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i 1. Introduction 

ej 

- 
LJ 

WQ carried the field survey on Merritt Lease, DC, Canada, in 
July 1969, and hcd obtained the conclusion in outline in our previous 
report (AuCust 20, 1969; Coal Survey Report on EIerritt Leaae,BC, Canda). 
Rut we must survey moreover to put forward the plan of coal mine develop- 
ment. 

Thcrcf0re, in previous report we naconmmnded to do 3 drillin6-s 
in Ho. 2, No. 5 and No. 4. Latcly't'he drilling3 were completed and 
the core samples were sent to Japan. 

In this report, wo will look again at .the coal reserve and quality 
in PIerritt Lease from the result of 5 drill:inCs, and devise the deve- 
lopi.nC plan of ,this mining area, and attempt the trial oaloulation on 
the production coot. 

2. L0ggi.n~ Data of No, 2, No. 3 and No. 4 Drilll 

At the 3 specified positions which had been appointed by ua in 
our Previous report, the 3 drillings have been done aa follows, and 
shown in pi&. 1. 

No. 2 Drill 
's Dip TOO it 9, Lat. 7300 
;I iz;. 9100 

2160 ft 

f;. 128.0 399.5 - - 405.0 135.0 ft ft #?A 3 , 
7 1 543.5 - 576.0 ft 
Final depth 592.0 ft 

'" * 
No. 3 Drill 

Dip 0 

Lat. 52E 
Deep. 9700 
Elev. 2215 ft 

\ 

g: 
l;o name . #4 
no name 
Final depth 

No. 4 Drill 

i2. 
Dep. 
Elev. 

I :;;:: : :;;:z it” 3tt 
309.0 - 393.0 ft3$ 
490.0 - 500.0 ft 
671.0 - 680.0 ft 
691.0 ft 

66% 
0 

11300 
2025 ft 

- l- 
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5. , 
,i ” igg.0 - ldS.0 .ft 

li0 112&X? i.~j/i.O - lb)‘!.5 ft 
;;t3 278.5 - 2ijq.o i-t . 
50 rime 339.0 - $$1,.0 ft 
j; 4 462.0 - 4'71.0 ft 
no rime 550.0 - 51j6.0 ft 
Xiix;l depth 564. 0 ft 

Ill t!lc? +w?ious rqoI3. we divided the &x~ini; area into two areas of I 
nocociincl iou digpcd A area and synclini;L steep dipgcd i\ area. L's conciuded / 
tliat it xould be difficult to mrk the coal kno in B area for its complicated / 
Ceolo&cnl structmx. 

Corxmpniiy we will take A area for evaluation alone in this reLpOrt. ~ 

4. Coal Seem 

The coal seaas confimcd by thcce 3 drills, iTo. 2, ib. 3 and !IO. 4 have 
beer, correlated uith each other as the following table according to the Ceolo- 1 
;;iccll structure, distance Sic rock charxter of "he interval beds of coal 
sems, and thickness of coal seams, etc. 

‘I ; 
.Ilme i,&jdLyj- 

of imm i 22 20. 1 33511 x0. 2 kill X0. 3 Drill i Eo. 4 Drill / 
m smr; F'fc$-y g-G p* g rp$io Yi'i3 Gr. 'Ih ~%.tiO tit!h Q-*yh lmxio kt!ih Gr.Th I3zkio I 

I 
2' 

,;4 6 20.0 5.. 0 7.2 7.7 93.5 4.07 5.67 71.8 16.1 6.7 17.7 9.6 91.0 69.9 6.5 5.7 8.9 6.0 95.0 73.0 
I i 

5.0 3.26 4.50 72.5 1 5.6 7.5 74.'7 21.4 20.2 75.8 / 

’ 
* I 

30.0 5.a 6.23 94.4 19.0 22.4 Go.4 

,?ron tie above nentioncd tabie we have e stiuated the thickness of each coal seai 
as folloirs: ._ 

ilac of , Avcra,-a Gross :'ni.ckness Ratio 
. Cod in feet meter c$ in feet (meter) 

#S 10.5 (3.21) 

.IL 7r 4 9.25 (2.82) 

rif 5 -17.8 (5.43) 73 13.00 (3.97) 

$1 22.4 (6,83) 

-2- 
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5.. Collect- of Coal Sanpleo 

Under consideration of mining oondition we collected the coal samples 
fmm the cores of NO. 2 No. 3 and No. 4 drill by the method shown in Fig. 2 - 
fig. 4 and sampling data are shown as follows: 

u 
No. 2 Drill 

Sample No. 

2-A 

2-B 

2-c 

2-D 

2-E 

‘No. 3 Drill 

Ssmple No. 

3-A 
e 3-B 

3-c 

3-D 

Not 4 Drill 

Sample No. 

4&A 

4- B 

I 
6. cpaxty 

On all samples the float sink test (Fi;. 5 - Fig. 15), proximate 
snalysis (Table l)i coke button index test Table 1) snd fluidity test 
(Pig. 16 - 

i 
Fig. 26) have been conducted. However, the samples used for 

analysis, C. 13, 'I and fluidity test, were skimmed aa the floats by 1.4 
specifio Gravity liquid m+xed Ccl4 in benzine. 

