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Introduction

. We carried the field survey on MHerritt Lease, BC, Canada, in
July 1909, and hod obtained the conclusion in outline in our previous
report (Awmst 20, 1969; Coal Survey Report on Mexrritt Lease,Bc, Cansda).
But we rmat survey moreover to put forward the plan of coal mine develop-
ment,

. Therefore, in previous report we Tecommended to do 3 dxillings
in Yo. 2, No. 3 and No. §, Lately the drillings were completed and
the core samples were senit to Japan.

In this report, we will look again at the coal reserve and quality

- in Herriti Lease from the result of 3 drillings, and devise the deve—

loping plan of ihis mining area, and attempt the trial ealoulation on
the production coste.

Logging Data of Nos 24 Nos 3 and No. 4 Drill

At the 3 specified positions which had been appointed by us in -

our previous report, the 3 drillings have been done aa followa, and
shown in Fig. 1.

Wo. 2 Drill
Dip 900
Lat. 7300
Dep. 9100
Elev. 2160 ft
2£ 6 128.0 - 135.0 £t 24
#5 599.5 - 405.0 £t
i1 543.5 - 976.0 £t
Final depth  592,0 £t
No. 3 Drill
Dip 90°
Lat. 5200
bepe 9700 _ :]
Elev. 2215 £t i
# 6 199.0 -~ 203.5 It !
# 0 . 335.0 - 352,0 £t 3k
no name 389.0 -~ 393,0 £t 5P
# 4 490,0 - 500.0 f¢
no name 671.0 ~ 680.0 f%
Final derth 691,0 1%

To. 4 Drill ' _ | ;
Dip 90° ;
Lat. 6600
Dep. 11300
Elev. 2025 f'¢




N 165.6 - 155.0 0%
10 nane 104.0 - 194.5% Tt
! _ . 8 : 8.5 - 204.0 T .
i NO AGNe 3%0.0 - %43.0 £t -
; b i 4 462.0 - £71.0 Tt
P : no nume 550.0 = 556,0 £t
Finnl depth 564. O 1t

i ' 3. Plomdng srea in This Heport

' ! In the ;weviocus repert we divided the planning area into twe areas of :
ronociinal low dipped A aren and synclinid steep éipped B area. We concluded

that 1t would e difficult to work he coal uine in B nrea for its complicated |
geclosical straciurc, :

Consequently we will toke A area for eveluation alone in this report.

4. Coal Seuns

The coal seans confimued by thece 3 drills, jjo. 2, lic. 3 and No. 4 have
. been correlated vith each other as tile following table according to the geolo-
‘ sieol struectiure, diostance and rock character of the interval beds of coal
seaus, and thickness of coal seaus, etc.

llame  [|fdddlas- fo. 1 Drill i11 17 1 ! 1 i
of DOTYD 110 L0 e r Qe 2 Dn . 130 o 5 .I.)I‘ill 1‘;0- 4 DI‘lll !
‘ o7 The [T T GRS TG0 | v _ .
Q Coal Seariin fe'et [in £t.in it :E;mo et GoTh Fatio | IetTh Gnth  RatioiletTh GrTh Rebio |
#8 8.0 S| 7.2 74T 935 | 16,1 17.7 91.0! 5.7 6.0 95.0 |
# 4 28.0 |4.07 5.67 Tl.8 6.7 9.6 69.9! 6.5 8,9 73.0 ;
1
| #9 5.0 13.20 450 T2.5 1 5.6 7.5 T4.7 |21.4 28.2 ?5.8
| #1 | 30.0 [5.05 6.25 94.4 {19.6 22.4 §8.4 '
¥rom the chove mentioned table we have egtinated the thickness of each coal sean,
as follows: T
i et
; llame of - Averase Gross Thicknesas R&@io Average Gwese Thickness _
i Coel in feet (meter) ¢ in feet (meter) ;
: e 10.5  (3.21) 92 9.67 (2.95)
i El
| it 4 9.25 (2.82) 72 6.65 (2.03)
l : #5 17,8 (5.43) (I 13,00 (3.97)
) 4 #1 22.4 (6,83) 9% 20.80 (6.35)
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6.

Collecting of Coal Samples

Under consideration of mining condition we collected the cosl zamples
from the cores of Ho. 2 Nos. 3 and No. 4 drill by the methed shown in Fig. 2 ~
Tige 4 and sampling data are shown aa follows:

Nou 2 Driil
Sample No. Seam No. ~  CGrosa Th.(ft) Net Th. (ft)  Ratio %
2-41 - #8 - 3.91 3.41 87.3
2. B #5 5.4 5.57 97.0
2-C # 1 Uppoxr8 10.99 10.74 97.8
2-D . #1 Mniddle 6,01 4.09 68.1
2-E ° #1 Lower 6,09 5.58 91.6
"Fo. 3 Drill
Semple No. Seam No. Grogs Th. (ft) Net Th. (ft).' Ratio %
) 3- A #8 18.31 16.66 90.9
3-8 | no name 5474 517 : 89.9
3= #4 993 6.89 69.1
3-D 45 17.18 14.08 8L
No. 4 Drill
Sample No.  Seam Nos Gross Th (ft.) Net Th. (ft)  Ratio %
4= A i8 ' 6.24 5.91;_' 94.6
4- 3B # 4 | 9.28 6.70 72.3
Qality

