3,167 6.5 T;‘ 
2-3, 9 

-v-I- t 
’ 

2-1, 11 1,953 6.5 F 
Total 

2-4, 
H 143 64 

8 
2-5, 3 2,046 6.5 ‘71 60 23 

Tntrr I 203 87 
,813 1.144 c 

ZEi 0 1 118 ( 3,410 

Note: The atnount of clean coal sent to mills or storetl mcludeh the lveight of nioisture. 



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

a) Outline 

Raw Coal of O-20mm size was passed through a 10 mm screen, while raw coal of more 

than 10 mm (10 mm - 20 mm) size was crushed to less than 10 mm, and sieved by means of a 

0.5 mm screen to obtain Sample A (0.5mm - lO.Omm) 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. 
i 

c 
b) Size Distribution of Raw Coal before Crushing 

I Size( mm) W% A% Remarks 
I I 

20 - 10 14.2 for crushing test 

10 - 0.5 64.6 

I 
I I I 

- 0.5 21.2 16.3 
I I ! I 

1 

I 
I 

Total 100.0 
I 

c) Size Distribution of Raw Coal after Crushing 

c 

Size(mm) W% A% Remarks 

10 - 0.5 77.6 19.2 A. 13.0% C. 64.6% 

- 0.5 22.4 16.1 B. 1.2% D. 21.2% 

Total 100.0 18.5 

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

32 - 60 60 -100 100-200 200-325 -325 Total 

B. Sample from W% 47.6 20.8 20.0 3.9 7.7 100.0 

crushing test A% 11.7 10.3 10.8 14.2 17.1 11.7 

D. W% 48.9 20.3 14.6 4.9 11.3 100.0 

A% 15.4 15.5 17.2 17.4 20.3 16.3 





/- 
\. 

G) Proximate Analysis, Calorific Value, Total Sulphur and F.S.I. of Fiaw Coal 

Year Coal Seam MT, a$;; 17 n;IZ, FC% Cd TS%, iF.S.1. Remark: 

TR-2 Upper & 
lower mixed 1.1 15,Y 17.7 65.3 7,210 0.61 7 

TB-3 Upper 1.5 28.1 17.9 52.5 6,080 0.45 6% 

TB-3 Middle 8. lower mixed 1.1 42.3 16.2 40.4 4,680 0.41 3 

*TB-3 Upper B. 
lower mixed 1.9 27.5 16.7 53.9 5,990 0.38 1 1967 

TB-4 Upper 1.3 19.7 21.i 57.3 6,740 0.38 7 

TB-4 l.o%\ier 1.3 18.6 14.9 60.2 6,840 0.33 6 

TB-5 Epper 1.3 34.8 16.9 47.0 5,410 0.55 4 

TB-5 Middle & 
lov:x mixed 0.8 20.7 19.3 59.2 6,680 0.41 6 K 

* Pending 



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

lower mixed 

lower mixed 

mixed 

967 

T.4-3.(2-5 2-4 0.9 6.8 18.8 73.5 8,060 0.30 4 '4 0.036 
mixed 

TA-4,(;:; 1.1 6.5 18.1 74.3 7,990 0.33 3 0.037 
mixed 

TA-4,(;:; 1.0 6.2 17.7 75.1 8,070 0.28 3 '4 0.045 
mixed 
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1 
Year Coal Seam M% A47, v M y;, FC>j Cal TSX F.S.I. 

Pin 
coal g 

Remarks 

TA-4 Ml 1.7 5.5 18.2 74..6 8,080, 0.51 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 

966 TA-4 M4 1.7 6.5 

TA-4 M3 hf.4 
mixed 

1.7 6.5 18.4 73.4 0.31 4 

K-l Upper I 
(-0.5mm) 1.3 9.2 15.1 ! 

74.4 
1 7,800 1 0.51 i 3 : 

K-l Lower 
(-0.5mm) 1.0 6.4 15.7 76.9 8,140 0.64 4 

Ash 7% 
S.Wlple 

K-l Lower 
(-0.5mm) 

1.4 8.2 16.0 74.5 7,930 0.62 4 
9b5 

K - 5 Upper Ash 7% 
(-0.5mm) 1.5 6.4 15.8 76.4 8,100 0.60 4 

LWIlple 

K -5 Vpper 
(-0.5mm) 1.4 8.7 16.0 73.9 7,840 0.59 5 

I I 
K-5 Lower 
(-0.5mm) 1’3 9’3 15.9 73.5 7,760 0.69 3 

* Pending 

P in coal is tested by Mitaka Laboratories, Nittetsu Mining Co., Ltd. 

