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I. INTRODUCTIOXN

A survey tearm was dispatched to the facific Coal Limited
claims in {znada and during the months September tarough December, 1965
collected samples for drum tests fron Seams K-l and K-5 by tunnelling.
The results of the tests conducted at stecl mills ag previously réw
ported led to the inference that the coal quality of both Ssams K-1
and E~5 were not always consistently good because the Fﬁ;bonization
o coal has advanced to & considerably high degree although ihese
samples can be clagsified as low volatility coal.

With regard to Seam B {hithertc called Seam E-11., The
reasons for a change of designation are given in later pages) which has
been regarded as possessing the higiest promise, samples could not be
collected as the existence of cutcrops has not been confirmed, Thus
the survey of 1965 was not thoroughgning encugh io grasp the actual
conditions in this respect,

Thereupon, another exploration plan was drawn up with the
object of surveying Seam B and collecting samples for cozl quality
tests. The survey was carried out during three months beginning Sep-

tember, 1966, The report and the resulds of thls latest investigation
are submitied herewith. The expioration program initially gave priority
to Seams B and K~5 zs follows:

o Trenching (Bulldozing) -
Sices of Yrenching Sampling Tunnels

Seam B 6 2«3
Seam 2-5 ) 2 -1
o Drilling 2 About 400 = (200 mf
_ each drill)
o Surveying 1 About 1,5 months
5




Howeyer, snowfall and other adverse weather conditf ons caused
a delay in the identification of Seam B, loreover, as the survey advanced,
it became clear that Seam K-35 is not much of a coal-bed. On account of
this, theinvestigatlon was centered on Seam B and Seam ) which is located
below the former,

Specifically spealding, trenching work was carried out st 6 spots
oy bulldozers and 3 spots by manpower along the outerops of Seam B {the
8.5 kilometer distance between Morrissey Creek and Pipe Line Road) to
directly confirm the contimuity of the seam, At the same time, on No,

3 Ridge facing the Morrissey Creek to the west of the coal flelds, sampl-
ing tunnels were driven for collecting samples for drum tests., In addi-
tion, three drill holes were made there so that cozl guality could be
exemined by cores and the continuiiy of the scam could be ascertained

in depth,

As to Seam A, which rung in parallel witn Seam B and is located
about 25~30 meters below the horizon of the latter, samples for drum tests
were collected from tunnels excavated on No.. 20 Ridge (near Pipe Lire
Road} in the sast of the coal flelds. In the meantime, trenching by
bulldozers and manpowsr revealsd the exigtance of outerops of Seam 4 in
the area about 2.5 - 3 kilometers west from this area,

In addition to the exploratory work mentioned above, on-the-
spot megsurements of coal geams were carried out.

Surveying on the south-westcern slope of Flathead Ridge was
nostly completed,

Thus, the confirmation of Sean B, which was regerded from the

beginning as the most promising source of coldng coal, has been attained.
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However, the rlanned excavation of four twuwmels to collect samples for
drum tests was hampered by bad weather, As a result, tunnelling work
could be carried out only at two sites inecluding one for Seam 4,

It is to be regretted that the trus value of the coal fields
carnot be judged from the data obiained by the current survey. It is
deemed necegsary that this survey should be followed up with another

thoroughgoing investigation,

hpril, 1967
Kazuc Hfrada (Geclogist)

Fumio Hakemura (Surveyor)

dilttetsu Mining Co,, Ltd.

S,

Soichi Hayas

(Geologist)

Toyo Menks Kaisha, Ltd.



II SUMXARY

1} As was expecied, it is most likely thai Seam B will become the
principal source of cokineg coal, As a supplementary object of the deve-
lopment project, Seam A can alsc be taken up for consideration, while the
other cogl-beds seems not worth immediate further prospecting because of
the fact that it can not be regarded as the principal source of develop-—
nent project.

2)  The extent of reserve in Seam 4 and Seam B is estimated at
well over 34,000,000 tons clean coal basis. This figure 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 cutput,

3) With regard to cosl quality, tests conducted by steel mills
here revealed that sample coal from Scam B is in the low volatility
group (about 17 percent). At the same time, 1t was fourd poor in fluidity
as well as in single abrasive strength, howsver, a good coking result was
reported when it was mixed with other high ZIuidity coals, From these
findings, it was made clear that coal from Seam B must have more test
in order to prove as coking coal,

On the other hand, it was proved that coal from Seam & has a
volatility of around 21 percent. Although its fludidity was rather low,
it had fairly good coking characteristics similar to that of U.S. medium
volatility cokdng coal in the strength tests, either single or blemded,

4) As fasr as coal quality of Seam B is concerned, however, no de-
finite conclusion could be drawn from the tests, for 21l the samples can-

not be regarded as truly representative of Seam B, (Full particulars

-
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are given on the following pages).

Judging from the test result of J-1 drill core and stratigra-

phical closenass Lo Seam A, it is presumcd that coal quality of Seam B
is somewhai similar to that of Seam A,

5] To sum up the quality of coal seams, it can be gathered that
& medium volatile coking ccal of arcund 20-22 percent volaille can be
expected. As will be wentioned in the following paragraph, further in-
vesilgations are necessary.

6) TFortunately, in the course of the current survey, stripping
of overburden was carried out to expose Seam B in many places on the

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

te driven gentered on the sites referred above, Specifically, a prospect-

ing program could be drawn up on the following lines:

(1) Tunnels for sampling

Sean B &sﬁots ;{ﬁidées No. 5, No. 7, ¥o, 10, Mo, 14-15
aad Ho. 20)

Seem 4 1 spot (Ridges Mo, 14-15)

(2) bDrilling
A minimum of eight érill holes, five (each 500-600
meters deep) aiming zt 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 the msin haulage and outerops, are

regquirad in order to ascertain the seam conditions as

well as the guality changes in 1ts deeper parts.



II1X LocaTION

The cloims coversd by our survey are located in the neighbor-
hood of Fernie (Population: Approx. 3,500) on the southeast border of
British Columbia, Canada. Situated in lat.49°21% i and long. 114°55'U
and lying between 1,100 meters and 2,200 meters above the sea level, the
mining fields arc contained in the southernmost part of Crowsnest Coal
Basin spreading to the border of the states of British Columbia and
Alberta,

The aresa is one of the largest coal producing centers in
Canada and includes Balmer {owned by Crows Nest Industries Ltd.) and
Vieary {Colemsr (ollieries Ltd.), Trom these two mines, a total of
about 900,000 tons of superior coking coal is being shipped to Japan

annually, (Refer to Location map)



IV ACCESS

The claims are at about 12 miles aistance southeast from

Fernie. Highway No. 3 and a railroad (¢,P.R.} are running through the
by ecar

point 3/4 miles fram the western extremity of the claims, (Fernie
20 minutes

Claims).

Although there is no direct flight service between Vancouver
and Fernie, regular air service is available daily between Vancouver and
Cranbrook, and Vancouver and Calgary. Yernie can be reached after ore-
hour's drive fram Cranbrock and three-hour's drive from Calpgary. Anyway,

tle claims are easy of access,




V CLATIKS AND FEIGHBORING AREA

The Jand in the scuthern end of the Crowsnest Coal Basin has
mostly been owned by Crows Kest Industries Ltd. for many years. Three
other mining fields were owned by the Government and G,P.E. {a railway
firm),

racific Coal Ltd,, interested in the most favorably located,
governmente~ouned land, which spreads from Merrissey Creek to Michel Creek
and which has a total area of 45,000 acres {about 5 x 20 miles), has
long applisd for leases of the most promising sections in the south-
western part of the land, In July, 1966, the company won an eXploration

licence for an area of 18,421 acres., (Refer to Claim map)



vVI HISTORY

It has been raported that in the opening years of the 20th
Century, mining activities were started by Crows Nest Industries Lid.
along Morrissey Creek-and durirg the 1902-1909 peried; a total of about
500,000 tons of coal was mined. Even today, remnants of its former
glory are evident in the old pits and the ruins of ccke ovens, Aeccord-
ing to some records, as many as 240 ovens were in operaton and the out-
put of coke amounted to 30,000 tons,

Crows Hest Industries Ltd. operations were carried out within
its own coal flelds lying north of Morrissey Creek, There are fair
indications thait small-scale exploi® tion as well as investigation has
been conducted in the fields south of Horrissey Creek, which have now
passed intc the possession of Facific Coal Lid.

These Mgorrissey coal mines were shut down at the time of the
1909 bumps snd cutbursts of gas and the subseguent depression of the coal
industry.

During the past yeoars, many local geologlsts have investigated
the area including the Pacific Coal Ltd. and have published their find=-
ings. However, these are mostly $oo general in ccnteiﬁ.

In recent times, exploratory drillings and trenchings have been
canducted by PoC.L. in a limited area along Morrissey Creek, with the
result that the existence of more than 10 coal seams has been conlirmed
and among these Seams K-5,K-11, K-14 and K-15 were found worthy of further
Iinvestigation,

Following this, Nittetsu Hining Consultants Co., in response

~Gm




to the P.C.L.'s request, dispatched its survey team in 1965 who collected
samples from Seams -1 and K-35, Based on data gathered through this sur-~
vey, bhe Proliminary Feasibility Report was made.