On all samples the float sink test (Fig., 5 - Fig. 15), proximate
analysis (Table 1), coke button index test %Table 1) and fluidity test
(Fig. 16 - Fig. 26) have been conducted, However, the pamples used for
analysis, C¢ B, T and fluidity test, were sikimmed as the floats by 1.4
‘apecific gravity liguid mexed CCl, in benzine. '

For reference 2 samples, 3B and 3D, have beén treated through the
migroccopic analysis of ccal petrography (Table 2)ﬁ
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9.

guantity of production

" Mineable reserves in 1000 7 1,118
Senle of annual production in 1000 T 250
Working days ‘ . 230 day
Numbers of shifts 2 shift/day |
3rd Shift is prepared for mining
machinery maintenance ox other w rks.
Ahniual Production ' clean ocoal 350,000 T
Daily Production in clean coal 1,520 T{day
Daily Production in raw coal 2,260 T/day
Recovery ratic for '
- waghing 66. 7 j
Notes _ Jl
Annual gpeed in level down A
depth 2100 - 1000 = 1100 = 335 M |
mineable reserves per 1.0 M depth : 2G00°T
anmial specd in level down 35(,000 + 20,000 = 17 M/}ear
depth between upper gangway and lower gangway 200 (60 M)
lifc of ;ansuay 60O M+ 1?'PV}ear = 3,9 Years
Cpening of the mine

4

& cording to the. data obtained by the drillings, we established
geologieal structure in the field, The structures we found are syncline,
anticline and monocline. " Ag both wings of syneclinal structure belong to
steep dipped seam, we were obliged to determine only the nart of mono-
clinal strueture as the basis for calculating mineable coal reserves.

# 4 and # 1 coal geams ¢~ not be located from surface to 1800 Level,
therefore, ve should consider the working of mining plan as followst

(1) upto 1800 Level # By, # 5 to be worked
(2) below 1800 Level #8, #4, #5, #1 to be warked

It i3 neceossary to conatruct 2 inclined shafts, one dinclined shaft at
# 5 being used as intake and mainbelt conveyor way, the other at # 8
a3 outtnke way. ' )

Bach conl geam ghould be jointed by crosscut. The ventilation.at # 1
sewn should be prepared by air crossing (Air Bridge) on the cutitake
crosscut near-by F 5 gecan.

The ckeleton is genorally shown as follows.
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s} Longth of maln gangway

1) Inolined shaft
Inolined shaft for intgke 1400 M
" n for outtake 1350 M
2) Crosncut
2100 Level 230 M #8 #5
20001 280 #8 #95
18001 650 # #5 # 4 #8
16001 600 do '
14007 670. do
12001 570 do
10004 450 #12 #5 #4
Total 3,530 M
Notet 1. Crosacut should be construoted in the middle of the

2s

atrike length, -

Intake and Outtmke coroascut ia kept ordinary depth of
200" {about 60 M)

b) Sequence of working

1) wupto  1800¢ #8 #95 coal sean .
2) Ybelow 1800!¢ #8 #4 #5 #1 coal seam

c) Mining opecification of room and pillar method.

Block elze | T40M x 40 M (centre to ocentre)

Width Gungway 6.0 M

Interval support 1.9 K

Kinds of Support Roof protect by roof belis 21 8 M x 4 Fos)
Side protect by timber prop (3.0 - 4.0 M x 2 Nos)

1)

j— , 1._

U T



i0. Hining Method

C . a) Room and Pillar, one step mining by ¢ ontinucus miner

b} Mining standard is as follows.

-—

ot out LERE 21007

Wr -Entry

I o sub-Level
h §

} Entry

/778"

Main Sub-Level

loteste

pDamdeor Sub-Leyel

_!*f / fﬂ,

In this fipure, mining method is
shown ag exampie

at 2000 - 2100%,

| Alter cuttake and intake tunnels are constructed, 2 cregs headings

are held nbout 11¢ in appsarance ¢ip, these oross headings are located
in 46° apainat the direction of true dip.

1. Continuous miner

Kind: of machine
Hominal cutting efficiency
Planning efficiency

i : Max cutting height

- 12...

Joy &8CM - 2A Roto Rippor
8 - 10 t/min (in raw coal)
7 t/min

3.1 M



b)

Production per meter (in Raw Coal)

. : 14 aver ition
Hame of coal seam height width advance specgfgc gravity gg%érlo

# 4 2.8 x 6,0 x 1.0 x 1.43 x 0.9 = 2.6 1%
#8 #95 #1 3.1 x 6.0 x 1.0 x 1.4 x 0.9 = 24.0%
Doth # 5 and # 4 cocl seams are also minod by one step mining.
Required Cutting time per support

# 4 21.6 t/m x 1.5 M = 32.4 t (in Raw Coal) -
## By #5, # 1 24.0 x 1.5 a 36,0t ( do )

Totest Ag this coal measure is of tertiary age.

