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I. IMTRGDUCT I OX 

A survey ;sam uas dispatched to the Pacific Coal Limited 

claims in Canada and during the months September though December, 1965 

collected samples for drum tests from Stams K-l and K-5 by tunu.&.ling. -~~~ 

The results of the tests conducted at stool mills as previously re- 

ported led to the inference that the ccul quality of both Seams K-1 

and K-5 were not always consistently good because the carbonization 

of coalhas advanced to a considerably !ligh degree although these 

samples can be classified as low volatility coal. 

With regard to Seam B (hitherto called Seam K-11. The 

reasons for a change of Lesignation are _eiven in later pages) which has 

been regarded as possessing the hi&e& promise, samples could not be 

collected as the existence of otitcrops has not been confirmed. ThUS 

the survey of 1965 was not thoroughgginy enough tn grasp the actual 

conditions in this respect. 

Thereupon, another exploration plan was drawn up with the 

object of surveying Seam B and col1ecti.n~ samples for co+1 quality 

tests. The survey was carried out during three months beginning Sep- 

tember, 1960. The report and the results of this latest investigation 

are submitted herewith. The exgioration program initially gave priority 

to Seams 8 and K-5 as follows: 

o Trenching (Bulldozing) 
Si~:;cs of ,Trenching Sampling Tunnels 

Seam B 6 2-3 
Seam X-5 < , 2-1 

o Drilling 2 About 4GG m (ZOO m/ 

0 surveying 
each drill) 

1 About 1.5 months 
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IIowe+r s snowfall and otier adverse weather conditions caused 

a delajr in the identification of Seam Y. I?oreover, as the survey advanced, 

it became clear that Seam K-5 is not much of a coal-bed. on axolmt of 

this, theinvestigation was centered on Seam B and,Scam A w:lich is located 

below the former. 

Specifically speaking, trcnchtig work ~a5 carried out at 6 spots 

by bulldozers and 3 spots by manpower along the outcrops of Seam B (the 

8.5 kilometer distance between Morrissey Creek and ?ipe Line Road) to 

directly confirm the continuity of the seam. ht the same time, on No. 

3 Ridge facing the f!orrissey Creek to the west of the coal fields, sampl- 

i-ng tunnels were driven for collecting samples for drum tests. In addi- 

tion, three drill holes were made there so that coal quality could be 

examined by cores and the continuity of the seam could be ascertained 

in depth. 

As to Seam A, which runs in parallel with Seam B and is located 

about 25-30 meters below the horizon of the latter, samples for drum tests 

were collected from tunnels exca-~steci on No. 20 Ridge (near ?ipe Liz 

Road) in +jle %st of the coal fields. In the meantime, trenching by 

bulldozers and manpower revealed the existance of outcrops of Seam B in 

the area about 2.5 - 3 kilometers west frm this area. 

In addition to the exploratory work mentioned above, on-the- 

spot measurements of coal seams were carried out. 

Surveying on the south-xestorn slope of Flathead Ridge was 

mostly completed. 

'Thus, the co.nfirmation of Seam B, which was regarded from the 

beginning as the most promising source of coldrg coal, has been attained. 

-2- 



Nouever, the +mced excavation of four tuuxls to collect samples for 

druz bsts was haapered bjr bad wes';her. T . As a result, t-aaelllng work 

could be carried oilt ocly at tvo sites inchding one for Scam A. 

It is to be regretted that the true value of the coal fields 

carnot be judged frm the data ob'tained by the wrrect survey. It is 

deemed necessary that this survey should be followed up withmothei- 

thorou&going investigation. 

;$j.ttetsA Iv!ining CO., Ltd. 

Soichi Hayas 

Toyo Xenka Kaisha, Ltd. 

J 



II S !.JbiXA RY 

1) As was e,qected, it is most likely thrii; Seam B will become the 

principal source of coking coal. As a supplementary object of the deve- 

lopment project, Seam A can also be taken up for consideration, while the 

other coal-beds seems not worth timediate further prospecting because of 

the fact that it can not be regarded as the principal source of develop- 

ment project. 

2) The extent of reserve in Seam A and Seam B is estimated at 

well over 34,000,OOO tons clean co31 basis. This f&me is enough to 

justify the coal mining project on the scale envisaged i.e. 1 - 1.5 

million tons per year in terms of clean coal output. 

3) With regard to coal quality, tests conducted by steel mills 

here revealed that sample coal ifrom Scam A is in the low volatility 

group (about 1'7 percent). At the same time, it was fourd poor in fluidity 

as well as in single abrasive strength, however, a good coldng result was 

reported when it was mixed with other high fluidity coals. Frm these 

findings, it was made clear that coal from S&m B must have more ~test 

in order to prove as coking coal. 

On the other hand, it was proved that coal from Seam A has a 

volatility of around 21 percent. Although its fiuidity was rather low, 

it had fairly good coking characteristics similar to that of U.S. medium 

volatility coking coal in the strength tests, either single or blerded. 

4) As far as coal quality of Seam B is concerned, however, no de- 

finite conclusion could be drwn from the tests, for all the samples can- 

not be regarded as truly representative of Seam B. (Full particulzrs 

- 



-. 

sre given on the following pnpzs). 

Ju&ir,g from the tsst resuit of J-1 drill core and StratigEz- 

phical closeness Co Seam A, it is presumed that csl quality of Seam B 

is somewhat sililar to that of Seam A. 

5) To sm up the quality of coal sew, it can be gathered that 

a medium volatile coking coal of around 20-22 percent volatile can be 

expected. As will be mentioned in the following paragraph, further in- 

vestigations are necessary. 

6) Fortunately, in the course of tine current s~vey, stripping 

of overburden was carried out to expose Seam B in rany places on the 

principal ridges, so that on the next occasion prospecting tunnels may 

be driven centered on the sites referred above. Specifically, a prospect- 

ing progam could be drawn up on the following lines: 

(1) Pbnnels for sampling 
(& ,>,$, ; : ~. 

Sea2 B 
* 

spots (Ridges Xo. 5, No. 7, No. 10, >!o. U-15 
and No. 20) 

Seem A 1 spot (Fi.idges X0. 14-15) 

(2) Drilling 

A minimum of eight drill holes, five (each 500-600 

me-ters deep) aiming at Seams A and B at the proposed 

main haulage level, 1,160 meter above the sea and 

three holes (each 300 meters deep or so) at the middle 

level between tsc ~&in haulage and outcrops, are 

required in order to ascertain the seam conditions as 

well as the quality changes in its deeper parts. 

-5- 



III L 0 ,Z A T I 3 N 

The chins covered by our survey are located in the neighbor- 

hood of Fernie (Population: Approx. 3,500) on the southeast border of 

British Columbia, San&a. Situated in lat.49'21 N and long. l14°551W 

and lying Sotween 1,100 meters and 2,2CG meters above the sea level, the 

aining fields arc contained in the southernmost part of Crowsnest Coal 

Basin spreading to the border of the states of British Columbia and 

Alberta. 

The area is one of the largest coalproducix centers in 

Canada and includes Balmr (owned by Crows kst Indmtries Ltd.) and 

Vicary (Colemar, Collieries Ltd.). FDZIF, these two mines, a total of 

about 900,000 tom of superior coking coal is being shipped to Japan 

annually. (Refer to Location map) 



IV ACCESS 

The claj,.ms are at abo;it 12 miles distance southeast froD 

Fernie. Highway Ko. 3 and a railroad ( C.P.R.) are rumirg thnugh the 

poj&, j/4 miles fraii the western extrmity of the claims. @ernie by car 
> 

20 mirlutes 
Claims). 

Although there is no direct flight service between Vancouver 

and Fernie, regular air serticce i s available daily between Vancouver and 

Cranbrook, and Vancouver and Calgary. Bernie can be reached after cm?- 

hour's drive frm Cranbrook and three-hour's drive from Calgary. Anyway, 

ths claims are easy of access. 

-7- 



'The land in the scuthern er,d of the Zrowsnest Coal &sin has 

mostly been owned by Crows Xest Industries Ltd. for many years. Three 

mher mining fields were owned by the Government and C.P.R. (a railway 

firm). 

?acilic Coal Ltd., interested in the mst favorably located, 

government-ohned land, which spreads from tikxrisseg Gree!c to Michel Creek 

and tiich has a total area af 45?00@ acres (about 5 x 20 miles), has 

long applied for leases of the most promising sections in the south- 

western part of the land. In July, 1966, the company won an exploration 

licencs for an area of X,1+21 acres. (Refer to Claim map) 

-8- 



VI !iISTCRP 

It has been reported that in the opening years of the 20th 

Century, mining activities were star-ted by Crows Kest Industries Ltd. 

along Morrissey Creek and during the 1902-1909 period, a total of about 

500,000 ton::- of coal was i&%?d. Even today, remnants of its former 

glory are evident in the old pits and the ruins of coke ovens. Accord- 

ing to some records, as many as X!+O ovens were FG operatin and the out- 

put of coke amounted to 30,000 tons. 