(For particulars, refer to the 1966 Report)

=10~




VII TO0?PO0OGRAPHY

The area iz siftuated in the Rocky Mcuntains, The highest
point in the claims is 2,300 meters and even Fernie is about 1,000
meters above the sea level,

In the southwestern part of the coal fields, TFlathead Ridge
runs from northwést to southeast in parallel with the sirike of the
strata. The southern side of the ridge forms rugged c¢liffs here and
there while the northern side presents gentle slopes making a table
land, The foothills are densely wooded but the forest area does not

extend to the upper half of the mountsins,




VIII GEGLOGY

In the area, a thick formation of sedimentary rocks belonging
to Jurassic and Urctaceous poriods is prevailing,
From teF—%e boitom” conformebly, ii consists of Fernie, Kootenay and

to top
EBlaimore Formations,

The Kootcnay Formstlon is a representative coel-bearing formae
tion in Crowsnest Goal Basin camposed chiefly of the altermation of
sandstones and shales with coal seams of different thickness. Locally
containing conglomerate beds, it is especially well developed along
Flathead Ridge, it's thickness is about €00 meters here, The lower
part of the formation shows a folding structure by a considerable degree
together with the Pernie Formation at the bottom (Near Ho, 7 - No. 8
Ridges). The part above tae middle horizon nesr Seam B hich is the
principal coal bed presents a gentle sloping structure with a 20 degree
dip to the north and runs continuously in the direction of the strike
without any noticeable fault, [Iurthermore, the strata feature the south-
cast wing of a large synelinsl structure, of which northeast wing is
ereosping azain sbout 15 kilometers away. In $his rcspect, the coal field

is truly continental.
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IXY DESCRIYTIOCH OF THE SEGOHD

ORATIOEKE d O0REK (See Figure 21)

Trenching (Bulldozing)

Jontractor:
Work Feriod:

Bulldozer:

Blasting:

Trenched Places:

lohels Lomzing Co., Ltd. (Fernie, B.G.)
September 17 - Meovember 1

D=6 30 days

D=7 L1 days

2 days (Wo. 7 ridge)

2 ridges

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

Ne, 19 and Ko, 20)

Tunnelling and Ssmpling

Contractor:

Work Period:

Crew Menbers:

Workday:

Footage:

Amount of Samples:

Methods:

R.F, Fry & Associates {Western) Ltd.
(Vancouver, 3.C.)

September 29 ~ November 29

(Including # gays for sampling)

1 group 5 persons

(Foreman 1, Hirebos 1, Miners 3)

& hours

About 7 feet on average

About 11 tons { a total for Seams A and B)
From the outcrops of Seams A and B on NO, 20
Ridge and Ho. 3 Ridge, respectively, slopes were
driven along these seamg for bulk sampling fﬁr
drum tests.,

—13=




Above 1 Inclin- Level or |Down- TTotal
Loca—~ | Sea- |Incli~ | ed Dis-| Upward I|ward Length
Nane of Drifts tion Level Ination | tance Cutting [Cuttin | (Ft)
(M) (Pt) (Ft) (Ft)
| #Level Fipe 1‘
Seam| Drift Line 1925.00 0 54eb - - S54.5"
Road
i ﬂ
Slope |Ho. 20| 1930.00| (-)150 91,0 22,0 0 113,00
Ridge
Seam| g1one |Mo. 3 | 1500,00 (-)13° 63.5 37,11 19.0{ 119.61
B Ridge |
Total i 209.0 59.11 19.0] 287.11

# Suspended half-way due tc the instability of button index.

These tunnels were driven while checking tae changes in weather-

ing conditions by conducting button index measuring at intervals of 1-2

neters.

From a point where the button index was praetically stahi lized,

cross—cutting was performed toexpose the seams, Thereupon, close survey

of the seams was mde with the unaided eye and again button index measure-

ments were taken to decide the mineable range,

amount of samples were collected for arum tests.

shows the details of samplings.

At the same time, a large

The following table

IO e e T T —

! L et Al ? yos.| Description
Newe of Seam.  Fosition Th%;?nﬂss Mark ﬁﬁoﬁﬁzé§°s' For Steel Mills
Top 2,18 PT 10
Seam A =
Bottom 1.99 PB 10
1.98 My 6
Top - Biop
Sean B 2.99 Mo 6
X 2,34 M3y b
Bothom —|  Bpott
| 1.85 I‘-id_ , 4 botton




3. Drilling

Contractor: Canadian Longyear Ltd., (Vancouver, B.C.)
Work period: Sept, 28 - Ucte 31
Personnel: A five=pember geng consisting of a foremen and

four labourers

Work system: Round~the-clock work on two siiftis

Cost: About $10/Toot

Remarks: Three drills, J-1;, J-2 and JES, were sunk toward the

Morrissey Oreek, Of the three, the drill J-2
developed trouble just above Seam B, Because

of thoe weather, there was the possibility that the
beginning of work on drill J-3 would become impos-—
sible if too much time were taken in fixing the
drill., Consequentdy, the explaration into Seam

B was called off,

..15_




Samples collected from the cores of the seams werc brought
to Japan, regardless of ethsr they represented ﬁhick or thin seams,
and qualily tests, mainly proximatie analysis and C.B.I. measurement,
were held on then,

In particular, samples from the Seam B core obtained through
Bores J-1 and J-3 were sent to i Yawata Iron & Steel Co., Ltd, where
coking tests were made excluding abrasive strength tests,

{Note) == The "J" of the names cf the bores represents Japan,

indicating thet they are drills sunk by Japan in 1966,

4. Road construction znd repair and snow removal

Contractor: Lohels Logging Co., Ltd. (Fernie B.C.)
Conatruction and repair: D-& 5 days

D=7 11,5 days

D& 8.5 days
Srow removal: D-6 10 days

5. Surveying

Field work period: Septe 17 = Y¥ov, 1
(40 actual work days)

Personnel: Two on every work day and 2 running
total of 79

Surveyed area: A sloping tract of about 640 Ha fac-
ing the south west from the Morrissey
Creek o Ridge Ho, 20

Control point: B,C, Forest Serviee Road Bench Mark
near the rcad at the mouth of the
Horrissey Creek
(Even = 3,275.23 Ms = 998.23 M)

17—




Methaod:

Traverse stations were sstablished
slong a line leading from Bench Hark

o Flathead Ridge via Morrissey Creeck.

k,
¥

station was set up in every ridge
under the stadia survey and survey

lines were coordinated st the ends,
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{See Fig, 1 Coal seam map, Fig., 2 C-C' Cross section and Fig.
3 JuJ' Cross section}

In the Kootenay Formation, a number of seams have been con~
firmed to exist by trenching and several drillings. These seams have
been ramed Seam K-1, Seam K-2 with the larger numersls representing
higher horizong,

But, since information obtained through the previous drills
is inadequate on many detsils, particularly on coal quality, this has
nmage it 4ifficult 4o correlate the current drilling results with those
of preceeding years.

In addition, the surveys concentrated on Scam B which is
located approximately in the center of the scamg and considered to be
a main seam. Active efforts could not be made to investizate seams
other than those which were the subject of this survey.

Orill J-3 wes sunk close to Drill B-l for the purpose of de=—
termining the stratigraphieal horizon of the seam which had been called
Seam K-11l, The drilling revealed thzt the seam 1s located lower than
previcusly thought and that it is not proper to call it Seam K-11,

Since it might create confusion to continue Lo use the Seam K
serial numbers in spite of tae disclosure, it was decided to keep the
nares of the lowest five seams the same and give the upper seams al-
phabetical names from the bottom up, The name of what used to be Seam
K-11 was changed to read Seam B.

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

Drill Sections)
-1~




Tt seems that Sean B 1z located somewhere near Seam K-8 under
the mrevicus naming order and what used to be known as Sandsione X-10
is the layer between Seanm E and Seam F.

Here is a thumb-nail sketceh of the conditions of Seams A and
B, wiich are regarded as worthy of further investigation end possibly
actual mining,
le Soam A

(dce Fig. 4: Colwmnar Section of Seamh)

The stratigraphlcal horizon of Sezsm A is sbout 25 meters
below Seam 3 in the neighborhood of Pipe Line Road.

Up to the present, the existence of Seam 4 has been confirmed
only within the range of FEast 1/3 of the mining field by surface recon—
naissance, 1t iz not certain yet whether the coal bed continued further
westward,

In the vieinity of FPipe Line Road, Seam 4 is found to be supe-
rior toc that of Seam B, Moreowver, investigation by the prospecting
tunncls showed the thickness of the coal seam to be a little over 4
mebers with an ash content of about 4 percent and a volatile matter
around 21 percent. In terms of quality, coal possessing such good
coking properties will swrely meet the requirements of coking coal for
steel mill use, (Refer to XI Coal GQuality).

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

The area between the Morrissey Creek and Pipe Line Road in
the ecast has s well-developed coal seam, It is possible to track the
outerops conbinuously, Its tricimess is well over 10 meters for distance

of 3 kilometers between the Morrissey Creek and No., 5 Ridge. However,

o Gt




generally, it iz more or less 3~4 meters, Moreover, in the vicinity

of No. 13 - No. 16 Ridges{Fipe Line), the seam shows a tendency to

deterioration to some degrce,

Exanination of the ggmplgg collected from the prospecting
tunnel on Fo, 3 Ridge revealed that the subject belongs to the so=called
low volztile coal with the ash content of 10-12 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 possible
use as @ coking material,

{For particulars, see XTI Coal Quality)

Wotwithstanding 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-
bonigation of coal in the vicinity of the Morrissey Creek has been zccele-~
rate%‘gffected by the geological disturbance supposed to be along the Creek.
There;:;z, from the results of the present investization alone, it is not
wise f0 draw any definite conclusion as to the coal quality of Seam B.