We presume to be s little difficulty on the roof
controlling in practical mining.

Cutting time
# 4 , 2.4 % + 1 t/min_ CR: min/per'support
# 8, # 9 F1 56-0 t + 7 t/min = 5.7

Expensed timejon roof belting and supporting

Irilling opeed presumed 2 min/M

Irilling time per hols 2min/M x 1.8 M= 3.6 min

Toke-out ) 0.5 min

Preparing A 1.0 min

Roof bolting ) 3.0 min

Total ' 8.1 min/l roof
: boit

As 2-roof bolter 1s used, _
expenses time per support is as followat

8,1 min X 4 nos + 2 bolters = 1642 min/l suppoxrt.

Besides, when the roof-bolter is working,

2 tinber props must be sct.

Total éxpenscd time per one support
# 4 4.7 min + 16,2 min + 1 min (extra) = 21.9 min
# 8y # 5 #1 5.2 + 16,2 + 1 (do ) = 22.4

12, Efficiency of production on 1 unit continuous miner per shift

“_‘1“:',{”".‘--...,

a) Actusl working time 360 min
Working time on labour regulation 480 min
Going and coming in the mine 60 min
Lunch & rest 60 min
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14.

b) Efficiecy of production

i 4
7;1{}!#5!#1

clean clean
raw coal/shift coal/shift coal/ehift

32.4 t x (360 + 21.9) = 533 t/shift 360 t/chift 720
36t x (360 + 22.4) = 580 390 t/shift 760

Required number:s of continuous miner

1. One continuous miner must be operated at epch coal seam and total T
2 contihuous miners must be worked. One continuous miner must have
2 shuttle cara. In this way, it will be more cost saving than employ-
ing other combinations.

2. On thio bagsis
coal, so thai

¢ne continuous miner can produce 720 ~ 780 t/dny clean
it is possible to produce 1520 t/dey ly 2 unit miera.

Efficiency and nmumbers of Shuttle car

Type

a} HNominal

" 1) Flanning

Joy 10sch
Capacity 295 147 « 10,4 1
Tram speed 3.9 = 4.9 miles/hour = 6.4 - 7.8 K¥/h

= 100 - 130 m/min

bischarpge time 45 seo

Averape tram speed 80 H/ﬁin

Digcharpe time 1.5 min/trip )
Loading time 1.5 min/trip.

Capneity 9 t/trip

Ranyre of operation

by Shuttle car 200 M

Time per frip

(200 1 x 2 + 80 M/min) + 1.5 min + 1.5 min
4+ 2 min (walting time etc.) = 10 winftrip

Required numbers of trip per ome support (per 1.5 M)

i 32.4% 9 ¢ % 3.6 trips
# 8y 5, #1 3 t+ 9 t = 4 trips
Required transporting time per one support (1.5 M)
it 4 10 min x 3.0 trip = 36 min 36+21.9=1,7 los

“# 8, #5 #1 10 4.0 = 40 40+22.4=1.8 Nos
Required numbers of shuttle cars '

hocording tothe above mentioned caloulation, it is
necessary to use 2 shuttle cars per continuous miner.
In order to work in 2 cosl sgeams,

2Fos x 2 = 4 lios

- 14 -
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Required numbers of main underground machinery

ten .
Fachinery Specification for use i‘czi:oggmnon fofﬂgise)m Total
Continuous miner Joy BCM-2A Mini 2 2

Drifting
Shuttle car Joy 108C6 . do 4 4
Roof "boltierd do 4 4
Ratio feedér do 2 1l 3
Diesél shuttle car do 2 2
Loader | _ Eil%gsiéné;ugor ' 1 1
Punp  (main) i&ih’“z{“p‘i"miwm Drenage 2 . E
Pump  (local) 0.5 ma/min do 2 1 3
Porieble cormpres.cx _ Dilling | 2 i 3
Belt (baveyor (main) 75C m/m i:gi:g&t 700 M 700
(branch) n Coal. getting [2400 M 2400 M
Local fan 5.5 KW oo ation| 2 1 3

Hotess Main ventilator and winders are written  in other table.

Life of mine

The mincable reserves are olassified due to the distribution of coal seams

a9 follows:

Nome of kineable reserves Ratio of M.R.
level coal seam (1000 t) A
0. 8 596 8.4
Above 18001 No. 5 540 7.6
Total 1,136 16.0
Ho. B 1,011 I4.2
0. 4 1,619 22.6
Below 1800% | o. 5 1,580 $ 22,2
Ko. 1 1,782 25,0
fotal 9,982 84,0
Grand total 7,118 100 [
life of minpe Above 18000 1,136 + 350 = 3.3 years
Below 18Q01 5,982 + 350 = 17
Total 20.3 = 20 years
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Members of undemground men (including Foreman, etc.)