Seam No. 

4.. 8 

# ‘5 

# 1 Uppore 

# 1 Middle 

# 1 Dower 

Crose Th.(ft) Net Th. (ft) 

3.91 3.41 

5.74 5.57 

10.99 10.74 

6.01 4.09 

6.09 5.58 

Ratio $ 

87.3 

97.0 

97.8 

68.1 

9106 

Seam No. 

# 8 

no name 

#4 

$5 

Cross Th. l(ft) Net Th. (ft)' 

18.31 16.66 

5*74 5.17 

9.93 6.89 

17.18 l4.08 
. . 

Ratio $ 

90.9 

89.9 

69.1 

81.9 

Seam No. Gross Th (ft.) Net Th. (ft) Ratio % t 

f8 6.24 5.91: 94.6 

# 4 9.28 6.70 72.3 

F'or reference 2 samples, 3-B and 3-D, have been treated through the 
mioroecopio analysis of coal petrography (Tsble 2)., 

-3- 
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8. Quantity of production 

* Hineable reserves in 1000 T 7,llO 

Scnle of snnual production in 1000 T ,350 
Worlci~ days :230 dw 

Numbers of shifts 2 shift/day 
3rd Shift is prepared for mining 
machinery maintenance or other woks. 

Annual tiduction ' clean oosl 350,000 T 
Daily Production in clean coal 1,520 T/dey 
Daily Production in rnw coal 2,280 T/day 

Recovery ratio for 
washdng 66.9 

Note: 
Amwnl speed in level down 
depth 2100 - 1000 5 1100 = 335 M 

mineable Tcserves per 1.0 M depth 2QOOQT 

cumuil syecd in level down 350,000 f 20,000 = 17 M/year 

depth between upper gangway and lower gangway 200 (60 M) 

life of i;anLTJcl;Y 60 M + 17 H/year 0 3.5 years 

9. Openi~ of the mine , 

A :ordin; to the.data obtained by the drillings, ue established 
geolo;;icnl structure in the field, The structures we found nre syncline, 
anticline ruid monocline. AY both wings of synclinal sizucture belonG to 
steep dipped seam, we were obliged to determine only the psrt of mono- 
clinal structure OY the.bnsis for celculntinc mineable co& reserves. 
# 4 and # 1 con1 sesms cw not be located from surface to 1800 Level, 
therefore, tie should consider the workin,- of mining plan as follows: 

(1) upto 1000 Level # 0, # 5 to be worked 

(2) below 1800 Level # 0, # 4, # 5, # 1 to be wcrked 

It is necessary to construct 2 inolined shafts, one inclined shaft at 
# 5 boiw used as intake and mainbelt conveyor way, the other at # 8 
as outtake way. 

Erich c,oal seam should be jointed by crosscut. 'The ventilation.:at # 1 
oenm should be prepared by air crossing: (Air Bridge) on the outtake 
crooscut near-by # 5 seam. 
The okeleton'ia generally shown as follows. 

- q- 



f-/, Wihdrr 

Cross Cu t (For cut r+ke) Cross Cu t (For cut r+ke) 
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a) Length of main gangway 

1) Inolined shaft 

Inclined shaft for Intake 
II II for outtake 

2) cmnncut 

1.400 M 

1.350 M 

2100’ Level 
2000 ’ 

1000’ . 
1600' 
1400’ 
1200’ 

1ooo’ 

Total 

230 M # 8 IS 
200 #a #5 

650 #1 #5 #4 #fJ 
600 do 

670 do 
570 do 

450 HI #5 #4 
3,530 M 

, Notel 1. crosscut should be constmoted in the middPe of the 
otrike len,$h. 

I I 
I . 

2. Intake end Outtnke oroescut ia kept ordinarrg depth of 
200’ (abat 60 M) 

b) Scqwmce of working . * 

u 1) 
. 

UPtQ 1000 ’ ft e # 5 c0d 00m 
2) below 1800’ # 8 l’t 4 # 5 # I cosl ma 

o) Plini~ opecifioation of room and pillnr’method. ’ 

Block size 340M x 40 M (centre to centre) 

Width C:mgwey : 6.0 M 
Interval support 1.5 M 

IUnds of Support Roof protect by roof belt5 
t 
1.8 M x 4 Nos) 

Side pxvteot by timber prop 3.0 - 4.0 M x 2 Noe) 

\ \ .2\ ‘A * 
\ 

I 
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10. mling I4ethcd 

a) Room and Pillar, one s'tep mining by c ontinuous miner 
b) ILininG standard is as follows. 

. . ! 
i 
/ -- 

Notes: In thi;s figure mining rne~h~l$; 
shown as exampie at 2000 . 