Further investigation in the central part of the mining field between No.
5 Ridge and Pipe Line is essential for obfaining a real picture of coal
gquality of Seam B,

3¢ Seams above Seam B

The current surface investigation was ca}ried out mainly to
confirm the existence of Seam B by the aid of bhulldozers, Cutting work
was performed from the elevations tc the lower-lying ground, so that

before reaching Sean B, we discovered seams of different thickness and



different horizons, Some of these gcams were found to be of mineable
thicknesz, but as a targct of the mining project they are inadequate

st the present viewed from - poor continuity of coal in the strike
direction. It is not +to say that these seams do not deserve
further survey in a fuiure development plan, but _the stable
large-seale formations like Secam B cannot be expected of these
seams,

Deseription of coal seams according to ridge have Qgibmitted
from thig report since accompanying charts show coal seam secticns by
outerop. (See Fig, 6 = Fig. 12)

Ao Coal seams in drilling
(See Fig. 13 =~ 14: Columnar section of coal scams in drilling)
(See Fig, 15 - 17: Columnar section of drill cores)

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

-




(Unit: m)

. Sean B Seamn G Seam D Soam E Seam F Sean G
_Location (Tobal (Total | (Total | (Total | (Total | (Total
Distance sean Sean fFean sean Senin searl
Drilling| from Mor~ ggg‘_’_e Drilling | thick= | thick- | thick~ | thicke | tnick= | thick-
{lhumber risey Level Length ness - ness ness-— ness-— negs— hegse
Creeck Coal Cm 1 Coal Coal Coal Coal
thick= thick- thick- thick= thick- thick-
ness ) ncss) ness) ness) ness) ness)
. . 8,77 - §.63~ 10,51~
g1 2,300 1 1,812 | 184.25 55?32_4 o. sh 729 | 0SB 3.0 0.7%
(1.90"'
1.02)
” — 6- L
T2 1,30 | 1,602 | 152.40 P 2707 | en s TR
* (1.98-
0474
7 - L] - L 8" + -
J-3 400 | 1,361 | 248.41 lz,;:ql c. sh, 73?37 00?13 501l s0il
0,51~
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XI COAL QUALITY

1. BSamples taken fram Tunnels

A total of AU drums of samples collected from Seams A and B
in the above-mentioned Ridges Ho. 3 and No, 20 were prepared %o a cer-
tain extent of ash content at the laboratories of the Kobukuro Iron
Works Co,; Ltd, in Kyushu.

The prepared samples 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 paragraphs, tables and charts have been
prepared to help judge whether the ccalhas value in steel making, to
assess the value of the coal field and to draw up a scheme of exploita-
tion,

(1) Test results st Kobuluro
(A} Sieve Test

'\\\ Brand PT FB ML M2 0 M3 M4

,

=
L}

Sizc Wei~! Wei- i—i Heim Wel~ Wein.
(e gat Ash lght |ish |ght |Ash |ght 'Ash |ght |Ash %t?%h
@ (@ ) @[ @I @G @ 8 (@

20 = 10 22.7| 2.7(22.4 7.65 516.7 6.5/20,2| 7,0:17,8(12,2(24.3

7.8
10 - 5 17,5 3.2[115.9] 6.7 9.1113.4]14.6(17.3 10.6|12.3 11.521.5

w
H
Fiv]

23.1] 2.7|22.5| 5.5(21.7|11,0] 24,4 13.7| 24.1| 9.5.21.9[15.1
21 | 8.6 2.911.7 4.5] 8.1|11.5 14.6/11.1/16.1} 7.5/13.8|10.8
) I
l - 015 6.5 2.5 7-1 5-9 1&-3 9.2 5-6 8.0 616i 6-1 6-5 9-5

- G.5 21,6] 2.8[20,4] 6.1139.0] 7.0(34.3|10.2]35.6| 4.,8(34.1; 3.1

Total 100 | 2.8{100 | 6,2/100 | 9,9;100 [12,7/100 | £,2{100 |13.6




WASHABILITY CURVE
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SEAM 4 Mark (P.T.)

WASHABILITY CURVE
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WASHABILITY CURVE

SEAM B Mark (M, 1) EWo 1 |
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WASHABILITY CURVE
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WASHABILITY CURVE
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WASHABILITY CURVE
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(C) rroximsie snalysis of Zaw cozl and Clean coal, Calorifie
value ard Total sulphur

(Init %)
_ Volatile Fixed (Calorific Total
Liem isture| Ash | rmatter jcarbon Value Sul-
Sample (v.4.) [(F.C.) |(Keal/kg)| phur
PT 1.8 2.7 22.8 72.7 8380 0,35
P B L7 1 5.6 20,9 71.8 7990 0.31
Raw | 11 .8 | 9.6 17.7 70.9 7700 0.40
coal | M 2 1.5 13.1 17.5 67.9 7350 0,22
M3 1.6 13.0 | 12.4 72.0 7810 0.24
M4 1.5 12.9 18,3 65.3 7120 0.21
PT 1.8 2.7 22.8 72.7 2380 0.35
P 3 31,7 546 2049 71,8 7390 0.31
Clean| M 1 1.7 5.5 18.2 A 8080 0;51
coal | M 2 1.7 7.3 | 176 1734 7930 | 0.30
i 3 1.7 6.5 | 187 731 | 8050 i 0,31
M 1.7 6.5 18,0 | 73.8 ; 8020 ? 0.30

(Note) w- Raw coal samples PT and PB were not washed and used as
clean coal,

(D) ©.B.I. of clean coal and melting point of ash

T i K 4
i i H H

| ! ‘ :
\ Szmple PT | PR ML M2 M3 M,

c. B. I, 7 &k 5 3 4 4

Melting point of ash| +1,450 [ +1,450 t +1,450 | +1,450 |+1,410 | 1,450
OC .

{(lote) ~= Since the maximm temperature of the test furnace was
1,450 degree centigrade, tests at higher temperatures could

not be cenducted.
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(E)

quality of prepared samples

Froximate analysis (%) Vola- Ash
‘ tile Total | YVie- COm~-
Sample Vola-  Fixed |"2%%eT 5 p 1, |sul- | 1d | tent
Moio— tile | car- . -| phur in
tS;z Ash mat~ | bon (daf #) . raw
ter | (P.C) | (% (%) | coal
(V.M) (%)
)4 1.30 | 4.20 ] 21.90 | 72.10 ( 23,29 7 0,323 |100.0 | 4.20
Eop 1,70 | 6,40 [ 17.90 | 74,00 | 18.71 L | .40 85.3 12,50
B 1,70 | 6.50 | 18,40 | 73,40 | 20.04 4 0.31 | 74.3 [13.60
battom
(F) Steel mills receiving the prepared samples
] Date of {or=
Receiver Seam/Mark Volume Ash(%] warding
Higashida Coking Seam & (PE+PT) 400 4ab Feb, 2g
plant of the Yawata:
Iron & Steelfo., |Seam B (M1+M2) 140 6.7 .
Ltd. Mor, 1&
Seam B (M3+M4) 200 YA
Kowosoki
szzg.of the Nippon!|Seam & (TPB+PT) 400 JAN ) Feb., 25
Kokan K.K.
Seam B {(M1+M2) 180 6.7
| Mar, 16
Seam B (M3+M4) 200 6.4
Muroran Plant of Seam & (PB+PT)} 400 PR Mar, 3
the Fuji Iron &
Steel Co., Ltd. Seam B (M1+}2) 180 6.7
. Mar, 16
Seam B (M3+M/) 200 6.4
Chiba Plant of the |Seam A (PB+PT) 400 440 Mar, 3
Kawasaki Steel . .
i . Mar, 1
Corporation Seam B (MI+M2) 180 7 ar
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i ' . . Date of for-
Recelver § Seamn/¥ark Volume Ash (%) i warding
Vakayvazs Plant of | Scam A £00 bels { Har, 3
the Sumitamno lMetal! +_ _
Incustries,Ltd, | Seam 3 (M1-M2) 180 6.7 | Mar. 1B
|
Amagasaki Goke Sean A 400 AR i Mar. 3
Industry Co. E
{Xobe Steel, Ltd.) |
Kurosaki Plant of | Seam 4 100 4.6 1 Mar, 7
the Mitsubishi P
Chemical Indust-
Chemical |
ries Lid. )
1 "

{Note) -- Ash content is the arithmetical average of each mark.

As samples fram Sear & had a very low ash content of about 4%
as raw coal, they were subnitied to the steel makers without being washed,

s for those fram Seam B, 2 target was set to dbtain clean coal
with an ash cmtent of about 6.5% of through washing and floatation since
the raw cozl ceh coatent was about 13 percent,

Turing the cleaning vrocess, steps were not properly taken to
recaver Tine coal of 2 sige of less than 0.5 millimeters from a settling
tank,

Jonseguently, there ig a possibility that close to 30 percent
of “N» Fine npeal wes washed avay, and it could have been giving the goed
CRlILE Proner'y.