Crows Nest Intistries Ltd. operations were carried out within 

its own coal fields lying north of Morrissay Creek. There are fair 

indications that smsll-scale exploiistion as well as investigation has 

been conducted in <he fields south of Xorrissey Creek, which have now 

passed intc the possession of Pacific Coal Ltd. 

These ?*forrissey coal tics were shut down at the tiao of the 

1909 bumps a. ad outbursts of gas and the subsequent depression of the coal 

industry. 

inuring the past years, maany local geologists have investigated 

the area including the Pacific Coal Ltd. and have published their find- 

ings. However, these are mostly too general in conteJnt. 

In recent times, exploratory drillings and trenchings have been 

cmductcd by PiC.L. in a limited area along Morrissey Creek, with the 

result that the existonce of more than 10 coal seams has been confirmed 

and among these Scans K-5,K-ll, K-l& and K-15 were found worthy of fix-tier 

investigation. 

Folloving this, Nittetsu l%.ning Consultants Co., in response 
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to the P.C.L.'s rquest, Dispatched its survqy team in I.965 who collected 

samples from Seams K-1 and X-5. Based on data gathered through this SW- 

vey, the SrEminary Feasibility Report was mde. 

(For particulars, refer to the 1965 Report) 

-lO- 



VII TO?OGEkPBP 

The area is situated in the RocQ Msuntains. Tke highest 

point in the claims is 2,300 meters afid even Fernia is about 1,000 

meters above the sea level. 

In the southwestern part of the coal fields, Plathead Ridge 

runs from northwest to southeast in parallel with the strike of the 

strata. Tke southern side of the ridge forms rugged cliffs here and 

there while tke northern side presents gentle slopes mating a table 

land. The foothills are densely wooded but the forest area does not 

extend to the upper half of the mountains. 



-. 

VIII GEOLOGY 

In the area, a thick formtion of sedimentary rocks belonging 

to Jurassic and Crztaceous pmiods is prevailing. . . 

From e bottom"co.nforwbly, it consists of Fernie, Koo-tenay and 
t0t-P 

Blaimore Formations. 

The Kootmay r'ormetion is -3 representative coal-bearing forma- 

talon in Crowsnest Goal Basin canposed chiefl;y of the alternation of 

sandstones and shales with coal seams of different thickness. Lmdljj 

containing conglmerate beds, it is especially well developed nlmg 

Flathead Ridge. it's thickness is about 600 meters kre. The lower 

part of the formation shows a folding structure by a considerable degree 

together with the 2erni.e Formation at the bottom (Near $10. 7 - No. 8 

Ridges). The part above tile middle horizon near Seax B tiich is the 

principal coal bed presents a gentle sloping structure with a 2C degree 

dip to the north and runs continuously in the direction of the strike 

without any noticeable fault. Furthermore, the strata feature the south- 

cast wing of a large synclinal structure, of which northeast wing is 

cro?pin:.; a@.n about 15 kilome~tcrs away. In tilis respect, the coal field 

is truly continental. 

-12- 
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IX DESCRIFTIG3 OF TYE SECO1:D 

ZXPLORATI@?? II 0 R ii (See Fis*ue 21) 

1. Trenching (Bulldozing) 

Contractor: Nohels Lo::$ng Co., Ltd. (Fernie, 8.C.) 

Work Period: September 17 - November 1 

Bulldozer: D-6 30 days 

D-7 L1. days 

5lasttig: 2 da$ (No. 7 ridge) 

Trenched Places: 8 ridges 

(No. 3, MO. 5, No. 7, No. 9, No. 11, No. 18 

No. 19 and fro. 20) 

2. Tunnel..lin~and%qJing 

Contractor: R.F. Fry & Associates ('Western) Ltd. 

h-icouver, 3.c.) 

Work Period: September 29 - November 29 

(Ir,ciud&; ? days for sampling) 

Crew Members: 1 group 5 persons 

(Foreman 1, Hirebos I, Miners 3) 

Workday: 8 hours 

Footage: About 7 feet on average 

Amaunt of Samples: About l.l. tons ( a total for Seams A and 3) 

Methods: From the outcrops of Seams A and 3 on No. 20 

Ridge and No. 3 Ridge, respectively, slopes were 

driven along; these seams for bulk sampling for 

drum tests. 

-13- 



Ym 1500.00~ (-)uol 43.5 

'Ot3.1 I 209.0 

--..... 
Level orIDown- ITotal 

* .%s$ended half-wa:F due to the instability o'f button index. 

These tunnels wzre driven whilfj checking the changes in weather- 

ing conditions by conducting button index measuring at intervals of l-2 

meters. Fror. a point where the button izdex was practically stabilized, 

cross-cutting was performed toexpose the seams. r&ereupon, close survey 

of the seazs was nade vith the unaided eye and again button index measure- 

ments were taken to decide the mineable range. At the same tins, a large 

amount of samples were collectedfordrum tests. The following table 

shows the details of samplings. 

Name of Seam 

SeamA 

Seam B 



3. Drilling 

cmntractor: 

Work period: 

Personnel: 

Nork system: 

cost: 

Remarks: 

,Canadian Longyear Ltd. (Vancouver, B.C.) 

,;,pt, 2; - Oct. 31 

A five+nember gang consisting of a foremen and 

four labourers 

Sound-the-clock work on two s&if& 

About $lO/Foot 
Three drills, J-l, J-2 and J93, were sunk toward the 

Morrissey Creek. Of the three, the drill J-2 

developed tr,xble just above Seam B. Because 

of the wea+&r, there was the possibility that the 

bog:ir&ing of work on drill J-3 would become impos- 

sible if too much time were taken in fixing the 

drill. Consequently, the explwation into Seam 

B was called off. 

-15- 



Saqles collected fron. the 'arcs of the seaxz were brought 

to Japnn, regardless of &ether they represented thick or thin seams, 

and cpality tests, mainly prox3.mte analysis and C.B.I. measurement, 

were held on them. 

in particular, smplcs frm the Sean B core obtained +&mu& 

Bores J-1 and J-5 were sent to &Yauata Iron 3 Steel Co., Ltd. where 

coking tests were made excludtilg abrasive strength tests. 

(Ikke) -- The "J" of the names cf <he bores represents Japan, 

indicting that they arc drills sunk by Japan in 1966. 

4. Road construction and repair and snow removal 

Contractor: Kohels Logging Co., Ltd. (Fernie B.C.) 

Construction and repair: D-6 5 days 

D-7 ll.5 days 

D+? 6.5 days 

G-6 10 days Snow removal: 

5. Sui-veyLQg 

F'ield work period: Sept. 17 - xov. 1 
(40 actual work days) 

Two cc every work day and a rxmin,rr 

total of 79 

Persorulel.' 

Surveyed area: 

Control point: 

A sloping tract of about 6Q Ha fat- 

ing the southwest from the Norrissey 

Creek to Ridge Wo. 20 

B.C. Forest Service Road Bench Mark 

ns~r the rmd at the mouth of the 

Xorrissey Creek 

(Even = 3,275.23 Fts = 996.23 14) 

-17- 



Method: Tra;~e-rse statics uere established 

almg a line leading fron &nch Xark 

to Kl.&head Ridge via Xorrissey Creek. 

A station was set up in every ridge 

under the stadia survey and survey 

lines were coordinated at the ends. 

-1% 
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X COAL s E&,mS 

(See Fig. 1 Coal seam map, Fig. 2 C-C' Cross section and Fig. 

3 J-J' crass section) 

In the iiootenay Formation, a number of seams have been con- 

firmed to exist by trenching and several drillings. These seams have 

been named Seam K-l, Seam K-2 tith the larger numerals representing 

higher horizons. 

But, since information obtained through the previous drills 

is inadequate on many details, particularly on coal quality, this has 

made it difficult to correlate the current drilling results with those 

of preceeding years. 

In addition, the surveys concentrated on Scam B w-hich is 

located approximately in the center of the seams and considered to be 

a main seam. Active efforts could not be made to investigate seams 

other than those which were the subject of this survey. 

Drill J-3 was sunk close to Drill B-l for the purpose of de- 

termining the stratigraph:cal horizon of the seam which had been called 

Seam K-ll. The drilling revealed that the seam is located lower than 

previously thought and that it is not proper to call it Seam K-il. 

Since it might create confusion to continue to use the Seam K 

serial numbers in spite of the disclosure, it was decided to keep the 

names of the lowest five seams the same and give the upper seams al- 

phabetical names -&ma the bottom up. The name of what used to be Seam 

8-U. was changed to read Seam B. 

(See Fig. 2 C-C' cross section and Fig. 18 Profile of correlated 

Drill Sections) 
-19- 



It ~cems that See? B is located somewhere near Seam K-S under 

the Fevious namirrs order and tihat used to be !mown as Sandstone K-10 

is the layer between Sean E and Seam F. 

Here is a thumb-nail sketch of the conditions of Seams A and 

B, which are regarded as worthy of further investigation and possibly 

actual mining. 

1. Seam A 

(&Fig. .!+z Columnar Section of SeamA) 

The stratigraphical horizon of Seam d is about 25 meters 

below Seam B in the neighborhood of Pipe Line Road. 

Up to the present, the existence of Sesm A has been confirmed 

only within the range of Fast l/3 of the mining field by surface recon- 

naissance. It is not certain yetwhether the coal bed continued further 

westward. 