After outtake rind intake tunnels are constructed, 2 crqss headings 
are held about 110 in appear&e dip, these oxvss headings are located 
in 40’ ocninzt the direction of true dip. 

l-l* Continuous miner 
Kind:3 of muchine Joy 0134 - 2A Rcta Ripper 
Homin.zl cutting: efficiency 8- 10 
Planning: efficiency 7 t/tin 

t/min (in-raw coal) 

u 
Ma cutting: height 3.1 M 

-- 12 - 
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a) Produotion per meter (in Raw Coal) 

.ld . 

llnrw of cod seam hekht width advance ~~~~~P~c e;ravity fiEg$ion 

#4 2.8 x 6.0 x 1.0 x I*43 x 0.9 .= 21.6 t 
HcJ #5 #ifl 3.1 x 6.0 x 1.0 x 1.43 x 0.9 = 24.0 t 

130th # 5 and if 4 cod seams are also mind by one step mining. 

b) Required Cutting time per support 

H4 21.6 t/m x 1.5 M = 32.4 t (in Raw Coal) 
t 8, # 5, # 1 24.0 x 1.5 a 36.0 t ( a0 ) 

liotesr As this cod meaeure‘is of tertiary a&e. 
We presume to be-a ljttle difficulty on the roof 
controlling in practical mining. 

Cutting time 

H4 32.4 t + 7 t/min = 4.7' min/per suppoxt 

#El, # 5, j 1 36.0 t + 7 t/min = 5.2 

c) Ekpemed timcjon roof bolting tina supportiw 
Drilling: speed prf2m.med 2 min/M 

Drilling time per hole 2 @n/M x 1.8 M o 3.6 min 

Trike-out 0.5 min 

PrepXdnG . * 1.0 min 

Roof bolting , 3.0 min 

Total 8.1 min/l roof 
bolt 

As z-roof bolter is Used, 

cxpcnses time per support is as followsr 

0.1 min x 4 nos + 2 bolters =S 16.2 min/l support. 

Besides, whenthe roof-bolter is uorkin8,, 
2 timber props must be set. 

cl) Total expensed time per one support 
# 4 4.7 min + 16.2 min + 1 min (extra)'- 21.9 min 

ii: 0, # 5, ii 1 5~2 + 16.2 +l ( ia0 ) - 22.4 

Efficiency of production on 1 St oontinuous miner per shift 

a) Actud wrking time 360 min 

Working time on labour regdation 480 min 
Coiw and coming in the mine 60 min 
Lunch & rest 60 min 



b) Efficieoy of production 
.' 

C1eEU-l 
raw coel/ohift 

clean 
coal/shift coal/shift 

w 4 32.4 t x (360 -I- 21iy) = 533 t/shift 360 t/shift 720 

# 0, # 5, # 1 36 t x (360 + 22.4) = 580 390 t/shift 780 

13. Required numbers of continuoue minor . 

1. One continuoun miner must be operated at each coal seam and total 
One continuous miner must have 

I 
2 continuous miners muot be worked. 
2 ahuttlc cars. In this wny, it will be more cost savix than employ- 
il% other combinntion9. 

2. On this baaio one continuous miner can produce 720 - 700 t/day clean 
coal, eo that it 13 poaoible to produce 1520 t/day bj 2 unit miers. 

14. Efficiency and numbern of Shuttle car 
e :j 

Type Joy 103~6 

a) Nominal Capacity 275 ft3 * 10.4 bi3 

Tram speed 3.9 - 4.9 miles/hour - 6.4 - 7.8 M 7 h 
9 100 - 130 m min 

DischnrCe time 45 860 

- b)Flanni~ AveraCe tram speed 00 cumin 

Discharge time, 1.5 @n/trip 

Loading time 1.5 min/trip 

Capacity 9 t/trip 

Range of operation 
by Shuttle car 200 I.1 

Time per trip 
(200 14 x 2 f 80 N/min) + 1.5 nlin + 1.5 min 
+ 2 min (waitinC time etc.) = 10 min/trip 

Required numbers of trip per one support (per 1.5 M) 
ii 4 32.4b 9 t I 3.6 trips 

# 0, H 5, iI 1 36 tt y t = 4 trips 

Required transporting time per one support (1.5 1.1) 

ii 4 10 min x 3.G trip = 36 min 36~21.9~1.7 110s 
1 il 0, # 5, # 1 10 4-o - 40 401-22.4~1.8 No3 

Required numbers of ohuttle cars 

According tothe obove mentioned calculation, it is 
necessary to use 2 ohuttle carp per continuoue minor. 
In order to work in 2 coal ~eama. 

2 Not3 x 2 q I 4 Noe 

.- 1 4 -- 
- 
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15. Required numbers of main underground machineqr 
. 

c 

Specifi'cation for use 

Continuous miner Joy 8CN-2A Ki~linq 2 2 
Dxzftq 

Skuttle car Joy losc6 do 4 4 

Roof 'bolter0 do 4 . 4 

Ratio. feeder do 2 1 3 

Die&l shuttle car do 2 2 

Loader ~&&or 1 1 

PlmE, (tin> 1.5 m3/min 15OKW 
with pipe line Draw- 2 1 3 

Ruilp (local) 0.5 m3/min do 2 1 3 

Portable com;res-c;r D-5. w 2 1 3 

Belt Bnveyar (main) 750 m/m Llcline crosscut 700 M 700 

(branch) 11 od mtta 2400 N 2400 PI 

Local fan 5.5 Kw Local ventilation 2 1 3 

. liotes,a l&in ventilator and winders are writtan.in'other table. 