Tais is presumed to have been partly responsible for slightly
dissatisfactory results in cuality tests at the steel mills wiich will be

explained in the following paragraphs.
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(2) Test Results at Steei Mills
The results of quality tests on FeynieVsamples from Seams A
coal
and B swhich were provided in the above-mentioned methods were revealed

by the six steel makers in a meetirz of the Qverseas Raw Materials Com-

aittee on April 27, 1967.

Opinions were expreszed on the results fram the standpoints of

the respective firms, and discussions were held.

3 .
(Refer to Test wesults at Six Steel Mills)




A surmary of comments made ot the meeting follows,

(A) Seam A

The opinions of =ix mills approximately concurred on samples
from Seam 4, Although slightly ianferior in fluidity compared with
Vicary coal, Fernie coal, from Seam A is cxcellent with the percentages
of ash, volatile and sulphur contents standing at 4%, 1% and 0.1% res-
pebtively. The lower zsh content has partieular rnerit,

This coal showed an abrasive strength (drum index) of 90% to
%% as single of 0% to 93% as blended with other types of coal except at
Yawata.

(Yawata Iron & Steel Co. uses Chikuho coal (Onoura coal) which has
low fluidity as its base cocal while the other makers depend on
Hokkaide coal or Nishi-Sonogl coal (Takashima coal) with generally
high fluidity).

These figures are no worse than other Canadian ecoldng cosl
{Balmer coal and Vicary cosl and so an).

Among other characteristics, Fernie coal has a slightly high
phosphorous content compared with other Canadian coal of which the ave-
rage contents are 1 to 1,& percemnt,

But this is no drawback cxcept in the case of manufacturing
low~phosphorcus coke.

With the decline in the output of low fluidity Chilkuho coal in
Kyushu, Japancse mills are being forced to swiitch over to high~fluidity
Fishi-Kyushu, Miike and Hokkaido coals in future. In view of this trend
in saf't coking corl in Japan, considerable demand is expected to arise for

Fernie conl for blending purposes,
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{B) Seam B

secause of the amount of samples frow Seam B, tests were
held at five mills, excluding the Kobe Steel, Ltd., 7The five concerns
differed slightly on the evaluation of the samples from the seam,

Gunerally spealdng, while it is wvery interesting that the coal
has low ash and sulphur contents and is a type with low volatile matter,
its fInidity is lower than Seam A comsl,

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

The Seam B coal did not show measurable degree in coking cha-
racteristics in Yawata and Nippon Kokan tests, But it showed a good
compatibllity with soft colding coal with high fluidity as in the case
of Seam & coal, Its drum index was 90 to 93% {abrasive strength),

With ﬁhe coal fajiled to show measwirable coking character when
used by itself, Nippon Kokan X.K, cxpressed it as not so much appropriate
for steel making, HNevertheless, the other companies said that in view of
its good compatibility with soft coking coal of hipgh fluidity it is pos-
sible to use it in limited blending ratic,

The C.B.I, for Seam B coal was 3 to 4 in tests at the Kobulmro
Iron Works and the steel mills, and the {igures were pointed out to be
slightly low by the mills,

Compared with the C.B.I, figures conduected at the time and
sites the samples were collected, the indices obtained in Japan were at
a considersbly low level,

In the mine-sits measurements, the coal was not cleaned, but
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the over-all average indices are presumed to fall betwesen 5 and 5.

It had beer anticipaied before the test results at the
steecl companies werg kncwn that judging from the preceeding C.B.I.
figures (5 - 5%) and the volatile matter of 17.5 percent the coking
charaeter of Sean B coal would be squal to that of Seam K-5 coal (volatile
matter of 16,5 percent and a €,B,I. of 4%) or even better, although it
would be no better than seam 4 ccal of volatile matter of about 21 per=-
cent.

Bui, actually, the test results showed it fzlling short of the
original czpectations. Ae stated before, the miss-treatment of sample
at the time of preparation process might possibly heve had same bearing
on the outcome of the tests,

The Seam B samples presented to the steel mills were not
hecessarily representing the inherent qualities of Fernie coal, and i3l
is presumed that Seam B cozl is to be close to Seam A coal in quality.
(Including volatile matter)

As reasons for this preswnption, it can be pointed out that
the quality of the coal obtained from the Seam B core through the J-1
drill approximates that of Seam A coal and that becauwse of the strati-
graphical proximity of the Seams A and B much gqualitative difference
between the two kinds is inconccivable (See Diagram showing relation

between volatile matter and C.B.I. on Seam A and B coal).
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{Note) Some noteole comments msde st the meeting on the coal guality

tests are as follows,

Mr. Sugamata, Manager of the Resources Research O0ffice of
the Yawata Iron & Steel Co,:

Since the Seam B samples presented were losing oul some por-
tion of fine coal, it is doubtful if the test results could be re-
garded as the true quality of the caal,

Spots where Seam & and B samples were collected were too far
apart each other. Samples should be collectsd at many more places
in order to find average coal qualities,

There are tco much differsnces in test results between Seam A
and Seam B coal., DBut are they intrinsiecally difTerent?

The ash content of the prepared samples submitted for testing
is low, particularly in the case of Seam 4 ecosl, but what would the
asih content be in clean coal if and when actual mining is carried
out in the area in future: OSamples should be prepared to conform to
the extent of ash content expescted in the actual cozl products and
then tested.

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

Mr. Saito, Manager of the EHesources Research 0fflice of
the Nippon Hokan K.E.:

Just as Mr, Sugamata pointed out, because of the error in
sample preparation, it is inconceivable that the teat results re-
present the true values of Fernic coal. Collection of samples
should be made at as many spobs as possible if they are to be re-
presentative,

At any rate, anything definite camnnot be said of Fernie coal

wd, e



) Efficiency ] Cas— | Core re-
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DIAGAM SHOWING REL AT/ON BETWEEN VOLAT/LE MATTER
AND BUTTON INDEX FOR A(TUNNEL) AND B(DRILL) SEAMS

e I
9 [ } AN L _
i
! A A 0 A A
A - e T R VLV .Y [
i oo A M
I
!
T ! - — AG 0=
! H
| : a
f— — o A L . S—
> J I A
[EN]
] i i
Z A —————— e e — T T — A
5—1 :
= & A A
=
k. 1
= apF— . N ———— o o — ]
aQ
!
b ‘ — =
f
{ i
2b-—- | Bm e
|
',f - | _ S . p—
|
¢ 10%s 20% 30%

VOLATILE MATTER

o BEAM B (DRILL JT-1)

O SEAM A (TUNNEL )

K- FCA L6 (WA



on the basis of the test results of this time. Ancother survey

should b2 undertaken.
Fr. Miyake, Mining engineer of the Resources Research
gffice of the Fuji Iron & Steel Co.:
The C.B.I. was high for Seam B at the time of sampling but it

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

Opirions were cxpressed actively on the quality of Scam B coal
and other matters by the various mills, Then, Mr. Sugsmata of the
Yawata Iron & Steel Do, saild:

We admit that there ig a suffieciently reserve of coal deposit,
Agsuming thst the guality of Fornie coal to be commercially produced
in future iz close to that of Seam A coal, it has an advantage over
Balmer cozl as its ash content is lower than originally expected,
Consequently, it would be very good if the ceal is produced with
the ash content hseld te a maximum of 7 percent.

Mr. Shimada, Acting chicf of the Resources Rescarch O0ffice
of the Yawata Iron & Steel Co. szid:

Fernie coal has gone through sample tests twice, but the
tests were sporadic with the samples taken from different seams.

4s 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 so that a comprehensive evaluzstion would be possible.
The next surveying plans should be explained to steel makers before-
hand .

2. Sample colleeted from Drill Cores

Samples taken from the Seam B core through drills J-1 and J-3

h-



ware preparcd ald the Mitaka Laboratories of the ¥ittetsu Mining Co., Lt

4

a.

and sent to the laborsztories of the Yawata Iron & Stecl Co,, Lid., for

quality teosts.

(1) Test results at ¥itala Laboraiories
(4} Drill J-1
Result of Sink snd Float Test
Speclfic Weight Ash i
gravity (%) ¢%)
—1-32- 82-3 3-58
+1,32 17.7 19,17
) 100,0 .34

Un the basis of the sink and float test, the core samples were

preparsd.

is as follows.