In the vi&nit:: of ?ipe Line Road, Seam k is found to .be supe- 

rior to that of Seam B. Moreover, investigation by the prospecting 

tunnels showed the tb&.&ness of the coal seam to be a little over 4 

meters with an ash content of about & percent and a volatile matter 

around 21 percent. In terms of quality, ccal possessing such gocd 

coking properties will surely meet the requirements of coking coal for 

steel mill use. (Refer to XI Coal Quality). 

2. SesnB 

(See Fig. 5: Columnar Section of Seam B) 

The area between the Morrissey Creek and Pipe Line Road in 

the east has a well-developed coal seam. It is possible to track the 

outcrops continuously. Its tbicbess is well c~er 1.0 meters for distance 

of 3 kilometers between the Xorrissey Creek and Yo. 5 Ridge. However, 

-2O- 



generally, it is more or less 3-L meters. Moreover, in the vicinity 

of No. 13 - No. lb ?Ldgges(Fipe Line), the seam shows a tendency to 

deterioration to S~DZ degree. 

Examination of the samples_ collec:ed fron the prospecting 

tunnel on ETo. 3 Ridge revealed that the subject belongs to the so-oall.ed 

low volatile coal with the ash content of lo-12 percent and volatile 

matter around 17.5 percent. Although it appears very attractive, the 

results of button index measurement and sirgle abrasive strength tests 

were not quite satisfactory, presenting a question as to its possiiile 

use as a coking material. 

(For particulars, see XI Coal Quality) 

Notwithstanding this, Seam B at J-1 drill hole, 2.3 kilo- 

meters toward the Morrissey Creek, was found to possess a similar quality 

to that of Seam A. On the basis of this fact, we can presume that car- 

bocmtion of coal in the vicinity of the Korrisseg Creek has been accele- 

rateciviffected by the geological disturbance supposed to be along the Creek. 
a 

Therefore, from the results of the present investi+tion alone, it is not 

wise "a &FW any definite conclusion ai to the coal qualitj Of Seam B. 

LFurther investigation in the central part of the mining field between No. 

j Xidge and Tipe Line is essential for obtaining 8 real picture of coal 

quality of Sean B. 

3. Seams above Sean B 

The current surface i.rvesti.gation was carried out mainly to 

confirm the existence of Seam B by the aid of bulldozers, Cutting work 

was performed from the elevations to the lower-l@~E ground, so that 

before reaching Seam B, we discovered seams of different thicbess and 
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different horizons. Some of these scams were found to be of mineable 

thickness, but as a target oA c the xining project they are inadequate 

.zi the present viewed frwn' Poor continuity of coal in the strike. 

direction. It is not to say th& these seams do not deserve 

further suryey in a future development plan, but .~t.I~e sMAo 

large-scale fonations like Seam I3 carrot be expected of these 

seam.. 

Description of coal seaz~s according to ridge have bzoznitted 

from this report since accompmying charts show coal seam sections by 

outcrop. (See Fig. 6 - Fig. 12) 

4. Coal seams in drilling 

(See Fig. 13 - U+: Columnar section of coal scams in driUlng) 

(See FLg, 15 - 17: Columnar section of drill cores) 

(See Fig. 18: Profile of correlated drill sections) 
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(unit: m) 
. . 

Location 
Seam B Sean G Seam D Seam E 

(Total (Total 
Seam F 

(Total 
Sean G 

______~ (TOtELl (Total (Total 
Distance *bwe scan sea? scac1 sscm1 seain Seam 

DriUng from Mor- Drilling thM+ thick- SeEI- thick- thick- thick- thick- 
Slumber risey Level Len,gth ncss ness ness- ness- m?SS- rlCS,S- 

Creek Coal CC?31 Coal Cod Goal COd 
thick- thick- thick- thick- thick- thick- 
ness) ncss) ness 1 ncss) ESS) ness) 

J -1 2,300 1,812 u34.25 5.92 - c. sh 8.77 - S.63- 10.51- 
5.14 7.29 

c. sh 3.70 0.78 
L90- 
1.02) 

~-__ 

J -2 1,300 1,602 
0.52 - 7.59 - 6.‘!+l - 

I52.40 c. Sil. 
0.42 8.31 0.7L- SO3 

'% . 
--~ __~ 

J -3 400 1,361 w3.4i l-7.77- 7.32 - 0.2% 
17.l.l C. sh. 

3.97 0.13 soil soil 
0.s 
0.4 



XI CGAL tj7ALITY 

1. Samples taken frcm Rmnels 

A total of 4G drums of samples collected frm Seam A and B 

in the above-mentioned Ridges No. 3 and No. 20 were prepared to a cer- 

tain extent of ash content at the laboratories of the Kobulmro Iron 

Vorks Co., Ltd. in Kyushu. 

The prepared sa@cs were forwarded to major steel firms where 

they received coking and other quality tests. On the 'basis of the results 

of these tests, the following paraflaphs, tables and charts have been 

prepared to help judge whether the ccalhas valise in steel making, to 

assess the value of "&e coal field and to draw up a scheme of e;rploita- 

tion. 

(1) Test results at Koix&mro 

(A) S ieve Test 

Total 

PT / PB / $41 / M2 i M3 j w --- 

22.7 

17.5 

23.1 

8.6 

6.5 

21.6 

LOO 
- 

2.91100 1 5.2~100 ' 9.91100 ;12.7/100 

I 
/ 

.7+2.2 24.3 

2.3 IJ..5i21.5 

9.5!21.9'15.1 















i* 3 1.7 6.5 18.7 / 73.1 i 
I 

5050 j 0.31 

14 & 1.7 6.5 18.0 i 
/ 

73.8 ; 8020 
I 
i 0.30 

(Note) -- Raw coal samples ?T and PB were not washed and used as 
clean coal. 

(D) C.B.I. of cleans coal and melting point of ash 

-- 

C. B. I, 7+ is+ 5 3 4 4 

14elting point of ash +1,&O +1&O 
.A 

+1,450 +1,450 +1,.!Jo +1,450 
OC 

' (Note) - Since tie maximum +&mperature of 'he test furnace was 
1,450 degree centigrade, tests at higher temperatures could 
r?ot be conducted. 
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(E) &ality of prepared samples 

I 
Froximate analysis ($) /V&I- 

TJola : ,;e,i%r I 

! 1 i Ash 
Tota.1 1 Yie- con- 

.%Jple C.B.I. sul- ld tent 
Hois- I tile-j y,z-' . . phm in 
b-e Ash mat- mm (daf %) 

(75) (?4 
*aw 

ter coal 
1 (V.M) 

(7.c) 

I 
(%I -_ 

A l.SO I 4.20 21.90 72.10 23.29 7 0.33 loo.0 4.20 

B 
top 1.70 6.40 17.90; 74.00 13.71 4 G.40 85.3 12.50 I 

B 1.70 bottom 6.50 19.40 73.40 20.04 4 0.31 74.3 i13.60 

(F) Steel mills receiving the prepared samples 

Receiver I SCXXl/Ihrk j Volume 1 Ash($) zg; "'- 
____--.~ 

Iiigashida Coking /SWI A (PB+FT) / 4~0 : 4.6 Peb. 2: 
plant of the &watai 
Iron & stee1co., ! Seam B (Ml+MZ) 180 6.7 
Ltd. 

R a.kA 
1: __ 1;: __ 11: r ISeam B (M3+1~$ 

Pl%? of the EippcqSeam A (Pa+PT) 
K&an K.K. 

1 iSem B (Ml+H2) 180 6.7 
‘X8.77. 16 ___ ~~- 

B (M3+K4) 200 6.h 
! 

Muroran Plant of ]Seam A (?B+PT) 020 4.6 Mar. 3 
the Fuji Irm & 
Steel Co., Ltd. 180 6.7 

LL t&r. 16 

Seam B.(M3+M&) ' 200 6.. 4 
-~__ 

Zhiba Plant of the Sean A (PB+PT) i 40.00 4.6 Mar. 3 
Kawasaki Cteel / 

:orporation 
Seam B fMl+142) I 180 6.7 I&r. 16 
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- - --- 

Receiver ; Seam/i&rk 
hate of for- 

":a J.q.7&FL -. Flint of i ss.ri A 
the 9Git020 Hct31: 
Incastries,Ltd,, Pc.im 3 (I~II..+Q) 

Amagasaki i&e Sea3 A 
Industry cc. 
(X&e Steel, Ltd.) 

Kurosaki Plant of Seam h 
the Etsubishi 
Chemical in&St- 
rles Ltd. 

180 6.7 i :.5 r . i6 
I 

__t_--~~------ 
400 4.6 ; 14ar. 3 

! 

100 1.6 j Mar.7 

1 -- 

(Note) -- Ash con'iext is tb~ arithmetical average of each Iinrk. 

As szzples from Seaz A had a very low ash content of about 4% 

as raw coal, they were slb.xitted to the steel makers without being washed, 

As for those from Seam B, a target was set to &t&x clean coal 

with any ash cntent of about6.5,$ of through wshing and floatation stice 

the raw cocl 2sR emtent was about 13 percent. 