& Seam No.A Seam No.B Common Total

member v

underground li2 i3totall 1 12 | 3Ratd| ) 3 total total

Shot ligher 1 2 1 2 4

Drivery helper fox

Contlnuous miner '2 2 41242 4 414 IB

Driver, helper for

Shuttle car 4.4 814 |4 8 818 16

Roof bolter 313 61313 6 61l6 12

Watchman fox

belt conveyor 1 1 i 12 21212 4

Mechanician 1 1 1 1 11 2

Electrician 1l 1(1 1 111 2

Others 3¢ 5132 5( 4 41 811044 18
| Foreman 1 1l 1 l

Chief F reman 1 il 1 1l

Total 15113 28 114 14 3 1 41 160 401 B( 4] 72

Fotest Others are meaning of driver, helper of diesel sbnttle cars,

ventilator men, carpenter, piping men, etoc.
Efficiency per underground men

Rav Coal 2,280 + T2 & 31.6 t/head/day
Clean Coal 1,520 + 72 = 21.4 t/head/day

Efficiency per total member in thias mine.

underground surface
men men

Raw Coal 2,280+ ( T2+ 42 ) = 20 t/head/day
Clean Coal 1,520 = ( 72  + 42 ) = 13.4 t/hend/day

(inoluding euperinhtendent)

Extension of belt conveyor, eéhifting of ratio feedor and und arground
gub-station are worked in overtime work after normal work finished.

._.16...
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19, Mechanical Equipment

Items Lescription Specification
u - | Haulage Belt Conveyor Branch Belt Conveyor. Width: 750mm
(Underground) Speed: 90m/min, Total Lengthi 2400m
Capacity: 1751:/11
Main Belt Conveyor (Crosscut)
Widith: T50mm, Speed: 120m/m1n
Total Length: 30Cm, Q:200%t/h
lain Belt Conveyor (Inclination)
Width: 750mm, Speed: l20m/min
Capacity: 200t/h
Winder. 150K Slope with Inclination: 16°, Length: 1400m
Winding Speed: l20m m:.n, ?.lll 4800Kg
Rope dia: 24mm, Room: 66n
Winder 37KW vinding Speed: 90m/min, Pull: 2600Kg
Rope dia: 1l6mm
Belt Conveyor: iiain Belt Conveyor, Width: 750mn
(surface) Speeds 120m/min, Capacity: 200t/n
Drainage Main Pump 1. 5m3/min X 400zH x 3 Turbin Pumps
(1508W x 3) with Automatic Control Equipment
(Spare 1)
O Drain Pipe 8 in Dia,Pipe lines: underground 1700
surface 3001:1
Loocal Pump 0.5m3/m3.n X 20mH x 3 Suction Pump
(3.7K4 x 3) (Spare 1)

Ventilation Main Fan 4000m3/min' x 150mm_Aq X 150KW Axial Flow
Fan, Fan Room: 66m® with fire resistant
construction '

Underground Local 200° /min x 80mn Aq x dia 630nnn

Fan (5.55W x 3) Propeller Fan

thers Telephone Equipment |30 lines

Mechanicel and Ele- | Lathe, Milling Machine, Electric Welder

ctrical Workshop Driliing Machine, Travelling Crane and Room

Safetly Lump RoomH Safety Lamp: 100 set

Office and Materials|Office: 100m2 with accoxmnodat:.on of 30 persons|

Store house interials Store house: 100me

Roiler Room 2500%z/i x 5Kg/cm? Package Doiler, 10::13/11 .
Water Softer, Steam Header, Steam Pipeliness
6 in Dia x 500m, 4 in Dia x 500n
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Installed Capacity

Items it Capacity | Number |ThtalCopecity |Remarka
Face Continucus Joy 263KW {350HP) 2 526KW
- miner 8CM-2A
Shuttle car Joy T1EW (95HP) 4 284
10SC-6 -
Roof bolter 60KW (B8OHP) 4 240
Ratio Feeder 3TKW (S0HP) | 2 + 1 14 1 - spare
Loadexr 93kw (124HP){ 1 93
Portable compressor 80Kkw (106EP)| 2 + 1 160 1 - gpare
lighting, Eto. 10KW 2 20
Branch belt conveyor 15KW . 10 150
Local fan 5« SKW 2 +1 11 l « spare
Total 1,558EW
Under- Main belt conveyor 15KW 5 15
und .
exclude Main Pump 150KwW 2 +1 200 1 ~ gpare
face) local Pump 3, TRW 24+1 T4 1 - spare
Small winder 7KW 1 3
Lighting, eto. 10KW 2 20
Total . 440EW
| Pitmouth | Belt conveyor(Incline)|300KwW 1 300
Main ventilation fan [150KW 1 150
Main winder (Incline) |150KW 1 150
Lighting, eta. 20KW 3 60
Total | 660KW
Surface Coal preparation 1,800
Stean boiler 50
Water supply 50
Office, Workshop,etc. 100
Total 2,000EW
| Grand Total 4,658 - 4,TO0KW
- Iq'—
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Planning of Washery

1.

2.