I) Melting Point of Ash of Clean Coal 

coal Seam 
I 

Ash Softening point Melting point 

% % Oc 
Flgidity 

C 

TB-2 Upper, lower mixed 

TB-2 Upper, lo:vver mixed 

6.6 1,280 1,320 1,400 

7.6 1,280 1,330 1,410 
I 

TB-3 Upper 6.2 1,270 1,360 1,450 over 
1967 

TB-3 Middle, lower 
mixed 6.0 1,240 1,300 1,450 ova 

I I I 

TB-4 Upper, lower 
mixed 

6.6 1,440 1,450 over 1,450 over 

-b6- 



TB-;l Middle, lower 

mixed 

TB-6 Upper 

1,300 

1,360 

1.440 

1, -150 OYfr 

1,440 

1,450 over 

1,440 

1,450 over 

1,360 

1,450over 

1,390 

1,450 

1,430 *vu 

1,450ovcr 

1,450 over 

1,290 

1,450 over 
___--~ 

1,430 

1,450 over 

1,400 

1,410 

L967 
TB-b Lower I 6.5 1,26U 

TB-6 Upper, lower 
mixed 

~ 6.8 1,350 

1 TA-1 Upper ~ 2.7 ~ 

L966 
TA-1 Lower 

TA-1 Upper, lower 
mixed 

5.b 

4.2 
I 

TA-2 Upper, lower 
rriixed 

6.2 1,250 

I 

2-2 
TR-3,(2-3 ImIxed 6.3 1,250 

967 

TA-3,(::: mixed 
I 

6.8 I 1,330 

TA-4,(::: mixed 

TA-4,(::: mixed 
c 

966 

c 
TA-4 Ml 5.5 1,450 over 

c 
TA-4 M2 7.3 1,450 over 

TA-4 IL13 6.5 1 1,450 over 

K-l Upper (-0.5mm) I 9.2 I 1,290 

K-l Lower (-0.5mm) 6.4 1,250 

K-l Lower (-0.5mm) 8.2 1,280 
963 

K-5 Upper (-0.5mm) 6.4 1,280 
c 

K-5 Upper (-0.5mm) 8.7 1, 290 

K-5 Lower (-0.5mm) 9.3 I I 1, 285 II 



J) Heavy Medium Cyclone Test on TB-6 (Upper) 

W-6 (Upper) Coal 20 - 0.5mm (Crushed + 20 mm Coal and Mixed) 

H. M. Cyclone Test, Sink and Flotation Test and Partition Number 



Coal Preparation Results 

TB6, (upper) 20 - 0.5mm 

Recoverable ratio to raw coal z 
x?an coal 

Ash Y;, 

Recoverable ratio to raw coal % 
<rfuse 

Ash y;, 

Recoverable ratio to raw coal z 
bfixed raw coal 

Ash y; 

‘aaaition S. G. : DP 

EP 

Sunk coal in clean coal: S c 

Floated coal in refuse: Fr 

? 
2 

M (SC + Fr) 

?j 
$ Theoretical yield: V c % 

a 
Degree of difficulty (Dp 2 0 .I. S. G.) 

Efficiency of yield x 

65.10 

6.21 

34.90 

65.33 

100. no 

26.92 

1.449 

0.32 

0.45 

0.51 

0.96 

65.44 

10 

99.48 
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(2) Tests Results a[ Steel Mills 

The steel makers which conducted quality tests on Fern& coal from Seams B, A,, K-l 

and K-5 submitted 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 r,olatile matter content varies within the scope of 19 to 23 percent going down 
toward Morrissey Creek. 

ii) The total sulphur content is about 0.5 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.I. 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-Z), but not so low as to disqualify it. 

vi) All samples show mire than 92 percent in single shatter styengrh, 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 81 Steel). 

On the basis of the above (indings, 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 67, 

Guaranteed ash content 7 y;, Tolerant e O.Sy’, 

Guaranteed total sulphur content 0.5% Tolerant e 0.05% 

Volatile matter content 19-2276 
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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 10%' 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. 

f 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 

Femie coal. 

* TB-4 shows the highest Gieseler fltidity,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 Fernir coal is valuable as superior coking coal. 