The guality of the samples which were sent to the Yawata Works

(Unit: #)
roximate sis ! %
Fro tu analysi ! Volatile | Potal it
L ' Volatile|Fixed | matter |C.B.I. | sulph e
{ A sulphur
Hoisture sh matter |carbon (daf)
0.79 £.22 21,40 L. 59 23.01 7 0.40 gg8,1
(B) Drill J-3
The quality of samples presenied to the
Yawata Works (Tnit: %)
Proximate ardysis ?Vola- i ?Total . Theo= | Ash con-
' i -~ “tile (C.B.I., 1 reti- | tent of
Mark Hois~ |, 4 | Vola- | rix- ‘matter ?zg ~ leal |raw coal
ture i tile jed {daf) | | PIUT | vi:14
matter| carbon: | _
F-3 bop | 112 | 6.51 118,85 |73.52 (20,40 | 4 | 0.36 | 77.0 |17.32
J-3 middle 1.19 | 7.48 | 17,75 [ 73.58 |19.43 K 0.32 | 90.0 110,05
J-3 bottom 1.14 | 7.40 | 19,08 |72.33 [20.86 | 3 .28 | 77.8 | 16.26

e




(2) Test results at Yswata

A}y rill J-1

i} Samples

The tests were held on about one kilogram of coal samples
colleeted ffom the Seam B corc through drill J-1, The samples
were prepared o an ash content of 6 percent at the Nittetsu
Laboratories.
ii) Test results

T+ &
a} Analysis (Unit: %)

S H . . ! ‘ i ]
Ttem  Hols- Proximate iVola- 'Cal/g! Elementary analysis {(daf) :
g ture lanalysis itile |Fucl | _“4
S  [Vola-imat- |ratio{{daf)} ¢ | H | & | § |0
eription| Ash |tile  ter | 3*
5 : matt-|(gar) i
! ar
J=1 | 1.21 5.95I20.98 22,31) 3.4818,678(88.59| 3.85 l.37i GeRl| 4.98
| |
%)  Sulphur )
) Ttem Total i Form of sulphur (%d) Grusible |
Sampld sulphur | ; Or s Coke
o . Sulphat ; ganic | _
(%d) | Sulphate | Pyrite sulphur s;lphu%%J
; /
J - 1 Gi39 O'OD O-OZ& 0035 0039
c} Texture
= —z } ‘
texture | ¥ | Degra~| fxi~ | Miopi-| Semi- | Fuai- | Mine=
Sample nite dinite | nite rite fusi~ | nite ral |
nite l
J-1 656 | 0.0 | 0.0 | 4oz | 5.7 ] 20,5 | 4.0

b At it i e



d} Coking quality

\'\ Ttom, Oak-— Gieseler Plostmeter Mictoneter
\ I ing ) g - - i -
CBI |ecle-|S0f— Max. fIui-ri_  RangeSof- Maximm | Maximom
Sam-\, nent | ven _éfﬁz_ﬂnﬁ_jﬂal i ben=|contrac- | dilatation
plet index B8 | ony! og 1ok (°C)|ing ltion
\ point("C) (E’.ﬂi_’-r) (%) voint Fa- |, . Ta- 1
\ (%) (%) min ‘ (OC};(%) tio ( C): tio
, L | (%) {5
J -1 489 |45 420 455 | 26 1438 | -7

8.0( 90,61 408 | 465 | 2,38

i ! ! i

iii} General comments

Fernie coal from Seam B obtained tlaough drill J-1 has a
volatile matter of 22 percent pure coal basis which represents
a conaiderably lesser carbonized guality cospared with Fernie
coal from K-l and K-5 seams which were surveyed in 1965,

In addition, the former is higher in G,B.I., fluidity and
dilatatiorn. Judging from these characteristies, Fernie coal
which came under the purview of the current survey has quali-
ties similar tc Balmer coal which is also mined in Canada,
except that the fInidity ond dilatation of the present samples
are slightly lower.

Sonsequently, Fernle coal fran Seam B recovered through
drill J-1 can be presumed to have properties of strorg coking
coal and it can be concluded that it is suffieiently warthwhile
to have more detalled tests on it,

When anzlytical results 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

-Lf -




a low lovel of sboui 18 psrcont in the case of spmples Ifrom sites close
10 the Horrissey Creek 2t the weosiern edge cf the coal field (those from
Drill J-3 and BEidge Jo. 3 tunnels), but it incroases to 20 - 21 percent
in the case of samples from Drill J-1 which is located a zlight distance
away towards the East,

Meanwhile, samples from Sezn A tunnels in Eidge No, X near
the eastern edge of the field where Seam & runs aboﬁt 25 meters below
Seam B have approzimately the zane volatile matter of about 21 percent.

When these are taken into account, it can be said that the
“representative’ volatile matter of Seam B coal is presumed about 21
percent, Further, it is conceivable that the characteristics of Sean
B coal approximate to those of Seam A coal as far as fluidity and other

points reguired in ceal for steel prodluction are cencerned.




3. Sanmples from outerops

The proximate analysis of samples collected from “he various
outcrops was conducted st Nittetsu's Mitaks lsboratories.

These samples, being weathered t© a considerable degree, are
not appropriate as a material to infer the true quality of the coal, but
it eouldd he judged that coal is within a classificution of coking coal.

4o Analytical deta at Mitaka laboratories

(1) Samples from $unnels

(A) Samples from Seam 4 (Units ¢
Proximate Anslysis . Volatile
Sanple ' ‘ matter T.BLIL
No. Moisture | Ash Volatile | Fixed (daf)
ratter carbon

20 1,30 3.52 23.50 71,68 24.69 18F -8
19 1440 2403 22.30 75.67 23,23 7 -
18 1.41 2.18 .72 0 77,69 19,41 |1y -2
17 1.44 1.7C 22,39 T4 BT 23,11 74
16 1. 44 1,13 | 21,62 75,81 22,19 1% -
15 1.39 1.61 22,34 7466 23.03 8
1., 1,31 1.64 22,11 Ve 94 22,75 oy
13 L 44y 1.9 | 22.33 | 74.33 | 23,10 (6 - 7
12 1,47 1.74 2%.03 73,76 23.79 8
11 1,48 3.12 22.53 72.87 23.61 8
10 1.57 16.01 22,01 Syl 24,459 8

6 1.67 3,35 | 20.63 | T4.35 | 2L.92 3

5 1.62 5,15 E 20.08 73.15 21,58 4

4 1.64 4a96 ' 19.01 74.39 | 20,35 4




roximate Anszlysis

Vnlatile !

Sample ]
da. Moiature | Ash ;‘njii:;le gﬁﬁgn mﬂ?gi‘} wE
3 1,51 6.01 20,95 71,53 21.65 6
2 1,60 g.84 231,51 68,05 24,01 &y - 7
1 1.78 2,38 21,18 | 68,66 23457 [ L
(B) Samples from Scam B
{Unit: %)
Froximste Analys%s Volatile
e Dotots | aon | Lo [l | MG | T
30 2,68 46439 13,96 36.97 27.41
31 1.81 22470 17.33 58,16 22.91 1
32 2.33 10.03 18,22 £9.42 20,72 2
33 1.36 430 18.76 7558 19,88 g
34 1.34 16,83 17,08 6475 20,87 5
35 1.46 17.29 16,53 64,472 204 34, by
36 1.36 8.31 19.10 71.23 2114 bz
37 1.50 495 19.80 7375 21,16 73
38 1.43 3.92 19.28 75437 R0, 37 7
39 142 7.92 17.49 73.17 19.29 3%
40 1.31 16,25 20,88 61.56 25,32 5
41 1.42 4+ 90 17.45 76423 18,62 5
2 1,43 .14 18,57 73.86 20.09 55
43 1,36 16.91 16,26 65.47 19:89 1
b 1.23 37.93 14,63 463 232,68 1
45 1,38 12,06 16,53 70.03 19.09, 3
46 1.20 6419 18,70 73.83 20,19 2

T




Proximate fnalysis i vYolatile
-
!
47 1.38 | 9,94 % 22,00 66.86 24,.80 6
48 1.26 1.88 | 17,48 | 79.26 | 18.08 4
49 1,05 1.37 f 18,34 79,03 18,79 7
50 1,09 16.75 é 14,73 67443 17,92 1
51 .05 | 16,69 | 261 | 612 | 3T |4
52 1.27 £.83 19.42 VL b 20,68 6
53 1 L.05 10,77 19.02 69,16 2 .57 6
5 | 1.8 9,93 | 19.72 | 69.17 | 22.18 6
55 1,38 .25 | 19,37 | 0.0 | 2157 6
56 C.99 17.97 24,36 56 .68 30.05 *
57 .35 9,62 18.52 | 70,51 20.80 5
(2) Samples from Drills
{4) Sample from Drill J-1 (Tnits %)
) | Sampie Froximate ﬁnﬂl?“ii_s Volatile| Total
soun S0 [iote T o | Lot il it |- | OB
Lure b
3 0,86 | 13.24 | 23.74 62,16 [27.63 i
4 .24 | 738 22,39 [67,99 [25.59 9
5 0.89 | 11.48 | 22.44  |65.19 |25.60 g
6 0.84 | 22.81 1 21,43  |54.92 [28,06 B
7 0.83 | 51.27 1 14.25  |33.65 [29.74 1.
FSeam, g | 1,04 | 25,60 19.69 |53.47 |26.91 8
9 | 1.60 | 83,79 7.50 7,11 [51.33 -
S | | ;




rroximate Analysis

EVolatileiTotal

Seam [P . Volatile Fixed mattor jsul- | 0.B.I
) twe | BB | metter carbon|(daf) phur
10 1.34 | 42,52 | 16,58 139,58 |23.40 1z
11 0.89 | 23,79 | 19.88 57464 |25.45 g
12 0.87 | 67.62, 16,8  |15.03 | 52.30 | 1
F Seam| 13 1,08 | 34,03 | 18,32 |46.57 |28.23
1 1,20 | 75.95 | 977  |13.08 [L2.76 1
15 1.17 | 15,70 | 21,06 62,07 25,33 9
16 .75 | 18.35 | 22,02 ij.CB 26,85 e
17 1.00 | 48,325 | 15.46 35.19 |30.52 55
18 0.85 | 24.78 | 18,52  |55.85 24,90 7
19 0.97 | 58.90 | 12,23 27,90 |30.47 1
D Sean 1
20 0.88 | 22.05 | 19.62 5Te45 |25:45 T
21 0.91 E 61,60 | 12,10 | 25.39 [32.28 1
22 0,81 1 17.95 | 12.03 |60.21 126,37 8
23-1 0.86 7.20 | 24,77 67.17 120,94 A g5
23-2 0.29 | 6.14 | 20,79 | 72.18 {22.37 0,49 | 4F
23-3 1.30 | 5.54 | 22.27 | 70.89 |23.90 0.45 | &
24 1.20 | 6.99 | 20,96 [ 70.75 2285 | €37 | 4%
25 1.24 3,23 | 21.93 73,60 [ 22.95 0.34 8+
B Sean]| 26 1.12 £,88 | 23,60 66,40 | 26,22 0.37 &
27 0,26 | 59,18 | 40456 0,00 - 0,06 | -
28 1.22 | €3.24 | 11,10 24,.58 | 31,10 0.28 15
29 1,15 | 20,30 | 18,75 | 59.80 | 23,87 0.57 | 5
T30 | 133 so.s8 | 797 |10.16 |43.83 | 023 | -
33 1.04 | 71,25 5,66 | 18,05 | 34.86 0,25 | L
32 1,12 1 32443 | 16446 13,99 | 24.77 0.47 | &5