2urinng the cleanirx process, steps were not properly taken to 

recover fine co.21 of a size of less thsa 0.5 millimeters frcrm a settling 

tank. 

Cmseq-uently, there is a porsibiEti$ that ciose to 30 percent 

fi L' -'-ye,. [? "'.,?e cci:. was leashed avaay, and it could have been giving the good 

c?'rj ug prcperty. 

Tnis is presuwd to have been partly responsible for s%$dy 

dissatisfactory results in q.al%ty tests at the steel mills which will be 

explaine,i in the foliouing paragraphs. 
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(2) Test Results at Steel Kills 

The results of c,uality tests on Fe?,mie~samples from Seaz A 
cod. 

and B tiich were provided in the above-mentioned methods we:?e revealed 

by the six steel makers in a .-,eetTq of the Overseas claw Materials Com- 

mittee on April 27, 1967. 

Opinions were expressed on the results frm +&e standpoints of 

the respective fir%, and discussions were held. 

(Refer to Test !?esults at Six Steel Milk) 
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A SLLry of ccz~ents made at the meeting follows. 

(A) SeamA 

Tne opd.nLons of six mil.ls a?pKKinatcly concurred oc S?.EpkS 

from Seam A. Although slight&~ inferior in fluidity compared -tith 

Vicery coal, Fsrniu coal, from 9eam A is cxccl.lent with the percentages 

of ash, volatile and sulphur contents standing at &, 1% and 0.1% res- 

pectively. The lower ash content has particular merit. 

This coal showed an abrasive strength (drum index) of 90% to 

$$$ as single of 90% to 93% as blended with other twes of coal except at 

Yawata . 

(Yawata Iron C: Steel Co. uses Chikuho coal (Onoura coal) which has 

low fluidity as its base coal while the other makers depend on 

Hokkaido coal or XishiSonogi co21 (Tnkashima coal) with generally 

high fluidity). 

These figures are no worse than other Canadian coking coal 

(Palmer coal and Vicary coal and so m). 

Among other characteristics, Fernie coal has a slightly high 

phosphorous content cornpa-ed with other Canadian coal of which the aye- 

rage contents are 1 to 1.6 perceti. 

St this is no drawback except in the case of manufacturing 

low-phosphorous coke. 

Mith the decline in the output of low fluidity Chikuho coal in 

Kyushu, Japanese mills are being forced to switch over to high-fluidity 

Kshi-Kyushu, KXke and Iiolrkaido coals in future. In view of this trend 

in soft coking coal in Japan, considerable demand is expected to arise for 

Bernie cm1 for blending purposes, 
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(B) Seam I3 

Yhouse of the amount of so.mplos Ll-cm Seam B, tests were 

held at five mills, excluding the Kc& Steel, Ltd. The five concerns 

differed slightly on the evaluation of the samples from the seam. 

Generally speating, while it is wry interesting that the coal 

has low ash and sulphur contents and is a type with low volatile matter, 

its fluidity is lower than Seam A conl. 

As a result, when it is used singly, the abrasive strength 

is quite low (there were major differences emong test results at the 

five mills). 

The Soam B coal did not show neasurable degree in coking cha- 

racteristics in 'iawata aad Nippon Kokan tests. But it showed a good 

compatibility with soft coking coal tith high fluidity as in the case 

of Seam A coal. Its drum index was 90 to 9% (abrasive strength). 

With the coal failed to show measurable coking character when 

used by itself, Nippon K&an X.K. oxpressed it as not so much appropriate 

for steel maEng. Nevertheless, the other companies said that in view of 

its good compatibility with soft coking coal of high fluidity it is pos- 

sible to use it in limited blending ratic. 

The C.3.1. for Seam B cccl was 3 to L+ in tests at the Kobukuro 

Iron Works and the steel mills, and the figures were pointed out to be 

slightly low by the mills, 

Compared tith the C.B.I. fi,@res conducted at the time and 

sites the samples were collected, the indices obtained in Japan were at 

a considerably low level. 

In the mine-site measurements, the coal was not cleaned, but 



the mm--all average indices are presumed to fall betlreen 5 and 5$. 

It had beer anticipated before the test results at the 

steel companies were kncsrn that judging from the preceeding C.B.I. 

figures (5 - 5+) and the volatile ,matter of 17.5 percent the co&g 

character of Seazx B coal would be equal t? that, of Sevll K-5 coal (volatile 

matter of 16.5 percent and a C.B.I. of L+&) or even better, although it 

would be no better than seam A coal of volatile matter of about 21 per- 

cent. 

Bul,, actually, the test results showed it falling short of the 

original expectations. As stated before, the miss-treatment of sample 

at the ttie of preparation proces s ni@ht possibly have had so;;ie bearing 

on the outcome of the tests. 

The Seam B samples presented to the steel mills were not 

necessarily representingthe,i~~erer,t qualities of Bernie coal, and it 

is prcsumzd that Seam B coal is to be close to Seam A coal in quality. 

(Inclilding volatile matter) 

As reasons for this presumption, it can be pointed out that 

the quality of the coal obtaired from the Seam B core through the J-l 

drill approximates that of Seam A coal and that because of the strati- 

graphical proximity of fhe Seams A and B much qualitative difference 

betxeen tne two kinds is inconceivable (See Diagram showing relation 

between volatile matter and C.B.I. on Seam A and B coal). 
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(k&j Some notuble comer&s made at the metic< 0s the coal quality 

tests are 85 foliows. 

Mr. Sugamsta, Manager of the ~esources &search Office of 
the Yawata Iron 8c Steel Co.: 

Since the Seam B samples presented were losing out some por- 

tion of fine coal, it is doubtful if the test results could be re- 

garded as the true quality of the coal. 

Spots where Seam A and B saclples were collected were too far 

apart each other. Saizples should be collected at many mwe places 

in order to find average coal qualities. 

There are too much differences in test results between Seam A 

and Sean B coal. Ei'ut are they intrinsically different? 

The ash content of the prepared samples su'bmitted for testing 

is low, particularly in the ease of Seam A coal, but what would the 

ash content be ic clem coal if and uhcn actualzining is carried 

out in the area in future: Samples should be prepared to wnfonn to 

the esxtent of ash content expected in the actml coal products and 

thee tested. 

And what is the estimated reserve of the coal deposits in the area? 

Mr. Saito, Iknager of the Resources Research Office of 

the NippoD Kc&n X-K.: 

Just as Mr. Su@mata pointed out, became of the error in 

sa@e preparation, it is inconceivable &hat the test results re- 

present the true values of Femic ccsl. Collection of samples 

should bi: made at as many spots as possible if they are til be re- 

presentativo. 

At any rate, anything definite cannot be said of Fernie coal 
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on the basis of the test results of this time. Another survey 

should be undertaken. 

Er. Miyake, Mining engineer of the Resources Research 

&ice of the Fuji Iron & Steel Co.: 

The C.S.I. was high for Seam B at the time of sampling but it 

was low after preparation. Further stu.dies should be made on the point. 

Opinions were sxpressed actively on tne quaiity of Scam B coal 

and other matters by Me various mills. Then, Mr. Sugamata of the 

Yawata Iron & Steel Co. said: 

iJo admit that there is a sufficiently reserve of coal deposit. 

Assuming thsr, tile quality of For& coal to be comxiercially produzed 

in future is close to thatofsear A coal, it has an advantage over 

Balmer coal as its ash content is lower than originally expected. 

Consequently, it would be very good if the ccalis produced with 

the ash content held to a maximum of 7 percent. 

Nr. Shimada, Acting chief of the Resources Research Office 

of the Yawata Iron & Steel Co. said: 

Fernie coal has gone through sample tests twice, but the 

tests were sporadic with +&e samples taken from different seams. 

As a result, next time it is necessary to sort out the 

results of the tests so far and to draft plans or the basis of future 

operation SD that a comprehensive evaluation would be possible. 

The next surveying plans should b e e.xplaincd to steel makers befors- 

hand. 

2. Sample collected from Drill Cores 

Sanplcs taken frm the Seam B core through drills J-l and J-3 



w--r8 prcparid a~: tht Piiteka Laboratories of the Xttetsfi X.nifig Co., Ltd. 

snd sent to the l&oretorics of the Dwata Iron & Steel Co., Ltd. for 

quality tests. 