(Remarks) 

All samples differ little in the F .S .I. in accordance with granularity and are homogeneous. 
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B) Seam A Coal 

Q 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 v-as some problem in the con- 

centration of samples collected the pear 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 too 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 .4 in the western part of the claim is low in volatile matter content as well as in the 

F .S .I. and fluidity, and its single shattet strength is between 60 and 70 percent, like that of 

semicoking coal. 

However, since TA-1 samples shcw more or less the same values as Seam 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. 

The steelmakers’ comments on TA-1 Test results in 1946 are given below as reference. 

Although slightly i’nferior in fluidity compared with Vicary coal, TA-1 Coal 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 947, as single of 90X, to 93% 

as blended with other types of coal except at Yawata. 

(Yawata Lron & Steel Co. uses Chikuhc 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 (Bahner coal and Vicary coal 

and so on). 

Among other characteristics, Fernie coal has a slightly high pIws@r+~s content compared 
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with other Canadian coal of which the average contents are 1 to 1.6 percent. 

But this is no drawback except in the case 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 &:ith 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 among7 test results at the five mills). 

The Seam 
F 

coal did not show measurable dcgrc e in coking characteristics in Yawata and 

Nippon Kokan tests. Rut it showed a good compatibility with soft coking coal with high fluidity as 

in the case of Seam A-l coal. Its drum index was 90 to 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 TA-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- 

ly increase the amount of the minable coal reserve. 
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D) Seam K-l and Seam K-5 coal 

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

Kawasaki Steel) on the two seams coal are 9s follows: 

0 

ii) 

iii) 

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 5, 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-l and K-5 coal were blended up with Japanese high fluidity coal at a ratio 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-l coal. 

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

reference: table ior coal quality comparison between Fernie coal and other coal. 

c 
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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 tc~ the laboratories of 

Yawata Iron & Steel Co., Ltd. for quality tests. 

(1) Test results at Mitaka Laboratories 

(A) Drill J-l (Seam B) 

Result of Sink and Float Test 

Specific Weight 
gravity (90) 

- 1.32 82.3 

Ash 
(470) 

3.58 
I I 

+ 1.32 17.7 19.17 I 
I I 

2 100.0 6.34 I 

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 _ 

Proximate analysis Volatile Total 
Volatile Fixed matter F .S.I. sulphur 

Yield 
Moisture Ash 

matter carbon &4 

0.79 6.22 21.40 71.59 23.01 7 0.40 98.1 

(B) Drill J-3 (Seam A) 

The quality of samples presented to Yawata Works, 

(Unit: %) 

Mark 

Proximate analysis Vola- Total Theo- Ash con- 

Vola- Fix- tile reti - tent of 
Mois- 
ture 

Ash tile 
matter ::rbon “’ 

F.S.I. sul- cal 

Phr 
raw coal 

yield 

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 19.48 3 % 0.38 90.0 10.05 

J-3 bottom 1.14 7.40 19.08 72.38 20.86 3 0.28 77.8 lb.26 
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(2) Test results at Yawata 

(A) Drill J-l 

i) Samples 

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

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

laboratories . 

ii) Test results 

a) Analysis 

(Unit: %) 

Item 1 Mois-1 Proximate 1 Vola- 1 I Cal/g I Elementary analysis (daf) 
I I I 

c 
ture analysis tile Fuel 

Ash Vola- c- ratio (daf) 

tile C H K S 0 
mat- (daf) 
ter 

J-1 1.81 5.95 20.98 22.31 3.48 8,678 88.59 3.85 1.37 0.21 4.98 

b) Sulphur 

J-1 0.39 0.00 0.04 0.35 0.39 

c) Texture 

Virinite Degra- Exi- Micri- Semifu- Fusi - Mine - 
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 Plastmeter Dilatometer 

;:- Sof- Max. flui- Fi- Range Sof- Maximum Maximum 

F S L merit yen 
dity II&l dilatation 

. . 
ws index 

(%) ;:;’ 
PC) 1% 

Temp, (OC) g- ;;y- 

(Div PC) 
pzint Ratio Ratio 

min) ( C) (OC) (%) PC) (%) 

J-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-l bas a volatile matter of 22 percent pure 

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

from K-l and K-5 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 Laboratories 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 float tests were held on part of the samples. 

Tests on samples from tunnels and drills have been completed at Kobtiuro 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. 

r 
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