Basic data

(1) Average Quality of Clean Coal

The average quality of float at speoifio gravity l.4 for 11 samples

Proximate analysis

Inherent moisture
Ash

Volatile mattex
Fixed Carbon

Calorific Value
Calorific Value (aqdcfo)

Fuel ratio
- C. Bl ,I
Total sulphur -
Fox. fluidity
Max., Temp. of fluldity

(2) Quality of Raw Coal

Specific gravity

Float recovery at specifio
gravity 1.4

Grain size distribution

{(3) " Production

Annual producdtion of clean coal

Theoretical recovery

Efficlency of coal washing

Actual recovery

Annual production of raw coal

(4) Capacity of Washery

Days operated
Shifta operated

Daily produotion of raw coal
olean coal

(5) washability Curve

-
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1,33 - 1.59
8l.7 %

undecided
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&

' 70 /0
95 %
66,5 %

megn

2.94 %
Te54 "
37.3 ®
52.2 "

7,350 Kecal/Kg

8,200 ™

1.4
3.2
0.66

430°¢

1.43
65.3 %

350,000 ton/year

527,000 ton/year

230 day/year
2 shift/day

mean 2,280 T/D
n 1,500 T/D

This plan is based on the Washability Curve 3 - D.
Summary

(1) Grain size distribution of raw coal

The grain size distribution of raw coal is supposed as follows:

+ 65 m/m  10%

30 - 10 o/m  35%

10 - 6 m/m 10%

65 - n
5 52 ://m 15%

30%
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(2} Recovery of clean coal

(3)

(4)

(5)

Ash content of washed coal 8.6%
Theoxratical recovery 7G4
Actual recovery 66.5%

Middling coal

By the ezployment of rewashing machine, the production of middlﬂ'&;?i
coal is possible. However, in cur imagination there is no demand

{or middling coal. The rewashing machine is not included in this
planning.

Product

As the average quality of raw coal corresponds nearly tosample 3 - D,
Vie used the washability cuxve of sample 3 - D.

Products:

Ash % Wie % | Cap. T/H |Product T/Y Size m/m
Cliean Cozﬂ- 8&6 6605 119.6 . 350’000 -50
Refuse 51 5345 60.4 177,000 —_
Total 22.8 160 160 527,000 —
Drying

.

The clean coal is dried for the prevention of freezing in the winters

the grain size of dried coal is minus Gm/m.- the coal of size 6 - SOm/m,;‘{-'

without drying,are blended into the coal of size <ém/m at the clean
coal bin. :

1 -

" (a) Quantity of dry coal ~ -

T/H onth
350,000 ton/:,rear X 124 m7 ngnmm-——ﬁ-a% = 43,800 tpn/year

(b) Drying condition

Moisture before drying 15
" after " 4%
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23. Suwnmary of Iavestwent and Jeprecistion Cost

ltens T Jescription ébiwnber ; °rice I{g‘j‘lg Yf,g;lk‘jj%m_:_ggittm;
i Co&getting } ; E us$g yrs.. r0035$ us$
Coutinuous siner | Joy ECH-24 2 333,400 5 85,70
édhuttle car 1| Joy 105Ch L 222,400 5 57,1sof
.Foof Lolter ; i 2,400 5 620
‘Ratio feeder ' b3 50,000 1 5 12,850
Diesel shuttle car t L2 111,20 5 28,590
' Loader t 1 83,300 5 . 21,420
' Punp (maing t ilin {:iglﬁ: £ 3 | 83,300 5 21,420§
. » " (local) EU.Sm fuia, 3.7 K% 3 6,900 5 1,770?
f:Part_aEle compressor l | 3 16,800 T :. 3,340

\Belt conveyor(maiu} fIncl.ine LUOM, widihr : : _ .
P 7500w, cresscut 30Ut TUUM 194,600 8 35,160 .
() Fidh: T50a/m : : :

o e 134,400 0 2 76,400
°  (branchj ! " 24004 2 ; ’ ,
| . ' i : ! 532, 8&).‘ 8 . 96,260 .
| : : . R
'Loeal fan 5,540 3 2800 5 720 |
Air cuct ' 30 D 3000M 18,30u 0 2 10,400
Total } - 11,792,600 451,840 - 1.291 |
1 | | ?
pechanical & Blie- ;
trizal part :
Water supply ‘Vater o1 wine operu-. ; , _ |
| | tion 3 tonfuin 1 5 11,100 | 20 . 1,220 |
P ‘Water for driaking 1 25,000 - 20 2,740 |
o j | o |
Stean toiler "% ton/hr 1 111,100 20 12,170
Main ventilator L 150 KW 1 41,700 . 10 6,500 |
; . o _ A : ;
| 5 T 61,000 7 12,140 |
_4 ;
" ~ 23—
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: T H
Itens Yescription humber! Price ‘ I:iﬁg [ !;I‘;Igil?r]ﬁentggiti on
Substation 3,500 KVA 1 66,700 % 20 7,310 :
. - ! !
\aorgrousd L 55,600 10 8,660
substation i | 22,6091 ’
 Surface power , ‘ ,
distribution ; 1 33,300 i 20 3,650 !
y J ' ;
‘| Underground power | 63,90*.:‘! 10 9,96V
cable ; ! ,-_ i
: , i | ‘ :’
- Telephone eguipment { 30 circuits | 13,‘9005 10 i 2,170
 Safety utne lump | 100 | 65000 10 | 1,080 l
i : H ’ ]
] _ | i i i
Sprinkling pipe line 13", 30004 ! I 22,200¢ 10 i 3,460
| = ! ! . |
Hechanical & nlectri- L1 113,100 15 | 13,780 f
cal worgshop : : g :
Total .; ! 623,600 ! 84,840 | 0.242
] : . I - ‘
Coal preparction |
| - | | ';'
Washery . Washery, reluse dump 1,061,100 - 10 « 165,340
| i :
F = conveyou : From pit mount to 4 3004 83 100 15 | 10,330
. | washery, width:75umm | T l d _
_ i ; | !
Railway-yard | F 1000M 55,600 15 6,920
: . X t \ 5
Coal drying equijp- ! 5 277,800 15 | 34,460 !
. ment : 5 |
. . ! i
.: ! ! i
Total 1,477,600 ; 217,030 § G.620 !
1 i : -It
Civil engineering o i :f
atructure r i .
- i : ;
| Hoad way KM 50,000 15 6,200 |
E - : F I |
i Structure Oi‘rice,_.gara%;e, store- | 166,700 15 20,680 | |
I , hiouse, magazine ! : [
v i ;
| . 7. ]
| Surfuce hauluge D 1-diesel locomotive | 22,200, 15 2,750 i
-' " Trucs 2 KM ! ' | !
. | a | ; ;»
Total | Z33,900 25,630 © ©.085 !
| | S
' : i i'
U ﬁ - i