(1) Test results at Xita::a Laboratories 

(A) Drill J-1 

Result of Sink 2nd Float Test 

I -1.32 I 82.3 3.58 

+1.32 17.7 19..17 
__.. r 

x 100.0 ! 6.3f+ 
I 

Or the basis of She sink and float test, the core samples were 

prepared. The quality of the samples which were sent to -the Pawata gorks 

is as follows. 
(Unit: "6) 

Froxirmte analysis 
.~.( Cola tile 

VOlstile'Fixed matter 
carbon / (hf) 

Yield 

71.59 23.31 7 O.&O 96.1 

(B) Drill J-3 

The quality of samples presented to the 
Yswata i~h~rks (;Tnit; $1 

I Sroxknste arzlysis 

Mark 

J-3 top / 1.12 
J-3 middle 1.19 0.3s 90.0 i 10.05 
J-3 b,attom 1.14 7.40 / 19.08 72.38 120.86 3 c.25 77,s 116.26 
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(2) Tat results at YLbmta 

(A) Drill J-l 

i) Snmples 

The tcsti; were held on about one ki1ogz.m af coal semples 

collectad from the Seam3 core through drill J-l. The samples 

were prepared to an ash content of 6 percent at the Niftetsu 

Laboratories. 

ii) Test results 

a) Analysis 
(kit: $) \ 

analysis (.daf) 

N s 0 

criptioni, 
Ash 'tile ter / 

I 
;itt- (dsf) 

I 
J-l ; 1.81 5.95!20.98,22.31; 3.4qE,678 68.59 ?.8: 1.37; 0.21 4.98 

5) Si;lphw 

‘Total : 
c 

Form of sulphw ($d) 
sulphur ! 
($d) j Sulphate i 

J-1 0.39 0.00 

Texture 



d) Coking $wEty 

\ :EiIZ-\ 
j CBI 
I Imentiten 

J- 1 / a.0 9~.6;488 )461 I2,38/4S9 45 j&O 1155 26 
I I 

iii) General comments 

Fern& coal from Seam B obtsined through drill J-l has a 

volatile matter of 22 percent pure coal basis which represents 

a considerably lesser carbonized quality compared vith Fernie 

cod from K-l and K-j seams tiich wore swveyed in 1965. 

In sddition, the formw is higher in C.S.I., fluidity and 

dilatation. Judging from these characteristics, Arnic coal 

which cart under the purview of the current survey has qali- 

ties similar to 4almcr cccl which is also mined in Canada, 

except that the! fluiditjr 2nd dilatation of the present samples 

are slightly lower. 

Consequently, Fernie coal fram Seam B recovered through 

drill J-l can be presumed to have properties of strop coking 

coal and it can be concluded that it is sufficiently worthwhile 

to have more detailed tests on it. 

!&en analytical restits of core samples are compared 

comprehensively with those of samples collected from tunnels, 

it is noteworthy that the volatile matter of Seam B coal is at 



a 10~~ lo-gel of about 18 percent it +thc case of sc~qLcs 30:. sitss close 

to J&c K'xrisscy Sreck St t>t ~#Ksserc cdg:, of tile coal fieM (iliose from 

nri.11 J-3 and Zidge ?~!a. 3 txmels), bxt it ir.crmses ti 20 - 21 percent 

in the case of sai~pl.es i'rm, Drill J-l which is located a slight distance 

""iy towards the East. 

Meanwhile, samples from Sesz A tmmels j.R Edge No. ;I) near 

the eastern edge of the <i&l where Seam A runs abmt 25 meters below 

Seam B have approxL%atelg the sam volatile ratter 3;' abwdt 21 percent. 

iben these are taken i;;to accwmt, it can be said 'that the 

"representstim? volatile matter of Sean B coal is presmed about 21 

percent. Further, it is conceiwbl.e that tie characteristics of Seaz 

3 coal approximate to those of Scam A coal as f~ as fluidity and other 

points reqxired in coal for steel ;>roduction are concerned. 



3. Sa.nples from outcrops 

The sroxtiate analysis of smqles collected Pan +;le various 

outcrops was cocducted at Nittetsu's Xitaka leboxtmies. 

These sarqles, bsing~ weathered ?D a considerable ,dee;ree, are 

not appropriate as a material to infer i&s true +al.it-7 of the coal, but 

it could be judged that coal is within a ckssification of coking coal. 

4. Analytical data at Mitaka laboratories 

(1) Samples flwm tuxe1s 

(A) Samples fro= Seam A 

%llQle 
No. Xoisture 

20 1.30 

19 1.40 
18 l.LJ 

17 1.44 
16 1.G 

15 1.39 

14 1.31 

13 l.&!+ 

12 1.47 

11 I.@ 

10 1.57 

7 1.67 

6 1.67 

5 l.62 

4 1.64 

Proximate Analysis 

Ash Volatile 
Lmttcr 

3.52 23.50 

2.6; 22.30 
2.18 1e.72 

1.70 22.39 
1.1: 21.62 

1.61 22.34 

1.64 22.l.l 

1.w 22.33 

1.74 23.03 

3.12 22.53 

10.01 22.01 

4.39 21.e 

3.35 20.63 

5.15 20.08 

4.s 19.c1 

Fixed 
zarbon 

- 
Volatile 
ratter 

(daf: 

71.65 24.69 

73.67 %3.2? 

77.69 1v.u 

74.&7 23.11 

75.81 22.19 

7!+. 66 23.03 

74.94 22.78 

74.33 23.10 

73.76 23.79 

72.87 23.61 

66.41 24.89 

72.51 22.81 

74.35 21.72 

73.15 21.58 

74.39 20.35 

(kit: 5) 



Sample Irkmate Anz*sis ' JJolatile fi 
No. 

HcW+ture / Ash / ~~z~~IE~ Unix; “‘Ft& ’ 2.B.I. 

3 1.51 6.01 20.95 71.53 21.65 6 

2 1.60 6.84 21.51 68.Oj 24.01 '3;. - 7 

1 1.79 8.38 2l.1a i 68.66 23.57 ' 4+ 
- 

SS3ple 
No. 

30 

31 

32 

33 

34 

35 

36 

37 

3a 

39 

40 

41 

4-2 

43 

44 

45 

46 

T 

Moisture Ash 

2.& 46.39 

1.81 22.70 

2.33 10.03 

1.36 4.30 

1.34 16.~?3 

1.46 17.29 

1.36 8.31 

1.50 4.95 

1.43 3.92 

La 7.92 

1.31 16.25 

1.42 4.90 

1.43 6.l.4 

1.36 16.91 

1.23 37.93 

1.38 12.06 

1.20 6.19 

Eroximzie Analysis 

Volstile Fixed 
ml~tter carbon 

13.96 36.97 

17.33 58.16 

18.22 69.42 

15.76 75.58 

17.08 64.75 

16.53 64.72 

19.10 71.23 

19.80 73.75 

19.28 75.37 

17.49 73.17 

2o.m 61.56 

17.45 76.23 

18.57 73.84 

16.26 65.47 

14.4l 46.43 

16.53 70.03 

18.70 73.83 
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T 
(&it: $) 

Volatile 
mitter 

cd.20 

27.0. 

22.91 

20.72 

19.S 

20.87 

20. 31:. 

21.14 

21.16 

20.37 

19.29 

25.32 

X3.6,2 

20.09 

19:s9 

23.68 

19.09, 

20.19 



S3.iXple 
MO. 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

1.38 

1.26 

i.05 

1.09 

1.05 

1.27 

1.05 

1.18 

1.38 

C.99 

1.35 

I 
i” 

- 

9.94 

1.88 

1.37 

16.75 

16.69 

4.83 

10.77 

9.93 

8.85 

17.97 

9.62 

matter 

22 .@O 

l-i.48 

16.34 

14.73 

26.14 

19.42 

19.02 

19.72 

19.37 

24.36 

11.52 

(2) Samples from Drills 

(A) Sample from Drill J-l 

-r / ! 
ieam Sample 

No. 

d- 
3 

4 

5 
- 

! 6 
i 
i 7 

- Sean’ 8 

: 9 
/ 

L 

volatil< 
.m tter 

(daf) 
c.a.1, 

66.86 24.80 6 

79.26 18.08 4 

79.03 18.79 7 

67.43 17.92 1 

56.12 31.77 4 

'IL.48 20.68 62 

69.16 21.57 6 

69.17 22.16 6 

70.40 21.57 6 

S-68 30.05 4* 

70.51 20.80 5 

(Unit: 5) 

-. 
Nois - 
ture 

0.56 

1.24 

0.89 

0.84 

0.83 

1.24 

1.60 
-- 

13.24 

7.18 

11.48 

22.81 

51.27 

25.60 

83.79 

Le TOto1 
sul- 
?hur 

I 
’ I 

1 

C.B.I. 

z+$ 

9 

9 

# 
2 

I- 

8 



- 
Tro~nate Anal;rsis 

SeElR ,C.B.I. 

I 
10 1.34 j i2.52 I<;. 51 I 39.58 29.40 1g - 

ll 

12 

F &am 13 

lu 

15 

/ 16 

18 55.85 24.90 7 

27.~90 30.47 1 
D Seam 

1 
7; 

22 0.81 17.95 12.03 60.21 26.37 8 

23-1 026 7.20 j 24.77 67.17 p.94 0.47 a+ 

23-2 0.29 6.14 : 20.79 72.18 22.37 / 0.49 I 4s 
! I 

23-3 1.30 5.;4 1 22,27 70."9 23.w j 0.45 1 s+ 

24 1.30 6.99 20.?6 70.75 22.35 / 0.37 4* 

25 1.24 3.23 2X.93 73.60 22.95 1 0.34 8+ 

9 Seam 26 1.12 8.88 23.60 166.43 26.22 0.37 6 

0.23 - 

18.05 3L.86 n.25 1‘ 

I~-~. 