16. Life of mine 
The mincable reserves are olassified due to the distribution of 
a8 follows: 

v 

I Total 1 1,136 

Ko. 8 1,011 

CO. 4 1,619 
Below 1800' 50. 5 1,58d 

lie. 1 1,782 
Total 5,902 

I Grand total 7,118 
I 

Ratio of M.R. 
(%I I 

8.4 

7.6 
16.0 

14.2 
22.6 

* 22e2 
25.0 
84.0 

cod eeama 

Life of mine Above 18001 1,136 + 350 - 3.3 years 
Below 18001 5,982 + 350 - 17 

Total 20.3 - 20 ymrs 
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7, rkxnbers of undexrmnd men (including Foreman, etc.) 

Wver, helper for 
;ontinuouo miner 
Mver, helper for 
Shuttle car 

aoof bolter 
rlatchman for 
belt conveyor 
!lflChQIliCicvl 

Electrioian . 

3thers 

Foreman 

Chief F-reman 

rota1 

Seam No.A ieam No-B 
- 

1 
1 

2 

4 

3 

1 

1 

3 

15 
T- 

2 
ii- 

2 

4 

3 

1 

2 

u 

5 

r 
- 
ltd 
2 

4 

8 

6 

.l 

1 

1 

5 

28 
- 

1 
i 

2 

4 

3 

1 

3 

14 

2 
i 
2 

4 

3 

1 

1 

otal 
-- 

2 

4 

8 

6 

1 

1 

1 

5 

a3 

:ommon 

1 

1 

4 

1 

1 

n 

I Total 

til 
2 

4 

8 

6 

2 2 

1 

1 

8lO 

1 1 

11 

i 
16 4c 

2 
5- 

4 

8 

6 

2 

1 

1 

4 

I total 
4 

0 

16 

12 

4 

2 

2 

4 18 

1 

1 

2 4 72 

Notes: Others are meaniw of driver, helper of 'diesel shuttle cars, 
ventilator men, carpsnter, piping men, etc. 

JXficiency per underground man 

Raw conl 2',280 + 72 - 31.6 t/head/hay 

Clean Coal 1,520 i 72 - 21.4 t/head/'day 

Effioienay per total member in this mine. 
underground ~mr~ace 

men 
Raw Coal 2,280 + ( 72 + 42 ) - 20 t/head/day 

Clean Coal 1,520 .' ( 72 -t 42 ) = 13.4 t/head/day 

(inoluding superintendent) 

ESrteneion of belt conveyor,&ifting of ratio feedei and undergmnud 
sub-station are worked in overtime work after normal work f+iehed. 

i 

--lb- . 
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19. PIechanical -&uipment 

.v 

0 

Ctems 

)rainege 

lentilation 

Ithers 

Description 

Be1 t Conveyor 
(Underground) 

Specification 

aranch D&t conveyor. Width: 75Om 
Speed: gOn/rin, Total Length: 24OOm 
Capacity: 175t/h 
Gin Belt Conveyor (Crosscut) 
Width: 750m, Speed: 12Om/min 
Total Le&.h: 300~2, Q:200t/h 
Gin Belt Conveyor (Inclination) 
Width: 75Om1, Speed: 120m/min 
Capacity: 2OCt/h 

Winder. 15OkX Slope with Inclination: 16', Length: L@Om 
Windi% Speed: 12Om/min, 
Rope dia: 2&m, Room: 66m 

$ull: 48OOKg 

Winder 37KW Vindin(: Speed: 9Om/min, Aillr 2600X,3 
Rope dia: 161m 

Selt Conveyor. 
(%rfSCC) 

ibin P&t Conveyor, Width: 7501~1 
Speed: 12Cm/min, Capacity: 2OOt/h 

l.5m3/min x 4OOti x 3 Turbin Pumps 
with Automatic Control Equipment 
(Spare 1) 

Drain Pipe 8 in Dia,Pipe lines'underground 1700m 
surface 300~ 

Local Pump 
(3.7m x 3) 

0.5m3/min x 2OmR x 3 Suction Pump 
(spzc? 1) 

KainFsn 4000m3/min'~ 150~ Aq x 150ii Axial Flow 
Fan, Fan Room: 66m2 with fire resistant 
construc'ion " 

Under,-round Local 
Fan (5.5i.X x 3) 

200m3/min x 8Omm ~q x dia 630~~1 
Propeller F::n 

Telephone Equipment 30 lines 
Xccixmiccl and Ele- Lathe, Killing Machine, Electric Welder 
ctrical Workshop Drilling Machine, Travelling Crane and Room 