s '
. ' o . . Life | Annual Cost i
itens . oY vihioin : g ' > . : .
. vescIipuial Bumber| Frice .50 repayment | per iton
b . ; .
Wihers ; ; ‘ .
Jesign and survey : ' 555,600 20 60,870 :
Total ‘ ! 555,600 - 60,870 ;;
? 1
. : | *.
vriliing ! ! f
! i ! ! H
: : - v e T Jength; P . i :
| laclined shaits ‘ 139 Use/M , N 7%\ 382,450 20 | L1, 900, -
! {intake and ouvitaxe; ! <y 750U '
| 1 !
uross cut - 185 . 3,5308 525,980 5| 150,600
i i : :
i f ', P :
Total L 908,230 192,500 0.550
i ; | ?
. - ! J: 5 -
Grand Total !  5,656,730] P 1,036,740 2.902
. : i ] ,
' .- 5
i
L
[
2
~ B H
v iv

_-/'-4
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Summary of Running costs

Annual production = 350,000 ton

Costs Remarke
Coal getting
' Us$/ton
Wares 1,32
Material 0.85 .
Nepreciation 1.29 Interests 9 per cent
Drifting 0.55
Total 4.01
Surface
Wages 0.50 28 persons
Material 0.10 _
Depreciation 0.50 Interests 9 per cent
Repair expenses 0.09
_Fuel 0.06 Steam boiler
Total 1.25 g
Coal preparation
Woges 0.23 14 persons
Material 0,12 '
Other expenges 0,06 -
Depreciation 0.62 Interest: 9 per cent
Fuel 0.06 Coal drying in winter eeason
Total - 1.09
} Power 0.57
Total 0.57
Grand Total 6.92
..._._26...
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|25, Labour costs
|

- - S

Expensges
Ttema " Wages [fumber Uss/Y Remarka
Undexrground US3 .
A
.-Poal getting-1st shift . 23.32 24 128,726 230 daye/year
2nd shift 23,83 20 109,618 u
Mechanician 1lst shift 23.69 2 10,896 "
2nd shift 24.20 2 11,132 "
Others 1lst shift 23.32 10 53,636 "
2nd shift 23,83 4 21,924 "
3rd ghift 24.13% 4 22,200 "
Overtime pay 24.13 (6) 33,299 "
Shot lighter 9,170/year 4 36,680
Foreman 13,750/ year 1 13,750
Chiefl foreman 18,330/year | 1 18,330
Total 12 460,192
Surface
Winding man 5,270/ysar "2 10,540
Main conv. operator " 2 10,540
() " - vatchman " 2 10,540
¥Main Fan watchman " 0 - .. 0 Tele-control
Fitler " 6 31,620
Electrician " 3 15,810
Lamp man8 " 1 - 5,270
Stoker " 1 5,270
Substation " 2 10,540
Coal Dresser " 13 68,510
Mine burveyor " 2 10,540
Clerk, Mining " 1 5,270
Store keeper " 1 5,270
Accountant, General " 1 5,270
Affaixs
Others " 1 5,270
Foreman, Mechanie 11,000/year 1 11,000
- Ge 1
T g " 1| e
" Coal dreasing " 1 11,000
rintendent 22,920 1 22,920
Total 42 256,180
Grand Total 114 fib, 5/
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Expenses of materials (underground)

Tonnage production per support iR digging

-

No. of sean Naw Cecal Clean Coal |
# 4 32.4 ¢ 21.6 ¢
#8, #5 #1 36 24

8) FExpenaes of malerials fper support

Roof bolt 6! x 1 1.44 Uss

Steel wedge - 0.183

Plate washer 4" x 4" 0.245
Total

Expenses per tonnage of (Clean Coal

#4 7.47 USS
#8, #5 #1 ' 7.47
b) Tawber
3.0M x 0.15 M% 1 Nos
4.0 x 0,15 M$ 1 Noa
Expenses per tonnage of Clean Coal
# 4 | (0.92 + 1.53) US

# 8, # 5' # 1 (0.92 + 1.53)
¢) Wodden board
d) Canvas for wall brattice, sir brattice, etc.

e) Pipes, hose

f) Spare parts for continuous miner, shuttle cars .