(2) Saqles from Drill. J-2 

1 seam 

Seam 

7_.7~ 

33 C.80 

3; 1.10 

35 0.82 

36 1.09 

37 0.99 

3s 1.28 

39 1.07 

L;O 0.76 

u 1.03 

fL2 0.95 

w 0.78 

44 0.s9 

4.5 O.% 

4.6 0.92 

47 1.15 

f+s 1.00 
49 0.99 

50 1.34 

51 1.13 

52 0.98 

53 1.22 

54 1.09 

55 0.95 

% 1.17 
._.~--~~ ~.,~/ ,~~ ,.__.~~.._ 

51.72 

72.68 

26.61 

73.21 

jo.86 

71.a 

79.12 

lb.45 

6S.J.l 

46.51 

62.69 

56.37 

50.91 

LO.04 

15.98 

3c.10 
60.15 

lO.% 

7.40 

31.83 

21.55 

5.32 

44.34 

33.82 
c.--.~., . 

Analysis - 
-Fixed 
matter lcarbon 

13.58 133.90 

/ 9.47 

i7.55 

9.32 

13.93 

8.71 

10.26 

fX.75 

X.50 

14.63 

11.52 

12.77 

12.74 

15.05 
X.25 

16.6E 
10.82 

19.13 

20.37 

15.83 

17.25 

20.27 

13.87 

15.29 
,F..r~-.< 

/ 

16.75 

55.02 

16.38 

34.22 

17.1: 

l&.55 

62.04 

20.3% 

37.91 
__- 
25.01 

39.97 

35.47 

43.99 
64.62 

52.22 
x.04 

68.57 

71.10 

51.36 

59.92 

73.32 

40.84 

Lii.72 
/--'Al 

-5o- 

28.60 

36.11 

24.18 

36.26 

x.93 

36.17 

35.61 

25.06 

34.02 

27.84 

31.53 

29.97 

26.L.2 

25.49 
22.02 

24.20 
z7.34 

21.81 

22.26 

~3.56 

12.33 

21.65 

25.35 

23.51 
./ \_ ~.~ ~, 



(C) Samples î roE Drill J-3 (kit: $) 

D Seam 

--- 

c Seam 

smple 
80. 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 
_..... _F.-~. 

Proximte Analysis 

Kxis- 
twe 

1.46 

1.30 

1.20 

1.39 

1.16 

1.47 

1.24 

1.39 

0.29 

1.20 
__~ 

1.29 

1.17 

1.37 

1.24 

1.34 

1.16 

1.25 
~,--._ . . . . 

t 

/ 
.A. 

hsh 

66.14 8.93 

z.94 17.93 

19.73 17.83 

7.71 17.31 

11.86 1?.3? 

77..%9 16.64 

24.2j X.63 

7.09 19.63 

5.3.15 ~1.56 

10.0: 17.a 

25.73 l-L.59 

26.45~ 15.32 

63.28 9.75 

12.21 lb.45 

43.30 15.34 

58.53 10.28 

24.76 l-5.97 
.J .~., -._ --..-- - 

23.47 

77.82 

;1.,2+ 

73.59 

56.59 

4.00 

59.90 

71.e9 

0 

7q.94 
--.- 
58.39 

57.06 

25.60 

70.10 

43.02 

30.03 

57.02 
,-,~-.--.._. 

T Volatile 
matter 
CM 

27.56 

a.73 

22.54 

l?.Of, 

20.70 

“2*& 

19.12 

21.44 

.oo.co 

20.06 
-__ 
19.99 

21.16 

27.58 

19.00 

27.70 
~_ 
25.50 

22.93 
~..__ ~~__~ 
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Seam 

--. --__~-, 
/ ’ 
, ProZmate Analysis I 

Mois- 
t?u-e -- 

1.31 

1.24 

1.34 

1.19 

1.14 

1.12 

1.03 

0.94 

0.56 

1.29 

1.32 

1.10 

1.45 

L.02 

1.22 

1.10 

1.43 

1.40 

1.26 

1.23 

1.32 

1.19 

0.92 

,I.26 
~-.~.,.-... 

Ash 
Tolutilt 
matter 

17.96 

16.60 

22.04 

21.&Ll 

20.80 

18.02 

13.70 

16.25 

15.45 

19.77 

19.16 

23.64 

18.92 

24.03 

18.31 

17.04 

17.03 

17.30 

22.33 

X.62 

18.26 

19.04 

23.Lb 

1s. 56 
-~vv. 

Fixed 
carbon 

73.35 

59.a 

67.88 

67.U 

59.08 

73.64 

2.9? 

23.04 

lO.L.7 

71.02 

74.58 

5:,.s5 

72.27 

56.33 

69.30 

22.63 

77.06 

71.e5 

65.15 

75.91 

76.29 

74975 

59.76 

70.59 
-.\ -.J 

Volatile 
matter C.B.1 

87 

8Fz 

69 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

LO6 

LO7 

LCS 

LO9 

Ll.0 

7.38 

22.28 

8.74 

9.56 

IS.98 

7.02 

a34 

59.77 

73.22 

7.97 

4.94 

2O.Q 

7.36 

18.62 

10.67 

16.31 

4.48 

9.45 

11.26 

4.24 

4.13 

5.02 

15.86 

9,27 
---..- / 

19.60 

21.70 

2L.51 

23.97 

26.03 

19.61 

82.33 

41.76 

59.60 

21.78 

20.43 

?o.= 

20.74 

29.90 

21.34 

65.55 

18.09 

19.40 

25.52 

19.69 

19.31 

20.30 

x.19 

20.73 
7 /-.I- 

5 

1 

6 

& 

r+ 

3 

1 

4-i 

4+ 

hi 

3 

1 

* 

1 

1+ 

I.$ 

1 

5 

7 

6 

1 

7 
J-u. 

-52- 
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Seam 

I Seam 

-7 

Sal+? 
No. 

ill 

lx? 

113 

llr; 

115 

u6 

117 

116 

119 

120 

121 

122 

123 

L2.4 

125 

L26 

L27 

L26 

L29 

i30 

I31 

-32 

-33 
.Y.,~. 

T 

f 

hkmate Analysis 

Kois- 
t-are I 

Ash 

1.21 11.00 
1- 

1.16 j 19.06 

1.04 6443 

1.25 27.68 

1.16 13.31 

0.92 2L. 92 

1.20 4.29 

1.l.l 10.53 

0.78 22.75 

1.17 13.46 

0.95 21.51 

1.u 1G.94 

1.19 77.90 

1.27 10.53 

1.24 12.52 

1.26 hC.01 

1.37 64.48 

l.u, 86.43 

1.00, 21.87 

1.2c 7.16 

1.15 6.35 

0.87 x.35 

1.25 7.60 
~~-.- . -.-- 

'Cc&tilt 
matter 

23.14 

16.62 

15.73 

1'7.22 

22.27 

26.76 

18.83 

22.&? 

2?.85 

17.64 

25.72 

16.67 

13.70 

19.20 

16.61 

10.09 

6.16 

7.49 

21.55 

19.03 

19.00 

26.91 

a.47 
-- 

-53- 

Fixed 
carbon 

69.65 

63.16 

18.83 

53.85 

63.26 

47.40 

75.68 

55.9A 

4~5.62 

57.73 

51.82 

53.25 

7.29 

;9.x 

59.43 

~8.64 

7.99 

4.84 

55.58 

72.61 

73.50 

j3.67 

70.68 

-i Volcltilc 
matter 
t&f) 

20.66 

xJ.83 

45.50 

24.23 

26.93 

36.08 

19.94 

25.37 

39.01 

20.66 

33.16 

20.85 

65.51 

21.5 

19.49 

26.05 

43.53 

60.74 

27.93 

a.76 

a.54 

33.31 

22.45 
u--../ 

--- 

C.B.1. 



Hois- 
ture 

Ash 

134 1.00 3.65 24.66 

135 c.93 19.96 27.56 

136 1.10 20.71 X.70 

137 1.07 9.16 17.03 

m 1.24 6.33 16.91 

139 1.33 6E.10 9.29 

l-40 1.29 9.56 16.60 

w 0.73 31.19 17.56 

142 1.18 7.62 16.88 

143 0.84 62.86 Il.64 

u+ 1.04 65.46 12.30 

145 1.l.l i&l.% 13.38 

145 1.15 48.18 12.29 

J-47 1.13 21.15 16.04 

148 1.36 56.97 10.33 

l.49 1.24 74.02 8.17 

150 1.13 10.10 16.24 

151 1.05 7.12 16.97 

152 0.94 6.83 18.33 

153 1.03 19.31 15.69 

154 1.10 19.60 15.65 

~- 
Fixed 
carbon -- 

60.69 28.59 

51.55 34.83 

57.4.9 26.&7 

72.54 19.01 

73.52 18.69 

21.25 30.36 

72.55 18.62 

50.52 25.79 

7L.32 1,s. 50 

24.66 32.06 

21.20 36.71 

L3.53 23.51 

3s.3 24.25 

jl.68 ~0.63 

31.34 24.79 

16.57 33.02 

72.5% 18.29 

74.86 ls.47 

73.90 19.87 

j3.97 19.69 

i3.65 19.73 

-54- 
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(3) Samples from outcrops 

Outcrop ?lo. 