Safety L;inp Room9 Safety Lamp: 100 set 
Office and Natcrisls Office: lOOn with accommodation of 30 person 
Store house Zterials St033 hOUse: lo&n2 
Ioiler Room 25OOX&I x fZg/cm2 PackaCe Boiler, 10m3/H 

Vater Softer, Steen'Header, Steam Pipelinesc' 
6inDia x 5OCm, 4inDiax 5oOm 

I a-- 
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20. J%eta.lled Capacity 

F80.3 

Und e* 

pltmckth 

Surface 

Item.3 kit capacity 
Continuous Joy 263~ (35ow 
miner 8CM-2A 
Shuttle car Joy -/m (95I1p) 

10~0-6 
Roof bolter 60~~ (80~~) 
Rntio Feeder 37m ~5oHp) 
Loader 93m wwi 
Portable oompreesor BOICW (1i)6m: 
Lighting, Etk. 1oKw 
Branch belt conveyor 15m 
Loc3lfan 5.5w 

Total 

Remarka 

526~~ 

284 

240 

74 
93 

160 
20 

,150 
11 

1,558W 

75 
300 
7.4 

37 
x1 

.44m 

l- apeJ= 

l- spare 

l- ap- 

bin belt conveyor l5W 
NeinPomp 150Kw 

Local RJnp 3.m 
Small winder 37m 
Lighting, eta. 1OKW 

Total 

&it oonveyor(Inollne) 3oOKW 
Main ventilation fan 15oKw 
Mdn winder (Incline) 15OKW 
Light&g, eta. ZOKW 

Total 

300 
150 
150 
60 

66OKw 

coal preparation 
Steam boiler 
water supply 
Offiae, Workshop,eto. 

Total 

1,800 

50 
50 

loo 

2,OOOiw 

Grand Total 4,658 - 4,7’mIpIJ 

-1q- 
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21. Planning of Washery 

1. Baa10 data 

3 
(1) Avers&e Quality of Clean Cosl 

The average quality Of float at‘spsoifio gravity 1.4 for 11 saplplee 
Protidmate analysis 
Inherent moieture 
Ash 
Volatile matter 
Nxed Carbon 

2: - 4.0 $ - 9.0. ” 
34.2 - 39.5 v 
50.2 - 55.9 ” 

Calorific Value 
Calo&flc Value (a.d.f,) 

Ike1 ratio 
~. C. B. .I 

Total sulphur 
Ikx. fluidity 
Max. Temp. of fluidity 

7,170 - 7,600 Kosl/Kg 
8,090 - 8,370 ” 

1.3 - 1.6 
1* - 7+ 
0.49 - 0.70 
2.1 - 
417 - 470, 442c 

(2) Quality of Fiaw Coal 

Specific C-ravity 
Float recovery at epeoifio 
gravity 1.4 
Grain size distribution 

1.33 - 1.59 
37.8 - 81.7 $ 

undecided 

3 
_ (3) Production 

Annual prcdudtion of clean ooal 
Theoretical recovery 
Efficiency of coal washing 
Actual recovery 
Annual production of raw ooal 

(L 

mean 

52.2 n 

7,350 “$/Kg 
8,200 

1.4 

Z6 

43oOc 

6::j$ 

(4) Capacity of Waehery 

Dsys operated 
Shifts operated 

230 day/year 

Dally prcduotidn of raw coal 
2 shLft/daj 

1, I8 olean oosl 
mean 2,280 T/D 

" 1,520 T/D 

(5) Washability Curve 

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

2. summary 
. 

(1) Grain size distribution of raw coal 

The Krcin size diotributlon of raw coal issuppcead as follows: 

0 
+65& loia 
lo- 64e la$ 

3o- lO=jm 359 



(4 

(3) 

(4) 

. 

necovery of clean coal 

Ash content of washed coal 
The0zetic.a.l recovery 

8.6$ _, 

dMxm.l recovery 661;; 

I&Idling coal >- ;.' 
Cy the nploymont of reuasbi~ machine, the produotion of middli@' 
coal is possible. However, in our imagination there is no demand ‘( 
for middling co& The rewashing machine is not included in this 
P-W. 

Pmduct 

As the average quslity of raw coal corresponds nearly toaamgle 3 - D, 
Ke used the washability curve of ssmple 3 - D. 

Ash $ d wt. ,a Cap. T/H ?roduct T/Y Size n/ri J 

I Gxln Coal 6. 66.5 i19.6 I. 350,000 -30 

Refuse 51 35.5 60.4 177, cm - 

~oixl. 22.8 I loo 180 1 527,000 - 

1 

Tile clean coal is dried for the prevention of freezing in the winter, 
the grain size of dried coal is ninxm 64n.- the.coal of size 6 - 3Om/m,% 
without drying,are blended into the coal of.size -6i$n at the clean 
coal bin. 