(8)

Samples from Orill J-2

{(Unit: 9)

~50m

: i Sample rroximate analysis I Vols tile? _
Seam No. Hois— ash ‘u"ol?t_ile {Fixed I?att:er C.B,TI.
] ture matter carbon | (daf)
T ]
33 0.20 | 5172 | 1258 [33.90 | 28.60 | 4
Y 1,00 | 72.68 | o7 1675 | 6l | 1
g 25 0.82 | 26,61 | 17.55 |55.02 | 24.18 6
3 1,09 | 73.21 | 9.32 16,38 | 36.26 1
¥ Sean | 37 0.99 | 50.86 | 13.93 |34.22 | 28.93 5
38 1.28 | 71.88 .71 17,13 | 36.17 1
39 1,07 | 70.12 | 10,26 [18.55 | 35.61 1
40 0,76 | 16,45 | 20,75 |62.04 | 25.06 8
41 1,03 | 68,11 | 10.50 |20.36 | 34.02 1
i2 0.95 | o5l | 1463 | 37.91 | 27.84 6
43 0,78 62.69 11,52 25,01 3i.52 | 3%
Ay 0,89 | 56.37 | 127 (2.9 | 2927 | 6
45 0,88 50,93 12.74 35.47 26,42 % 3%
46 0.92 | 40,04 | 15,05 143.99 | 25.9 | &}
47 1,15 | 15,98 | 18.25  [64.62 | 22,02 g
48 1.00 3C,10 16,68 52.22 | 24,20 TE
49 0,99 | 60,15 | 10,82 128,04 ¢ 27.34 1
50 1,34 | 10.96 | 19,13 | 68.57 g 21,81 gk
51 1,13 7.0 | 20037 (7L10 | 22026 9
Dos2 ] 0,98 | 31,83 | 15.83 5136 i23.56 7
D Seam | 53 1.22 | 21.55 | 17,25  |59.98 | 22,33 6%
54 1.69 5.32 20,27 73.32 21.65 9
55 L 0,95 | 4434 | 13.87  |40.84 | 25.35 5
5 j& 117 | 33.82 | 1529 [49.72 | 23.51 | 3% |
R SR G S S S N I
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: " Proximete Anglysis i o
! Sarmle - ‘ . Volatile
Seai NS? Fotig- . Volatile Fixed E mather C.B.I.
ture dsh | matter icarbon {daf)
57 1,03 . 23,37 | 15,57 |58.03 | 22.93 &%
G Seam 58 1.02 46,50 13.07 B 30,76 1k
(C} Samples from Drill J-3 (Units: %)
Proximate Analysis
< Sample - — Volatile
ean No. Mois~ | Ash Volatile|Fixed | matter C.B.I.
ture } matter |carbon | (daf)
L0 146 1 66,14 | B.93  |23.47 | 27.56 1
71 1.30 2,94 | 17.93  |77.82 | 18.73 L
C72 1.20 | 19.73 | 17.83  |61.2 22.54 3%
73 1039 7.?1 17-31 7./. 59 lgnoi— f{.
D Seam )
A 1,16 1486 | 17.39  |66.39 | 20,70 L5
75 147 | T7.89 | 16.64 4,00 | 822,62 -
76 1a24 | 24.23 § 1463 139,90 ) 19,12 1
Y 1,39+ 7.0 19.63 71.89 2144 4
78 0,29 | 58,15 | 21,56 0 100,00 -
79 1,20 | 10,05 | 17.81  |70.94 | 20,06 5
T
80 1,29 | 25.73 | 159 |58.39 | 19.99 1
i
a1 117 | 26,45 | 15.32 | 57.06 | 23,16 5
82 1.37 | 63.28 5,75 | 25.60 | 27.58 1
853 1.24 12,21 | 16,45 [ 70.10 | 19.00 5
84 1.3, | 43.30 | 15,34 |40.02 | 27.70 1
G Seam 25 1,16 53,53 10,28 30,03 25,50 I
g6 1,25 | 2476 | 16,97 57,02 | 22.93 25
P T e T e T e T e T T "--_,’L'-.‘_/ e T T T T T T T T e T T e T T T




. — Proximate Analysis Aj Volatile
eamn Mo, Moise ssp | Volatile Fixed | matter
ture matter |carbon | {(daf)
87 1,31 | 7.3 | 17,96 [73.35 | 19.66
88 1.2, | 22.28 | 16,60 [59.88 | 2170
89 1.34 8,74 | 22,04 |67,38 | 24.51
90 1.19 G 56 21,40 &7.8L | 23,97
91 1.1 | 18,98 | 20.80 159,08 | 26.03
92 1.12 7.02 18,02 (73,84 | 19.61
93 1.03 82,34 13,70 2.93 | 82,38
94 0.94 5977 16,25 23.04 £1.36
[ 95 0.8 | 73.22 | 1545 10447 | 59.60
| 96 1.29 7.97 | 19.77 71,02 | 21.78 b
97 1.32 4e94 | 19,16 [The58 | 20,43 i
B Seam | 98 1,10 | 20,41 | 23.64 |54.85 | .11
99 145 7.36 | 18,92 172,27 | 20,74
100 1.02 18.62 | 24.03  |56,33 ; 29,90
101 1,22 | 10,67 | 18,31 |69.30 | 21.34
102 1.10 | 16,31 | 17,04  |0,63 | 65.55
103 1,43 Lo48 | 17,03 |77.06 | 18,09
104, 1.40 9,45 | 17.30  17L.85 | 19,40
105 1,26 | 1L,26 | 22,33 6515 | 245.52
106 1,23 Le2t | 18462 | 75.91 | 19,69
107 1,32 4013 | 18,26 76,29 | 19,31 7
1c8 1.19 5.02 | 19.04 (74,75 | 20.30 6
169 0.92 15.86 23.46 5%.76 275419 1
110 1.26 | 9,27 | 18,5 ?0.8?/4 20,73 7

52




Sample rroximate Analysis Volatilet
Seam Ko. | Mois- 4sh | Volatile Fixed | matter | C.B.I,
ture matter |carbon | {daf)

111 1.21 | 11.00 | 18,14 [69.65 | 20,66 4
112 1.16 | 19,06 | 16,62 |63.16 | 2,83 T
113 1.9/ é 6440 | 15,73 18,83 | 45,50 1
114 1.25 | 27.68 | 17.22 |53.85 | 24.22 2
115 1.16 | 13.31 | 22.27 |63.26 | 26,93 4
116 0,92 | 2492 | 26,76 |47.40 | 36.08 1

B Seam | 117 1.20 462G 12,43 75,68 19.94 4
118 1.1 10.53 | 22,42 165.94 | 25.37 :
119 0.75 22,75 | 29.85 146,62 | .01 1
120 1.17 | 13.46 | 17.64 %67.73 20.66 i
121 0,95 | 21.5L | 25,72 |5L.82 | 33,16 1
122 .14 | 18,94 | 16.67 163.2¢ | 20,85 2
123 .19 | 77.90 | 13.7C 7.29 | 65,51 -
124 1.27 | 10.53 | 19.20 69,15 21,56 4
125 1,24 | 12,52 | 16.81  |69.43 {19.49 3
126 1,26 | 6C01 1 10,09 28,64 | 26,05
127 1.37 | 8448 6,16 7.99 | 43.53
128 1.2 | 86,43 7449 484 1 60.T4
129 1.00- | 21,87 | 21.55 |55.58 | R7.93 1
130 1.2 7,16 | 19,03 72,61 | D,76 lx
131 1,15 6.35 | 15,00 [73,50 | D54 5%
132 0.87 | 12,35 | 26.91  |53.87 3.31 1
133 1.25 7.60 | 20,47 |70.68 | 22.45 5

S R S SR DR SRR
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Froximate Analysis