153 
(B Seam) 

1% Pipeline 
.(B Seam)- Road 

150 
-151 

(A Seam) 

?ipeline 
kid 

! 
Location 

Pipeline 

Road 

i 

L 

__- 

Sample 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

St 

12 

13 

14 

15 

17 

18 

19 

20 

21 

22 

23 

(unit: $) 

Proximate Analysis 

Moisture 

9.% 

8.38 

4.80 

4.74 

4.58 

3.77 

4.70 

7.35 

10.76 

13.49 

11.86 

10.88 

10.77 

4.54 

l.l. 58 

10.43 

6.67 

10.81 

E.68 

4.47 

5.95 

5.85 

-- 

Ash 

27.08 

16.74 

67.76 

55.02 

73.63 

78.79 

6S.57 

53.4c 

16.17 

ll.60 

6.56 

20.48 

31.40 

64.U 

22.60 

21.75 

38.72 

16.70 

33.20 

61.11 

3.14 

9~. 59 

Volatil 
matter 

22.99 

25.42 

11.93 

14.99 

11.53 

10 .Ol 

12.43 

17.52 

25.74 

26.74 

26.69 

23.30 
-- 

X.32 

17.93 

23.99 

22.97 

20.65 

25.38 

2x.07 

13.17 

22.51 

25.u 

Fixed 
:arbon 

39 ..97 

49.466 

15.51 

25.23, 

10.26 

7.43 

u-.30 

21.73 

47.33 

4S.17 

54.89 

45.34 

37.51 

18.39 

W.S3 

44.85 

33.74 

47,ll 

37.05 

21.25 

68.40 

54.45 
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r 

- 

Outcrop No. Location 

234 Tipeline 

235 

252 

u-2 

261 

266 

Pipeline 

Road 

Road 

Fipeline 

Road 

?ipeline 

Road 

PipeLine 

Road 

No.ll Ridge 
- 
No.11 Xdge 

- 

a. 

25 

26 

27 

2s 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

4J 

42 

43 

44 

45 

-46 
-__ 

47 

Proximate Analysis 

:ioi&,:ae Ash 

6.55 L.47 

3.39 6.20 

9.32 4L.10 

10.37 27.09 

10.66 ll.co 

6.94 12.33 

5.50 I.E.85 

7.80 33.42 

4.92 16.29 

3.99 19.72 

5.59 18.37 

s.22 13.27 

4.71 3.4.05 

3.54 47.04 

9.57 l&31 

5.93 17.07 

6.66 16.19 

3.25 8.12 

Il.06 28.77 

10.91 19.19 

12.26 22.85 

9.12 31.68 

.2.? 4 17.96 

ll.l.3 L3.79 

Yolatil 
matter 

23.57 

22.07 

X.64 

21.69 

25.31 

23.39 

20.36 

lS.Oj 

19.12 

18.08 

20.07 

24.12 

19.48 

15.55 

22.86 

20.08 

20.97 

22.X 

23.43 

23.90 

24.21 

20.81 
-- 

S.&l 

23.3s 
-- 

--- 
?ixed 
:arbon 
-__ 
65.iJ 

46.34 

27.94 

40.66 

53.03 

57./J+ 

55.27 

40.13 

59.67 

5s.21 

55.37 

54.39 

61.76 

33.87 

52.76 

56.92 

56.21 

61.33 

36.74 

4.6.00 

46.68 

38.39 

40.49 

51.70 



Outcrop Ko. 

271 

346-347 

811 

435 No.3 Ridge 

405l 

Locatim 

No.11 Ridge 

No. 7 Ridge 

No. 3 Fddge 

Sa;nple 
No. 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

7.2 

73 

Froximite Analysis 

S3isture Ash 

7.35 7.59 

~4.36 23.26 

.9.53 14.44 

11.21 8.71 

9.65 5.83 

6.82 16.75 

4.55 15.27 

10.94 10.09 

9.12 17.44 

10.27 18,89 

11.51 9.66 

8.37 77,~17 

6.21 58.20 

10.72 10.2.2 

ll.7E 13.78 

10. :+8 9.27 

12 75 17.40 

11.92 14.82 

15.95 13.25 

5.10 74.41 

15.0 14.67 

8.88 37.60 

13.47 17.68 

4.09 73.79 
'-v--- 1-y 

Volatile 
miter 

25.4l 

20.09 

25.9.L 

27.25 

24.88 

21.11 

20.06 

26.B 

26.46 

23.93 

26.S 

19.51 

17.00 

2L.60 

25-a 

24.97 

23.93 

23.49 

25.90 

9.57 

25.27 

19.71 

24.93 

10.72 
-..,--- 

‘LX& 
!arbon 

59.65 

52.29 

50.09 

52.83 

55.61 

55.32 

60.12 
-- 
52.09 

46.% 

46.91 

52.15 

34.95 

18.59 

54.46 

L9.03 

55.2s 

.5.92 

49.77 
~- 
44.90 

10.92 

u.h.5 

33.81 

43.72 

11.40 
- 
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!ic. j Location 

1934 

XL52 

143 

- 

343 

No.7 Ridge 

NC.7 Ridge 

No. 7 Ridge 

fin. 7 Ridge 

503 

532 

No. 5 Ridge 

Protiate Analysis 

Noisture! Ash 

12.17 i5.43 , 
11.68 

6.69 

6.03 

5.76 

7.05 

9.06 

8.S 

9.18 

11.07 

13.40 

10.35 

7.94 

s.44 

L.57 

5.70 

5.49 

5.53 

8.85 

10.44 

6.52 

10.65 

12.91 

10.2!+ 
.-_H--. 

/ 
-+ 

i 

t 
, 

+ 

/ 

I 

: 
I I1 

9.18 

32.3s 

17.12 

39.39 

13.81 

19&f+ 

8.63 

38.m 

42.38 

21.65 

4.69 

6.19 

14.46 

6.96 

31.53 

7.51 

41.65 

.3.24 

17.52 

4l.93 

15.x 

17.09 

42.71 
./- 

-~I 

t I 

I 

J- 

Volatil 
DES tter 

26.37 

25.7e 

17.60 

19.?9 

18.42 

20.97 

21.74 

u.!x 

19.25 

18.7s 

23.37 

25.69 

24.13 

20.64 

21.36 

16.Q 

20.47 

16.28 

24.50 

25.11 

17.19 

24.08 

24.66 

18.G7 
.U.J 

iixed 
:arbox 
-_ 

44.0: 

53.36 

43.3; 

57.06 

36.43 

5F.l'i 

49.76 

60.&$ 
___ 
33.27 

27.77 

41.55 

59.27 

61.74 

59.24 

67.09 

46.13 

66.53 

36.54 

53.39 

46.93 

34.36 

so.09 

45.14 

25.18 
,-.-_,/Y. 



Outcrop No. 

532 No. 5 i-&e 

527 No. 5 Ridge 

5w No. j Ridge 

B Seam 

B Seam 

B Seam 

Location 

X0. ll Ridge 

ND. 4 - 15 
Ridge 

- 

Samr 
No. 

9s 

99 

100 

101 

102 

103 

104 

105 

106 

107 

I.08 

129 
~- 
ll0 

ill 
__ 
XL2 

113 

114 

i15 

116 

117 

118 

119 

120 
- 
121 
.~.__ 

Proximate Analysis 

12.28 

11.72 

7.91 

6.39 

7.07 

7.49 

8.22 

7.75 

7.13 

8.01 

s.37 

6.86 

J-2.42 

9.57 

10.55 

11.45 

9.92 

14.15 

ll.22 

14.75 

9.72 

8.40 

6.52 

12.42 
-.--c-u-\ 

Ash 

10.99 

13.43 

4.56 

21.75 

6.88 

5.45 

5.63 

43.17 

31.58 

17.01 

X9.64 

17.86 
__- 

9.33 

5.28 

14.7Y 

13.50 

10.21 

10.82 

33.21 

1o.s 

12.84 

20.26 

15.88 

19.89 
-- 

VoletiL 
mtter 

25.04 

23.72 

23.G 

2O.G 

21.75 

22.15 

23.50 

16.45 

19.21 

21.71 

20.32 

20.71 

23.94 

21.36 

23.98 

25.29 

25.49 

29.52 

21.27 

26.93 

21.36 

22.94 

22.32 

24.33 
..__J~ ._~ 

51.59 

51.13 

62.05 

5l.d 

64.30 

64.91 

62.65 

32.63 

iJ.08 

53.27 

51.67 

54.55 
~- 
55.31 

60.79 

50.68 

49.56 

54.38 

45.51 

34.30 

47.34 

56.08 

48.18 

53.28 

43.36 
.,- . . -.., 



- 

cwtcrop No. 

B Sean No.13 Ridge 

A Sean No.13 Ridge 

A Seam 

Location 

No. l.4 - 15 
Ridge 

No. 3 Edge 

122 

123 

124. 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

Troximate Analysis 

14.17 . 