(a) Qusntity of dry coal 

(b) Drying condition 

lkisture before drying 
II after It 

f 
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23. Yunxnarji of Invest,uel;t'arrd Yepr-aciation Cost 

/ cow~ettiKl& 
/ Corkinuous irLner 

US$ : yrs.. r d.09 
US$ 

2 333,400 ! 5 85,710 

1 

I 

I 

1 

1 

I 

1.291 1 

Joy XH-2A 

4 222,400 j 5 57,160 lzhittle car Jog- 13X6 

I bof bolter 

~katio feeder 

i&zsel ehuttle chr 

! Loader 

2,400 ) 5 

50,330 : 5 

620 

12,850 

28,590 

21,420 

4 

3 

2 

1 

3 

3 

3 

111,200 I 5 

83,3’30 a 5 

; n . (localj i ti.512 /:iiin, 3.7 W 
I 

/Por$able compressor / 

itielt conve~or(ci;ii.n; 1 Incline 4Gw, ~.-idtil: 

B3,31Xj 5 

b,qoO 5 

lb,8& ! 7 

21,420 

1,770 

3,340 

35,160 

‘CI II (b ranch) pJ+4chjM; 134,400 i 2 
j32,800..! 8 

3 i 2,&m : 5 

33om : &3,3&J 2 

76,4W 
96,2&' 

720 

10,4OC 

!Local fan 

iAir cllct 

! / 
:1,792,600 : 451,840 :Totai 

/ 1 

1,220 / i 
i 

I 
2,740 i 

/ 

I 
I 

12,170 j 
f 

I , 

6,500 1 ~ / 

! 

12,140 ! ; 
i I 
. i 

Water for mine opem- 
Lion 3 ton/uin ll,loo 20 

i 

lll,loo 2b 

41,7ii:j : 10 

61,100 7 

--23- 
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I 

Life 
time 

20 

10 

2ii 

10 

hual 
re~ymenl 

7,310 

2,660 

3,653 

-- 
:ost 
3er tor 

t 
66,7w 

55,600 

33,300 

63,901.~ 9,960 

2,170 

1,080 

3,460 

13,760 

623,6(x, 84,E40 O-242 
- 

.,061,iGO 

55*6x) 

277, SO0 

10 165,340 

: 15 13,330 

15 6,9~o 

15 34,460 

.,47'/,tw : 217,030 0.620 

Items Uescription 

3,530 KVA Yuimtation 

0 ergmud 
substation 
Surface power 
distribution 

Uuderground p& 
cabJ.e 

Telephone equips& 

Safety tine lpmp 

dprinicl.ing pipe line 

Hechad.+ k LieA&- 
cd worKshop 

Total 

30 circuit3 

t 

1 

I 
L 
I 

Pro:11 pit n:0u11t to j 
uashery, width*'/jLton . 1 3Ua 

I 
j 1OOM 

nenz 

Total 

bad way 

stnicture 

j 3Q4 

Office 
ILOUSS, 

, g.ara;e, 3tore-! 
mgazine 

6,200 

20,6m 

2,750 

50,Ojo 

1cs,'i'ou 15 

I 
Surface haulage Yl-&sel locoruoiive : 

Truck 2KH 
22,i:CM 15 

Tot&. , . 29,630 0.095 

--u ! - 
- 24- 
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items 

vf 
design anti survey 

inclined shaits 

(inTake anif 0r:ttaxej 

iross cut 

WJ 

.-- -q%F-- 

I.- 

139 Lj&/bf 

I 
3,53Oi4 

555,600 

-----!-- 

I - .-A--_ 
/ 1 I 

1,036,7iO: 2.302 

25 



i ‘24. sw5lary of RLlnning costs 

. 

Conl jiettihg 

WOpZ3 

Mntcrlal 
?opre+ation 

Imifting 

Total 

Surface 

Wop33 
Material 
Depreciation 
Repair expenees 

_ ibe1 

Total 

Coal prqmration 

Annual produotion - 350,000 ton 

costs Remarke 

w/ton 
1.32 
0.85 

1.29 Intereat: 9 per oent 

0.55 

4.01 

0.50 28 persona 
0.10 
0.50 Intemst: y per cent 

0.09 
0.06 Steam boiler 

1.29 3. 

Wngcs 
Haterj.al 
Othor.expeness 
Depreciation 

Fuel 

Total 

Power 

Total 

Grand Total 

0.23 
0.12 
0.06 

0.62 

0.06 

1.09 

0.57 

0.57 

6.92 

14 persona 

Intereet: 9 per cent 
Coal drying In winter eeaeon 

76- 
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j 25. Labour costs 

I 
, Items 
/ * 

Underfz-uund 

2nd ehifzt 

Mechanician 1st shift 
2nd shift 

Others 1st shift' 
2nd shifts 
3rd sllltx 

Overtime pay 

Shot lighter 

Chief foreman 

Total 

Surface 

Winding man 
Hsin conv. operator 
J ;* . Wetchmsn 
Mdn Fan watchman 
Fitler 

Eleotrician 
LampmanS 
Stoker 
Substation 
coal Dresser 
Mine mrveyor 

Clerk, Mining 
Store keeper 
Accountant, $ezri 

otlprs 
Foreman, Mechsnlo 

" 
i.E:E 

~rint~~nreesing 

Total 

Grand Total 

Wsgee umber 

US8 

23.32 
23.83 

23.69 
24.20 

23.32 
23.03 
24q.13 

24.13 

9,170/7ear 

13,150/r- 

.&330/Y@= 

24 
20 

2 
2 

10 

: 