Volatile

Sean S%ﬁ?le Moigm ©ep, | Volatile[Fixed | matter | C.B.I.
ture o matter learbon | (daf)
134 1,00 2,65 | 24,66  |60.69 | 28,39 6
135 C.93 19,96 275 51,55 34.83 1/
136 1.10 20,71 20,70 5749 26,47 3
137 1,07 | 9.3 | 17,03 |72.54 | 19.01 2l
138 1.24 8,33 16,91 |73.52 18,69 4
129 1.33 68,10 9.29 21,28 30,38 1
140 1.29 9.56 16,60  |72.55 | 18,62 5
11 0.73 | 31.19 | 17.56 [50.52 | 25.79 1
142 1.18 7.62 | 16,88 74,32 | 18,50 4
143 0.8 | 62.86 11,64 24,466 32.06 i
14, 1.04 | 65.46 | 12,30 121,20 1 26,71 1
145 1,00 | 41,98 | 1338 143.53 | 23.51 1z
146 115 | 428 | 1229|3838 | 2425 1
147 1.13 % 21,15 | 16,04  [61.63 g 20,63 5
148 1.36 E 56,97 10,33 31.34 24,79 1
149 1.24 | T4e02 8,17  |16,57 | 33.02 ~
150 1,13 10,10 16424 72,53 18,29 ix
151 1.05 7.12 16,97  |T4.86 | 1847 1z
152 0.94 | 6.83 | 18,33  [73.90 | 19.87 5%
153 1.03 | 19.31 | 1569 [63.97 | 19.59 é
54, 1,10 | 19,6C | 15.65 |63.65 | 19.73 3%

-5/




{3) Samples from outcrops

(Unit: %)

SampLe Proximate Analysis
Duterop HNo. Location a?p + :
+O Moisture | Ash . Volatile|Fixed
1 ! matter [carbon
1 9.9 | 27.08 22,99 | 3.97
2 8.38 16,74 25,42 49,46
3 A.B0 67,76 11,93 15,51
(B Seam) '
Road 5 4—. 58 73.63 1-10 53 10- 25
& 3.77 78.79 10,01 743
7 4. TO 65,57 12,43 14.30
g Tel5 53,40 17,52 21l.73 1|
9 10,76 16,17 25,74 A7.33
1 13,49 11,60 26,74 43,17
11 1l1.86 6,5 26,69 54..89
156 Pipeline
_lB Sean) Road 12 10.88 20,48 23,30 454 3,
13 10,77 31,40 20,32 37.51
14 44 54 64414 12,93 18.39
i5 11,48 22,60 23.99 41,83
~153 Pipeline
Read 18 6.87 38,72 20.65 33,76
(A Seam) '
19 16,21 16,70 25.38 47,11
20 8,68 3320 A,07 37.05
21 boadil 61,21 13,17 21 .25
22 5.95 3,44 22,51 48,40
23 .85 9. 59 25.11 5245




Proximate Analysis

Cuaterop No, : Location Sa;lgl‘l.e _ : Tolatile | Fized
Moilsture | 4Ash . matter lcarbon
24, 6.55 AV % 23.57 1 65,41
25 3.39 6.20 22,07 | 68,34
26 9,32 44410 18.64 27494,
18 Pipeline 27 10,37 | 27.09 21,63 | 40.86
égtizz; Road 28 10,66 | 11,00 25.31 | 53.03
29 6.94 12,33 23.39 5744
30 5450 18,85 20,38 55,27
31 7.80 33.42 18,65 40413
32 4,92 | 16,29 19,12 | 59.67
33 3.99 19,72 12,08 58,21
34 5459 18,37 20,07 55.3%
234, Pipeline 35 8.22 13.27 24412 54,39
Road % w7l 112005 | 19.48 | 61,76
37 354 £7.04 15,55 33.87
38 9.57 14.81 22.86 52.76
FPipeline 39 593 17.07 20,08 56,92
2% Road L0 H,66 16,19 20,97 56,21
JAl 3.25 | 8.2 22,30 | 61.33
vss Pipeline 42 1,06 128,77 | 2343 | %.7%
Road 43 10,91 |19,19 | 23.90 | 46.00
Pipoline L4 12,2 | 22.85 | 2421 | 40.68
142
Road 45 9,12 21,68 20,81 38.39
261 No,11l Ridge 46 12.94 17,96 28,41 40.69
266 No.ll Ridge | 47 11.13 23.3% | 51,70

13.79




Froximate Analysis

Outerop Ko, Location Sagg Zi.e Hoisture | Ash E%az;le! f;:gin
L8 735 .59 25.41 59.65
49 436 | 23,26 20,09 | 52.29
50 ‘9.53 L4 44 25.94 50.09
271 No.1ll Ridge | 51 11,21 8.71 27.25 | 52.83
52 3.68 5.83 | 24.88 59.61
53 6,82 16,75 | 21,11 55.32
54, 455 | 15.27 | 20,06 | 40,12
55 10,94 10,09 26.88 52.09
346-3477 Ho.'7 Hidge 56 9.12 17.44, 26446 46.98
57 10,27 | 18,89 23.93 | 46.91
6C 11,51 9,86 26,48 | 52,15
61 8.37 | 377 19,51 | 34.95
62 6,21 ] 58,20 17,00 | 18.59
211 No. 7 Ridge ;
63 10,72 10.2% 24,60 5446
64, 11,72 13,78 25.41 L9,
65 10.48 9.27 24,97 | 55.28
&6 1275 17,40 23,93 45.92
421 No. 3 Lidge
67 11,92 14.82 23449 49.77
68 15,95 12,25 25.90 Ly e 90
435 No.3 Ridge 69 5,10 | 7441 9.57 | 10,92
70 15041 | 1467 25,27 | 44.65
71 5.88 37,60 19.71 33.81
4058 No.9 Ridge 72 13,67 17,68 Ahe93 4372
73 4.09 7379 10,72 11,40
NN [P RN R P SN




: Proximate Analysis
Guterop No, j Location baigi.le Moisture;& Ash ;“12 %iéild i;igin
: 74, 12,17 i 15,43 | 26.37 | 46.03
75 11.68 ; 9.18 25.7¢ | 53,36
Kz 6.6 | 32.38 17,60 | 43.33
77 6,03 | 17.12 19.79 | 57.06
1934 No.7 Ridge | 78 5.76 : 39.39 13,42 36443
# % 79 7.05 | 13.81 20,97 | 58.17
§ " 50 9,06 | 19.44 21,74 | 49476
1152 Noo7 Ridge 821 8,51 g.63 22,02 60, 8
1143 No. 7 Ridge | 82 9,18 38,730 19.25 | 33,27
! | 83 11,07 | 42,38 | 1878 | 27.77
i | &4, 13,40 21.65 23.37 | 41.55
; 85 10.35 469 25.69 | 59.27
| 86 7.94 | 6,19 2413 | 6L.7

343 Ko. 7 Ridge | -

27 5.4 | Lhob 20,86 | 59.24
| oas 4a57 6496 21,38 | 67.09
a9 5,70 | 31,53 | 16,64 | 4613
503 No. 5 Ridge | 90 5049 7.51 R0.47 | €6.53
51 5.53 41,65 26,28 | 36,54
B 92 8.85 |13.26 24450 | 53.39
- Ho. 5 Ridge 93 10, 44 17.52 25,11 | 46,93
%, 6.52 L1493 17,19 | 34436
95 1065 | 15.18 24,08 | 50,09
96 12,91 | 17.09 | 24.66 | 45,34
97 10,24 | 42.71 18,87 | 28,18




: Proximate Amalysis

Outecrop No. . Location Sﬁlg?le I'Ioi:-:‘wreg Ash ‘ Volatile  Fixed
; ratter carbon
e oo 12.28 1 10,99 25.04 | 51459
99 11,72 13.43 | 23.72 51,13
100 791 | 6.56 23,48 | 62,05
101 6,39 21.75 20,45 51.41
532 No. 5 Ridge | 102 7.07 6.88 91,75 | 64430
103 749 5.45 22,15 64,91
104 8,22 5,63 23.50 62.65
105 T.75 A3.17 16,45 32.63
106 7.13 31,58 13,21 42,08
107 2,01 17.01 21,71 53.27
108 8,37 | 19.64 20,32 | 51.67
109 6.86 17.88 20,71 544 55
110 12,42 .33 23.94 55.31

527 No, 5 Ridge
111 9.57 5028 24,36 60,79
509 Ho, 5 Ridge | 112 10,55 14.7% 23.98 50,68
113 11.65 13.50 25,29 49, 56

B Seanm Ho. 11 Ridge
: 114 9,92 10.21 25,49 54,438
115 14415 10.82 29,52 45451

B Seamnm | Ho,13 Ridge
116 11,22 33,21 21.27 34430
117 1475 10,98 26.93 AT 34
No. 1, - 15 114 .72 12,84 21.36 56,08

E Seam E{ a !