€) ERits

h) Diesel oil, lubricant, other ails

Expenses of materials per each coal seam are as fo

Xx 4 += 5.76 US$
x 4 = 0.73
x 4 = 0,98

1.47

+ 21,6t = 0.35 US$/t
+24t = 0,31
0.92 Us$
1.53
§ +21.6 t = 0,11 USE/t
+24 5t = 0.10
0,05 Usg/t
' 0.05 Us$/t
0.05 US$/t
0.12 U3/t

0.06 Uss/t

0.04 US$/t

1lows:

¢ (ete.) = 0.89 US$
= 0.83

.83 x 3 = 0,85 US$/t

# 4 0.63 8 + 0,06
#8, #5, #1 . 0,78 + 0,05
Averege 0.9 x1 + 0

4

R e
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Calculation of annual power consumption and power cost

Itens Description Remarks
Installed capacity 4,700 KW
Demand féctor 70 %
Power {ector 8%%
Diversily factor 110 %
Capacity of Substation 3,500 KVA
Load fector 50 ¢4 .
Annual Power Consumption 4,700 x 0.7 x 24 x 365 x 0.5

= 14,410,200 KWH

Unit Price of Power 0,0139 us$/KwH Supposition

Annual Power Charge

Kwh/ton

Power Cost

14,410,200 x 0,0139
= 200,302 USE/y

14,410,200/350,000 « 41.2 KwH/ton

200,302/350,000 = 0.572 USEAm

LS

—
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The problematical points in this report

a) From the data available, coa] seams can not be correlated with each

other to our satisfaction,

I1f accourate correlation couvld

be mede, we

will be posasible fo confirm number of mineable coal seams, the depree
of cxpansion or reduction of coal thickness, and the more detailed

geological abructure.

1f details aboul coal seams sre obtained, we will expect the suitsable
gelection and improvement of wining method, the possibility of selective
mining, the atability of quality and he increasing of coal reserve,

The herdness of coal and rock, and t he condition of roof and floor of
coal aeam are not clear. By means of confirmation of the, awe will be

able to elevate th2 mining efficiemcy. .

' ovided that the mining method is improved and the mining efficlency
is clevated, we will be able to increase the coal production and
improve the mining recovery by the same equipwent and the édsme nuamber

of men.

s e
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f)

8)

h)

i)
3)

If the selective mining is possible, we will he able to improve
the recovery for coal washing.

The survey of the glacial moraine is not suffid¢ient. The gush
water {rom the moraine and the tertiary coal measure will have

. the jmportant effects upon the method of inclined ehaft opening

and the pumping equipment. Therefore, we must survey on the quantity
of gush water,

The coal sampled from No.4 Drill have good quality, compared with
thoae from other drills, in coking and fluvid properties. Con-
sequently, we will be possible to grasp the reserve of good
quality coal by surveying in adjacent area.

The grain size distribution of raw coal is not clear. If it becowmes

clear, we will be possible to deeign the moet suitable washing plant,

The treatment of slime coal and the use of middling coal are not clear.

Labour circumstances in Merrit area are not clear.

The expense of inland freight, production taxes, insurances, royalty,

the expense of general wanagement, and the profit margin are not summed
up in this production cost.

— 30w..
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Fig. 31
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FIG.2 COLUMNAR SECTION OF COAL SAMPLED FROM:NO.2 DRILLING CORE SCALE 1 INCH
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FIG. 3 COLUMNAR SECTION OF COAL SAMPLED

FROM NO.3 DRILLING CORE
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FIG. 4 COLUMNAR SECTION OF COAL SAMPLED FROM NO.4 DRILLING CORE
| | SCALE  {INCH = {FEET
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TABLE |
CHEMCAL ANALYSIS OF MERRITT COAL
SAMPLED FROM NO.2.NO.3 AND NO4 DRILLING

1

PROXIMATE ANALYSIS

NO. of SAMPLE CAL. |DAFCAL| FUEL . TSJS;_ FLUIDITY

COALSEAM|  No. M%:,S o VQ»/IJT' CAof,B' e kg kg |RATIO o % rrj1 LAufb. Thfz‘:;;"’c
g* |2~a |40 |73 376|511 | 7170 809|136 |1z | 064 | 21 | a7
5 2~8 | 36 | 79 |381]| 5047220 8160132 3 058 | 25 425
|# 2~¢C | 29 {83 |377| 511|720 | 8190|136 | 3% | o057 5.4 430
| # 2~D | 28 |86 |384]| 5502|7260 8200131 |3/2 | 069 | 6. I 425
¥ 5 E 29 | 7.3 |37.3| 525 | 7.370 | B.210]| 1.41 3 0.83 7.0 430
8% | 3~A |33 |75 |381| 501|728 |8170/134]|2% | 049 | 256 430
g¥ 3.8 | 32 |61 |385]| 8522|7430 | 8190|136 | 2 0.78 2 7 428
4* 3~C |28 |64 /395 513| 75008 150|1.30 | 3 0.71| 8.0 429
5% 3~0 | 25 | 77|365| 5337430 | 8270|146 |2, | 069 97 432
g* 4~A | 23 | 690349 55976008370 160 @ 3 061 | 68.0 440
a* 4~8 | 20| 90342 548 7270 | 8 170/ 1.60 | 7'/, | 064 | 478 442