(6) 

4 

1 

1~ 

72 

120,726 
tog, 618 

10,896 
11,132 

53,636 
21,924 
22,200 

33,299 

36,600 

13,750 

18,330 

m192 

” 2 
2 

2 

0 
6 

3 
1 
1 
2 

13 
2 
1 
1 
1 

10,540 
10,540 
10,540 

:_ 9' 
31,620 
15,810 

5,210 
5,270 

10,540 
60,510 

10,540 

5,270 
5,210 
5,270 

I, 1 5,270 
.l,OO0/Year 1 11,OKJ 

It 1 11,COO 

" 

!2,920 

1 11,000 
1 22,920 

42 !56,180 

114 llb,f72 
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230 days/year 
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" 
" 
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26. 

cj 

LJ 

I 

L, 

. 

Expenaee of matcrinla (undermound) 

Tonnee production per support in di&ng 

No. of seam Raw Coal cxean Coal 

#4 32.4 f 21.6 t 

# fJr # 5, # 1 36 24 

a) EX~~IIRE~I of materials fper support 

Roof bolt 6, x 1" 

Steel wedge 

Plate washer 4" x 4" 

Tote1 

1.44 ust x 4 +- 5.76: ust 

0.183 x 4 - 0.73 

0.245 x 4 - 0.98 

7.47 

Expenses per tonnage of Clean Coal 

7.47 uss + zl.6t = 0.35 nsS/t 

7.47 + 24 t - 0.31 

b) Tmber 

3.0 M ;~ ;.;; ",; 1 NOR 
4.0 . 1 Noe 

Expenses per tonnwe of Clean Coal 

0.92 IJSS 
1.53 

#4 

/! 8. # 5, # 1 

c) Wodden board 

(0.5)~ + 1.53) us$ + 21.6 t - 0.11 uslt/t 

(0.92 + 1.53) + 24 5t. - 0.10 

. . 
0.05 m/t 

d) Cmvas for wall brettice, air brattice, etc. ’ 0.05 uss;lt 

e) Fipes,’ hme 

f) Spare parta for contlnuoue miner, shuttle care 

0.05 IJst/t 

0.12 us/t 

e) mta 0.06 ms8/t 

h) Diesel oil, lubricant, other ails 0.04 us/t 

Expenses of materials per each ooal sewn are ae follows: 

#4 0.83 $ + 0.06 $ (etc.) y 0.89 US) 

# 8. # 5. # 1 '0.78 + 0.05 - Q.83 

Avera* 0.89 x 1 + 0.63 x 2 - o.e5 us/t 
4 



. 

27. Calculntion ofannunl power consumption and power cost 

I 
Items Description Remarks 

Instal.led oapaoity 4,700 w' 

Demand factor 70 $ 

Powr factor 6% 

Diversity factor 110 $ 

capncity of Substation 3,500KVA 

Load fe.c tor 50 6 

Annual Power Consumption 4,700 x 0.7 x 24 x 365 x 0.5 
= 14,410,200 KWR 

Unit Price of Power 0.0139 us1/Kw Supposition 

~nnurrl. Power Charge 14,410,200 x 0.0139 
m 200.302 us/y 

KWP/ton 14,410,200/j50,000 L 41.2 lWT/ton ! 

Power Cost 2OO,jO2/j50,000 - 0.57P USj/tm 

I 

28. The problewtical points in this report 

a) From the data available, coaJ seams Can not be correlated with each 
other to our satisfaction. If accurate correlation could be made, we 
will be possible t.0 confirm number of mineable coal seams, the de&Tee 
of expansion or reduction of coal thickness, and the more detailed 
geological structure. 

b) If details about coal seams sre obtained. we will expect the suitable 
selection and improvement of mining method, the possibility of selective 
mining, the stability of quality and he inoreaaing of ooal reserve. 

c) The ~llsrdness of coal and rock, and the condition of roof and floor of 
coal seam nre not clear. Dy means of oonfirmation of the, swe will be 
able to elevate the mining efficiency. , 

d) I Ovided that the mining method ie improved and the minin.fI effioiency 
is elevated, we will be able to increase the coal produotion and 

1 improve the mining recovery hy the same equipment and the Barns number 
of men. 

i 



. 

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

f) The survey of the glacial moraine is not suffidient. The gush 
water from the moraine and the tertiary coal measure will have 
the important effects upon the method of inclined shaft opening 
and the pumping equipment. Therefore, we must survey on the quantity 
of gunh water. 

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

h) The grain size distribution of raw coal is not clear. If it becomes 
clear, we will be possible to design the most suitable washing plant. 

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

j) Labour circumstancea in IWrrit area are not clear. 

k) The expense of inland freight, production taxes, insurances, royalty. 
the expense of general management, and the profit margin are not summed 
up in this production cost. 