14.53 

13.51 

9.40 

IO.45 

9.63 

14.67 

J-2.49 

5.G 

10.71 

11.32 

lo.69 

13.58 

14.25 

XL.01 

11.69 

13.45 

Il.21 26.~25 48.35 

8.55 26.77 50.15 

12.26 26.79 47.44 

44.00 18.91 27.69 

41.m 18.49 29.98 

a.72 18.17 3.48 

12.51 26.31 46.51 

26.67 22.74 38.10 

57.14 14.03 23.35 

15.03 24.62 49.64' 

20.21 22.77 45.M 

39.10 20.07 3O.J.4 

19.16 24.64 42.62 

20.60 26.61 18.54. 

II.54 24.27 53.18 

?5.98 22.66 39.67 

22.33 24.49 38.73 

Volatil ?ixed 
matter :arbon 

-6o- 



XII c Ok L RESZRYE 

(See 3. Reserve Calculation Table) 

In view 05 extensive size of lease, exploration in depth 

thmgh drilling has so far been restricted to the western parts, and 

data are more or less nonexistent now on these seams except for the 

outcrops, 

As a result, it is not cecessarily appropriate to calculate 

the precise tonnage of reserve at this stage. The following calculation 

which has been mile to give an approxiefite estimate is based on the 

assumptions which are listed below. 

1. Stases for coal reserve calculations 

(1) Seams included in calculation 

Seams A and R are included in tie calculations. 

(2) The followin- 5 sections of Seems A and B are excluded: 

(i) A strQ of about 500 meters in width along the Korrissey 

Creek 

(ii) A lot of about 600 meters lying to the east of Ridge 

Eo. 20 and extending to the border of the lease. 

(3) Cross sections 

In the sections covered for tile calculations, a strike distance 

of about 7,000 meters is clit into 15 moss sections, and these 

are used as area uruits in the computation. 

On the basis of seam conditions (mainly seam thickness), 

following lengths are covered for the calculations. 



Seam A - No. ll to X0. 15 sections -- 2,000 meters 
in strike 

Seam B -- No. 1 to No l5 sectiorn . -- 7,000 meters 
in strike 

(4) Excluded sections, 

50 meters from the outcrop to dipside is excluded frm the 

calculations. Sections lower than 1,160 meters above the sea 

level at which mining is expected to be executed are also 

excluded. 

(5) Calculation formulss 

(i) Gross reserve: area x total seam thickness x 
specific gravity 

(ii) Fkoverable reserve: area x recoverable seam 
thickness x specific gravity 

(iii) Economically recoverable reserve: recoverable reserve 
x recovery 

(iv) Clean coal reserve: economically recoverable reserve 
x yield 

(6) CalKLation bases 

(i) 

(ii) 

Inclination 

It is difficult to infer the real. inclination due to 

creepings of the outcrops, but it is set temporarily 

at 20 degrees provided it is to be revised when and 

if future drillings are conduct&. 

Recoverable coal thichess 

There are sections in which it is disadvantsgeous to 

mine because of partings, and some of these sections 

are excluded, taking coal quality and yield into 

account ic addition, 

-62- 



(iii) Safety factor 

No ssfety Victor has been izker, into consideration at 

this time. This is ~ecn~xse the surveys hzve so far 

revealed aL-.ost no faults that would seriously affect 

mjning and the seams have the mininum recoverable 

thichess althou& there are considerable changes in 

the thickness. For the sake of safety, as stated 

above, the esttite on the sea'l ihic&zxss in the 

deeper sectiozls is held down to 70 percent of that of 

tke outcrop. 

(iv) Recovery (HirLng) 75 % 

Safety pillar 15% 1 
1 

?mnaining coal 5% ) lOO$ - 
) 

Loss from screening 5% ,I 25% = 75% 

TOtd 25% ) 
1 

(VI Yield (Cleaning) 

Seara A --- 90 percent 

Seam B - 70 percent 

(Ash content of clean coal is expected to 

be 6.5 - 7.0 percent) 

-63- 



2. Gross Eeserve 

Name I i Thickness(m) 

of I Sec- 
f 

-1 j%ecific / Gross 

Seam 
tions ,Totel seam pal Knick- ( Area (m2) ie;atity / reserve 

ithickcs,css !ness b/ton) 
/ i 

+a.7 
f 

A seamjll-15 3.13-7.99 / 4,509,5m 1.3 23,000,ooo 

jl - 4 '5.92-18./J /5.14-13.82 2,156,200 1.3 30,0@0,000~ 
I- 

1 
I 

B Seam 4 - 15/3.67(+)-7.3~2.42-5.~ /=,675,~ 1.3 SG,OM,O~ 

TOtal 13,832,100 1.3 44,oco,ooo 
/ 

Grand Total / 18,3&6OO 107,000,000 



3. ,ieaerve Calculation Tnble 

,- 

klm 

;eam 
A 

beam 
B 

ri-coverable 
reserve 

1 ness 
-. 

11-11 612,900~ 800,000' 75 500,000 80 
11-12 745,300 1,8"0,0"0 75 1,350,o"tl 80 .- 
Sub- 
total _..,~._ _. ..____ 1,950,000 80 l.,%c;dot 
12-13 2.79 3,460,OOO 80 
13-14 3.1" 774,600 3~120,000 75 2,340,OoO 80 
U-15 3.39 1,104,700 4,87",0"0 75 3,650,OOO 80 - 

t:kd 3,151,3cc 12,600,000 7,%0,00( __---.- 
Total ' 4,509,503 15,zeo,omo 9,120,00~ 

l-2 1,970,000 70 
2-3 2,665,cOO 70 
3-4 3,773,"OO j 70 

Sub / tote1 8,408,OCC 1 70 5,8Sm 
L,230,0"" 70 
3,310,000 70 

6-7 2,180,cGO 70 
7-8 1,850,000 70 
8-V 2,170,CGO 70 
9-l" 3s240,000 70 
l.O-ll 2.28 1,09%-gOo 3,2~,0001 75 2,440,ooo 70 - 
Sub 

irand Total 1 18,3lJ,600 64,072,OOO; 1 @,065,"00 ygj 1 34,7~7,ooc 
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(See Fig. 20 Z@ar.ation rap of firther exploration) 

Exploration so far cox!ucted have been spot by spot and not 

adequate to conduct the comprehensive valuation of the lease. 

The most important point to find is the quality of coal. Pa- 

ticularlf in Canada. today> there is no demand for steam coal and the 

fate of t?is coal field is d.se:end upon whether quality is suitable for 

the metallurgical purposes in Japacese Feel industry. Thus the first 

thing to be achieved is to 2rovc the quality and the further ex$oratfon 

for Seam A and B is essenttal for this purposes. 

1. Ssmplicg tunnels 

so fu, coal samples havs been Collected at one site respctive- 

ly in Seams A and B a-,d no information on the generattig of quality of 

Fernie aoal as a whole has been ob'caircd. 

As a result, Lt is necessarjr ti dig more of sampling tunnels 

evenly spread over .t;le oiltcrops and to take enough samples from those 

i places ix order to get average quali.ty. 

In the case of Seam B of' w;lich outcrops extend over a distance 

of 8 kilometers owr a considerably steep mountainous terra&, severe 

restrictions are imposed in the selection of sampling sites. Four spots 

(Ridges Noo. 5, Ro. 7, X0. 10 and No. 2C) are conceivable as the result 

of work by bulldozers last year. 

Regarding Sear; A, explorations are necessary in the western 

portion. Since the in~~c?r~~ls are wide (about ? kilometers) between 

Ridges No. 10 and IGo, 20, one spot each 0~ seams k and B should 
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be choseu for sampling at least. ~consequently, a total of 6 spots (totall- 

ing five on Scam B and one on Sem A) have been recommended for the 

purpose of studying the quality of coal from botn sems. 

A plan to construct a road from the Ridge Ho. 10, to the 

neighborhood of Ridges Ko. 14 and 30. 15, is a little difficult so that 

a bulldozer has to be employed for an estimated two or three weeks. 

Nevertheless, these places are indispensable to get the data in judging 

the overall qmlitr. 

2. Drilling 

After the above smple collection plan is actually executed, 

more facts about the coal quality will be found. But the variance in 

coal quality toward the dip side of coal seizs and data to back up the 

calculation oh coal reserve will have to bc found. This makes it necessary 

to drill in depth. 

There is a Reed to choose appropriate spots to sink 8 &-ills, 

of which five are to explore the coal seam conditions at the level 

of 1,160 meters above the sea and too rest is to reach the middle between 

the outcrops and that level. 

3. Surveying 

For the purpose of insuring accuracy in the above exploration 

plan, surveys will be mzried out on the sampling tumcls and the drill- 

ing spots. A survey will also hcve to be trade to kern how the Seam B 

outcrops (already confirmed) run and a survey on tke plateau north of 

the ridges which was left out of the current explorations. 
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no iq@mentation nf the various probes i.; expected to reveal 

1 general mtline of Sems k aid B ir the ma1 field. 

In addition, it is im;oAtnt to 1ez.m if the Seams K-l ar.d S-j 

change in thichess and CC& c4ualit;r 2s they run toward the east (Sem 

Ii-1 has been confined to hem enough thickr,ess for ruining) and also 

to cxduct probes into tte other SE~XS. 