1dge 119 8,60 20,28 22.94 | 48,18
120 8,52 15,828 22,32 53,28
121 12,42 19,89 24433 £3.36

|
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¢

Proximate Analysis

e

Sample ; . .
{uterop Ho. Location . P Volatile!rixed
No, Holsture Ash matter carban
B Sean No,l3 Ridge | 122 14.17 | 11.23 26.25 48435
123 14,53 B.55 26,77 5G.15
124, 13,51 12,26 26.79 AT 4
125 .40 £4,.00 18.91 27.69
126 10.45 41,08 12,49 29,98
A Sean No.13 Ridge
127 9.63 | 41,72 18,17 | 20.48
128 14,67 12,51 26,31 46,51
129 12,49 | 26,67 22,74 | 38,10
130 5.48 57.14 14.03 23.35
131 16.71 15,03 24462 49.64"
No. 14 = 15 132 11.32 20.21 22,77 4510
A Seam Ridge
133 10.69 39.10 20,07 30.14
134 13,58 19,16 2464 42,62
135 14,25 20,60 26.61 2.5
4340 136 11.01 11.54 244277 53.18
(B Seam Ko, 3 Ridge
Bot tom) 137 11,69 25,98 22,66 39.67
138 13.45 | 22.33 24,49 | 38.73
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X1l COAL RESEERVE

(See 3. Reserve Calculation Table)

In view of extensive size of legse, exploration in depth
thrugh drilling has so far been restricied to the western parts, and
data are more or less nonexistent now on these seams except for the

outercps,

As a result, it is not necessarily sppropriate to calculate
the precise tonnage of reserwve at this stage. The following calculation
whici has been mmde to give an approximste estimate is based on the

assumptions which are listed below,

1, Bases for coal reserve calcula%ions
(1) Seams included in calculation
Seams A and B are included in the calculations.
(2) The rollowing sections of Seams A and B are excluded:
(1) A strip of about 500 meters in width along the Norrissey
Creek
{i1) 4 lot of sbout 600 meters lying to the east of Ridge
Ko. 20 and extending to the horder of the lease,
(3) OCross sections
In the sections covered for the calculations, a sirike distance
of about 7,000 meters is cut into 15 crosz sections, and these
are used ag area units in the computation,
On the basis of seam conditions (mainly seam thickness),

following lenpgths are covered for the calculations.
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(4)

(5)

(6)

Seam A — Mo, 11 to ko. 15 seetions ww 2,000 meters
in strike

Seam B -— No. 1 to No, 15 sectiore -- 7,000 meters
in strike

Execluded sections

50 meters from the ouberop to dipside 1s excluded from the
calculations, Sections lower than 1,160 metors above the sea
level at which mining is expected to be executed are also
excluded,

Caleulation formilas

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

(i1) Recoverable reserve: area X recoverable seam
thickness x specific gravity

(1ii) Economically recoverable reserve: recoverable reserve
X recovery

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

Salculation bases

(1) Inclination
It is difficult to infer the real inciination due to
creepings of the outerops, but it is set temporarily
at 20 degrees provided it is to be revised when and
if future drillings are conducted,

(11) Recoverable coal thickness
There are sections in which it is disadvantageous to
mine because of partings, and some of these sections
sre excluded, taking cocal guality and yield into

socount in addition.
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(iii)

(1iv)

()

Safety factor

Ho safety i cotor has been baken into consideration at
this time. This is becouse the surveys have so faxr
revealed almost no faults that would serlously affect
mining and the secams have the minimum recoverable
thickness although there are conslderable changes in
the thickness, For the sake of safety, as stated
above, the estimate on the seam ithickness in the
deeper sections is held down to 70 percent of that of

the outerop.

Recovery (Mining) 75 %
Safety pillar 15% )
Remaining coal 5% ; 1009 -
Loss from screening 5% % 25% = 75%
Total 25% §

Yield (Cleaning)
Sean A =—w 30 percent
Seam B —— 70 percent
(4sh content of clean coal is expected to

be £.5 = 7.0 percent)
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2. Gross Reserve

. Thicknesa(m) 5
ame Sec- . Specifie | Gross
of ' : . ' Area (mR) S-S
Seam tions Total seam Coal thick— | gravity rescrve
Ithickness  ness : (/ton)
A seam 1115 |3,13-7.99 1,594 27 | 4,509,500 1.3 23,000,000
1=/ |5.97-18.43 |5.14-13.82 | 2,156,200| 1.3 30,000,000
B Seam|4 = 15[3.67(+)~7.362.42-5.14 11,675,900 1.3 54,000,000
Total : 13,832,100 1.3 84,000,000
Grand Total | 18,341,600 107,000,000
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3. Reaerve falculation Tabls
jl Miha- !Hecover- R Economically
Seam | See- bfe ' Aren (1‘.’12) !able a0 O recoverable [ fiee | Clean Coal
| tion thick-‘ ‘ reserve : Ygry ! raserve 14 regserve
ness L (M bon ) B (M/ton) (%) (¥/ton)
11-11 | 1.01 612,900 £00,000| 75 £00,000| 80
11-12 | 1.86 745,300 1,800,000| 75 1,350,000 | 80 N
Stibe
total | | 1,358,200] 2,600,000 1,950,000 | 20 1, 56G,000
Seam [ 12-13 | 2,797 1,272,000| " £,610,000| 75 3,460,000 | 50
A |13-14 | 3,10 774,600  3,120,000| 75 2,340,000 | 20
é4g15 3.39]  1,104,700| 4,870,000| 75 3,650,000 | 8C
1
total 3,151,300 12,6C0,000 5,450,000 | 80 7, 560,000
Total 45509,500| 15,200,000, 11,400,000 | 20 9,120,000
1-2 4,00 505,200{ 2,627,000 75 1,970,000 | 70
2-3 4400 633,500 3,554,000 75 2,665,000 1 70
3=l 4,400 967,500 5,031,000 75 3,773,000 | 70
Sub
[ totel | 1 2,156,200 11,212,000 8,408,000 | 70 5,885,000
4=5 3.65! 7 1,188,30C] 5,640,000 75 7,230,000 [ 70
) 2.90f 1,169,500 4,410,000 75 3,310,000 | 70
6-7 2,51 889,200 2,900,000] 75 2,180,000 | 70
7-8 2,81 673,500 2,460,000 75 1,850,000 | 70
89 3,11 715,500| 2,890,000) 75 2,170,000 | 70
9-10 2,69 1,235,400| 4,320,000 75 3,240,000 | 70
10-11 | 2,28| 1,095,600| 3,250,000, 75 2,440,000 | 70
Seam | Sub
B total 6,967,000| 25,870,000( 75 19,420,000 | 70 | 13,594,000
131-11' ) 1,84 629,400 1,510,300 75 1,130,000 | 7C
11'-12) 1,48 767,400 1,480,000 75 1,110,000 | 70
12-13 1.69| 1,293,800 2,8,0,000| 75 2,130,000 | 70
Sub
total 2,690,600] 5,830,000 4,370,000 | 70 3,059,000
13-1 | 2.1% 766,800 2,190,000 75 1,640,000 | 70
14-15 | 2.5 1,131,500; 3,770,000| 75 2,830,000 | 70
Sub
total ! 1,912,300{ 5,960,000 470,000 | 70 3,129,000
Total 113,832,100 A4£,572,000 36,668,000 70 | 25,667,000
Grand Total 18,341,600| 64,072,000 48,068,000 |75 | 34,787,000
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XITI EECOHMENDATIOGHN

(See Fig. 20 Fxplanation map of further exploration}

Exploration so far conducted have been spot by spot and not
adequate to conduct the comprehensive valuation of the leasze.

The most important point to find is the quality of ccal. Fa-
ticularly in Canada today, there is no demand for steam coal and the
fate of this coal field is depend upon whether quality is suitable for
the metallurgical purposes in Japanrese ﬁ?eel indus try. Thus the first
thing to be achieved is to prove the guality and the further exploraiion
for Seam A and B is essential for this purposes.

1, Sampling tunnels

So far, coal samples have been collected at one site respective-
ly in Scams & and B and no information on the generating of gquality of
Fernie coal as a whole has been cotained.

As a result, it 1s necessary to dig more of sampling tunnels
evenly spread over the cuteroaps and to take enough samples from those
places in order to get average quality.

In the case of Seam B of wiich ouicrops cxtend over a distance
of 8§ kilometers over a considerably steep mouniainous terrain, severe
restrictions are imposed in the selection of sampling sites. Four spots
{Ridges No. 5, Fo. 7, No. 10 and No. 20) are conceivable as the result
of work by bullderzers las®t yaar.

Regurding Seasm 4, explorations are necessary in the western
portion. Since the iniervals are wide (sbout 3 kilometers) between

Ridges No, 10 and Ko, 20, one spot each on scams A and B showld
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be choser for sampling at least. Consequently, a total of 6 spots (fotall~
ing five on Scam B and one on Seam A) have been recommended for the
purpose of studying the quality of coal from both seams,

A plan to construct a road from fne Ridge Ho, 10, to the
neighborhood of Ridges Ko, 14 and HNo, 15, is a little difficult so that
a bulldozer has to be employed for an estimated two or three wesks,
Nevertheless, these places are indispensable to get the data in judging
the ovarall gqualitfy.

2. Drilling

After the above szmple collection plan is actually executed,
more facte about the coal quality will be found. Bui the variance in
coal quality toward the dip side of coal seam and data to back up the
calculation on coal reserve will have to be found, This makes it necessary
to drill in depth.

There is a need to choose appropriate spots to sink § drills,
of which five are to explore the cozl seam conditions at the level
of 1,160 mcters aboeve the sea and the rest is o 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 carried out on the sampling tunnels and the drill-
ing spots. A survey will also hcve o be made to learn how the Seam B
outerops (already confirmed) run and a survey on tle platean north of

the ridges which was left out of the current explorations,
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The implementation of the various probes is expected to reveal
a general outline of Seams A4 and B ir the coal field,

In addition, it iz importent to learn if the Seams K-1 and XK-5
change in thickness and coal quality 2s they run toward the east (Seanm
K=l has been confirmed to have enough thickness for mining} and also

to comduct probes into the other seans,
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