. . 
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TA#B LE 

CHEMCAL ANALYSIS OF MERRITT COAL 

SAMPLED FROM NO.,2, NO.3 AND NO.4 DRILLING 

NO. bf 

COALSEAM 

PROXIMATE ANALYSIS 

Ali samples were prepared for the floats under I.4 specific grauity. 



Table 2 i'etmgqhic ~mlyoie . 

CJ Scqle 3- B 

Reactive 

InertY 

2/3s~ ii F :c- x Total 

0.3 1.1 0.4 3.0 4.6$ 

Coqooition 3iancc lkdex = G.14 
Stm&h Index - 2.6 
Stability factor -0-10 

0 Smple 3 - II 

Reactive 

Total 

9s.2$ 

v4 v5 VG -JT % iii R 1/3SP Totai ~$ 
* . 

4.0 8.1 24.1 36.i 4.0 15.7 2.0 - 94.8% 

Inerts 

2/3= 1~1 3 i,i- ICI Total 

1.1 1.1 3.0 5.2$ 

CoqoGtion Zlmce index = 0.17 
.++$h Index = 2.3 
Stability fector - O-10 

-5- 
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7. coal l7eosrveo 

cLalculation of the coal xesorves has been done based on the following 
gmmpt.iOn~ 

a) Caloulation is done only on the monoclinal,low dipped area, nsaed 
A aron, in onr previous reprt. 

b) The coal. sesms wider o&Lotiation are 4 seams, # 8, # 4, # 5 and # $. 

o) !t%e averap thiokness of ooal seams ara shownas follows: 

Name of coal sesm Gmss Th. in meter Net Th. in meter 

# &3 3.21 2.95 

# 4 2.S2 2.03. . 

I+ 5 5.43 3.95 
# 1 G.83 G.36 

From the roof condition of coal saam, we considered ;it would be 
difficult to work by the multiple step method of oontinuoua miner, 
so w limited the cuttinS height of each cod seam under 3.10 m (122s). 

Consequently, we adopt the following thickness of each coal sesm 
umzd onth3 reserv* oaloulation. 

Name of seam Thickness used on 
calculation in meter 

i&,3 - 3.10 . * 

if 4 2.06 

# 5 3.10 

#I 3.10 T 

d) Specifio Gravity 

As the result oftie float sink test the avera@ value of speoific 
pavity timed out to be 1.43 as shovn hereunder. 

, 

Sample NO. 

2-A 
2-D 
2-c 
2-D 
2-E 
3-A 

4-B 
Avera@ 

3poifio Gravity 

1.33 
1.38 
1.44 % 
I.59 
1.34 
1.51 
1.41 
1*39 
1*43 
l-35 
1*59 
1.43 



l?ame of coal seem Avern@ dip 

. 

location, the dips of 0061 seams vary 
avern@ dips are as follows: 

i/o 150 13' 
# 4 140 521 
#5 150 251 
4 1 160 11' 

f) Limitation of Depth 

Yhe limited depth of coal seam under calculation is 1000 ft 
above the oea level. The average elevation of topographical relief 
is 2100 ft. 

g) Recovery factor for geological condition 
0Oj4 

h) Reoovery factor for mining condition 

5C$, s one step mining by room wx.3 pillar method. 

I) Recovery factor for washing condition 

As tho result of tie float sl& test, the recovexy of the floats 
under 1.4 spoific gravity is as foillows: 

. * 
Sample No. Ash $ Recovery $ 

2-A 7.3 81.5 
2-B 7.9 73-4 
2-c 0.3 62.2 
2-D 8.6 33.2 
2-E 7*3 71.4 
3-A 7.5 59.6 

,3-n 6.1 74-B 
3-c 64 71.9 
3,- D I.7 64.6 
4-A 6.9 8197 
4-B 9.0 37.0 
An-sage 7.55 65.3 

I& f.],v :,y:!:%\~i.ir*,, i.i,:,l, >~y<,e~!;(~:',, . , !~g. xii.: t>!! tij; I.0 it:,: 11;; I.110 jmZ??tblO 
oclcctive mini&:, and lower qwltiy in admitted (ebout U$ ash), and 
efficienoy of washery is fixed at 95$, we will oonclude 66.55 recoveq 
for wa&in~3. Then the totsl recovery &nst the tineable olean anal 
resemes will be 26.w. The diagrams for ths cUculation of coal 
resemes nre she- in Fig. 27 - Fig. 31. 

--I-- 



hi&E@3 sp.gr. I 
nm* i 

3.10 1.43 

2.80 l-43 

~ 

3.10 1.43 

3.10 I*43 

hclirlal 
..~ Area 
nlOOOri? 

1,360 6,040 26.6 

1,510 WSJ 26.6 

1,800 7,970 26.6 

1,512 6,7@J 26.6 

. 

26,760 

eanoxil 

1 loootal 

1,607 

1,609 
2,120 

1,702 

Ton - lxettio Ton 

22.6 I 
22.6 

29.8 

25.0 