All samples were prepared for the floats wunder 1.4 specific grauity.

o ‘ﬁﬁt‘

Tt A O

-
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Table 2 Pelropraphic Analysis

o Samplg 3~ B

Reaciive
Vo Vg Vg E R
5.6 68.9 9.0 %69 0.4
P
Inerts
2/3sF K F Y
0.3 1.1 0.4 - 3,0
Compogition Biance Index = 0.14
trength Index = 2.6
Stability factor a (- 10

0 Sample 3 - D
neactive
)} 4 V5 VG V7 Va

400 . 8.1 24.1 3601 440

ck
2

Iner

2/35F M

*zf
-
oi -+
Led
a

- lol lol 500

Compogition Dlance Index =
Strength Index
Stability factor

8 i
O NO
-
M

1/3sF

0.1

Total

,

4.65

=
=]

15-7 2-8

Total

54 2%

Total

95.2%

1/3SF  Total

- 94.+8%




7. Coal Regervea

Calculation of the coal reserves has been done based on the following
w aspumption. :

a) Caloulation is done only on the monoclinal low dipped area, named
A aren, in our previous report.

b) The coal seams under calculation are 4 seams, # 8, # 4, # 5 and # 1.
¢} The averape thickness of coal seams are shown as followss

Name of coal aeam Groes Th. in meter Net Th. in meter

# 8 %.21 2.95

# 4 2.82 2.03 .
# 5 543 3.95 '
# 1 6.83 6436

From the roof condition of coal seam, we considered it would be
difficult to work by the multiple step method of continuous miner,
86 we limited the cutting height of each coal seam under 3.10 m (122").

Consequently, we adopt the following thickness 6;[‘ each coal seam
ugsed on the reserve calculation.

Name of seam Thickneas used on

W . calculation in meter
48 ) 3,10
i 4 2.80
#5 3,10
#1 3.10 ‘ | ro

d) Specifio Gravity

A9 the result of e {loat gink test the average value of specific
gravity turned out to be 1.43 as shown hereunder.

Sample No. Specific Gravity
. 2 - A 1.33
2 B 1.38
2-C l.44 |
2~ D 1.59
2~ B 1.34
3 - A 1051
3~ B 1.41
3.C 1.39
& v
4 ~ .
\ 4 4 - B 1.59
Average : 1.43 M




e) Dip

1)

Thourh, depending on location, the dips of coal seams vary
from 10 to 20 degree, the average dips are as follows:

Hame of coal seam  Average dip

#8 150 139
#4 140 521
#5 150 25!
#1 160 11t

Linitation of Depth

The limited depth of coal seam under calculation is 1000 ft
above ihe gsea level. The average elevation of topographical relief
is 2100 ft.

Recovery factor for geological condition
8074

Recovery factor for mining condition
5055, & one step mining by room and pillar method.
Recovexry factor for washing condition

As the reosult of fhe float sink test, the recovexry of the floats 7
under 1.4 specific gravity is as follows:s

Sample HNo. Ash % Recovery %
2 - A Te3 8l.5
2- B T¢9 134
2=-C 8.3 6242
2-D 8.6 33,2
2-E Te3 714
3- A Te5 59.6

3.3 6.1 4.8
3.0 6.4 71.9
3=D Y 6446
4 - A 6.9 81.7
4 - B 9.0 37.8
Average ‘ T.55 65.3

On the nwonspbion Loat yecover, -0 be mataed up to (2 by The popaible

gelective mindng, and lower qu#lﬁg'is admitted (about 85 ach), and

efficiency of washery is {ixed at 954, we will cenclude 66.5% recovery

for washing. Then the fotal recovery against the mineable clean oosl

reserves will be 26.6%. The diagrams for the cdlculation of coal
reserves are shown in Fig. 27 - Fig. 31.

-7—




Table 3 Mineable Corl Reserves
Inclinal Clean Coal
» of [Phickress| Sp.gr. PlainAmcb Dip | Area . ICoal Resexve |Recovery | Reserves |Ratio of
Sean {in meter in1000m?| © 'lin1000n? fin 1000 ton |tn %am  |in 1000 tm |Reserves 4
s 3.0 [1.43 [1,513  fs-13 | 1,360 6,040 26.6 | 1,607 22,6
! 2.80 [1.43 | 1,459 {1452 | 1,510 6,050 26.6 | 1,609 22.6
4 3,10 |1.43 | 1,452 [16.11 | 1,512 6,700 26.6 | 1,782 2540
1l 26.769 71,118 100.0
Ton = Metric Ton
|
!
) |
|
i
- 8_-




