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Road development (West Colliery)
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Appendix 4-2 Basis of Cosf Estimate



Cost Estimation at Silimpopon

1. Working days and operating shift
Working days per week is 5 days .
Annuval working days = [52 weeks /7 year] X [5 days / week] — public holidays
B =52 X 5 — 10 = 250 days ./ year
One working day is divided 3 shifts . One shift is 8 operating houss .

2. Organization at mine site

- A proup

- Underground ~ B group

- C group

~ Produciin Deprtment - Fixed shift 1
~ Office works
- A group

—~ Washing plant ~ B group

— Office works

3 - A group
& - Magazine ~ B group
Mine Manager —  C group
~ Safely Department - Monitoring & - A group
Safety patrol - B group
-~ C group

Vice Mine Manager ——— ~ Lducation

— Office works

- A group

-~ Underground - B group

~ C group

- Mechanical & ~-  Office works
Electrical Department - A group

% - B group

— Surface - C group

- Work shop
- Civil works
=~ Office works




Mine engincering Planing & Control
Department [

Survey & Designing

Warchouse
- Accountling Department [
Accounting
A group
Personnel B group
- Adoministration C group
Depariment Office works

General affairs

2, Numbers of Personnel

2-1, Production department

(1) Underground

Coal production mainly consists of 1 face of long wall mining , 2 faces of road
development and its operation is done by 3 shifts (A, B, C group) .

Average altendance ratio of these direct produvtion group is estimated 85 % through
3 shifts .

@ workers at tong wall mining (reguired & registered) per shift

requiced registered

| Making holls & blasting works

Expanding rink bars & standing hydraulic props

Shoveling & moving chain conveyor

Removing hydraulic props at 3rd rew

Mazking stable room and other works

Checker for rik bars & hydraulic props
Subtotal

8»—-&-@&‘-&&

27

@ One driving face needs 5 workers . In this study there are regularly 2 driving
faces . Therefore 10 workers are required per shift and 12 registered workers are
necessary per shift .

@) To maintain roads , to prepare and do various works , for these purpose 8 workers
ate required per shift .  Average attendance ratio of these workers is estimated



90 % per shift . Thercfore 9 registered workers arc necessary per shifi .

@ To transport coal , rock , materials and so on , balteiy locomotives & mine cars
ar¢ introduced at horizonta rail roads . Basicaly one battery locomotive at upper
levet road and two battery locomotives at lower level road are used .  Onc battery
locomotive is run by operaler and conductor . Therefore 6 workers are required
per shift . Then 2 conductors are required at slope (ranpotiation . So for
horizontal and slope transportation 8 workers are required per shilt at underground
works . Additionally at surface one ballery locomolive is used for various works
and one operater , one conductor and one helper are necessary per shift .

Total transpotation workers are 11 .  Average attendance ratio of these workers is
estimated 90 % per shift . So 12 registered workers are necessary per shift .

required registered
U/G horizontal rail road 6
Stope conductors 2
Surface 3
Subtotal 11 12

® Fixed shift 1 group is necessary 1o do important works using skilled worker .

(2) Washing plant

At least a baum jig and hand picking system is introduced . When input capacity of
the jig is 60 tons/hour and input capacity of hand piking is 15 tons/hour , total input
capacity per day is a next equation . (60 + 15) tons/hour X 6 hours/shift X 2
shifts/day == 900 tons/day . Therefore 2 shifts/day operation has enough capacily .
12 workers for handpicking and 6 workers for various operators are required per
shift . Therefore 18 workers are necessary per shift . Average altendance ratio of
these workers is estimated 90 % per shift . So 28 registered workers are necessary
per shift .



Number of workers for Production depariment

requirerd workers registered workers
shift 1 |shift 2 |shift 3 |subtotal fishift 1 |shift 2 {shift 3 [subtotal
LAY , B&P 23 23 23 69 27 27 27 81
Headings 10 19 10 30 12 12 12 36
Maintenance 8 8 3 24 9 9 9 27
WG {Transportation il 11 11 33 12 12 12 36
Fixed shif 1 8 8 9 9
Office works 2 2 2 2
Subtotal 62 52 52 166 71 60 60 191
Hand picking 12 12 24 13 13 26
W/P §Opeiaters 6 6 12 7 7 14
Subtotal 18 18 36 20 20 40
Production Dcp total 80 70 52 202 91 80 60 231
Number of staff for Production department {registered)
shift 1 shift 2 shift 3 subtotal
| Depatment head 1 1
Superintended 1 1
Section chief 1 1
Group chief 1 1 1 3
LAY 3 3 3 9
UG Heading 2 2 2 6
General staff | Maintepance 2 2 2 6
Teansportation 2 2 2 6
Fixed shift 1 1 1
U/G sublotal 13 10 10 33
Superintended 1 1
W/P| Group chief 1 1 2
General staff 2 2 4
W/P subiotal 4 3 7
Production depariment lotal 18 13 10 41
Number of regtistered personnel for Production depariment
shift I shift 2 shift 3 subtotal
Workeis 91 80 60 231
Staff 18 13 10 41
Production dei)_a;{naent total 109 93 70 272




2.2, Safety department (number of resistered personnel)

shi_i:IHS

shift 1 shift 2 subtotal

Department head ) 1 1
Superintended 1 1

Staff Group chief 1 | 1 3
Mapazine 2 mi 2 6

General staff | Monitor & patrol 1 ld—h 1 3
Education 2 2

Subtotal 8 16

Patrol ] 2+ 6

Workers | Office work 1 1
Subtotal 3 2 2 7

Safety depariment total 11 6 6 23

2-3. Mechanical & electrical department (number of registered personnel)

shift 1 |shift 2 {shift 3 || subtotal
Department head o 1 1
Superintended 1 i
Section chief 1 H
Staff Group chief 1 1 1 3
Geneqal staff |Mechanical 1] 1 1 3
Electrical 1 1 1 3
U/G Staff subtolal 5 3 3 it
Mechanical (including winding operator) 6 6 6 18
Eicctricat 2 2 2 6
Workers | Fixed shift 1 (Mechanical & Electrical) 3 3
Officc works 1 |
workers sublotal 12 8 8 28
U/G subtotal 17 11 11 39
Superintended 1 1
Section chief 1 1
Group chief 1 1 1 3
Staff 3 shifts 1 1 1 3
General staff | Work shop 2 2
Sur- Civit works 1 1
face Staff sublotal 7 2 2 i1
3 shift 3 3 3 9
Workers | Workshop 6 o




Civil work (including road maintenance) 6 6 |
Office works 1 1
| |Worker subtotal B A EE 2
Surface sublotal 22 3 32

Staff 13 5 23 |
Mechanic & electrical depariment | Workers 28 11 11 50
total 40 16 16 73

2.4, Mine engineering department {number of personnel)

Depariment head ] 1
Scction chief 1
Planing & control General staff 2
Staff Subtotal 3
Section chicf i
Survey & designing | General staff 2
Subtolal 3
Siaff subtotal 7
Workers | Survey & designing ] 6
Mine engineering department total 13
2-5. Accounting department
Depasiment head 1
Superintendent 1
Warchouse Section chief 1
Staff General staff 1
Accounting Section chief 1
General staff 4—
Staff subtotal 9
Warchouse 4
Workers JAccounting 8
Workers subtotal 12
Accounting department (otal 21 |




2.6, Adoministration department

| snift 1 ] shin 2 | shift 3 [ sublotal

Departnient head 1 1

Superintendent ] 1
Scction chief 1 1]

General staff (3 shif) 1 1 1 3

Personnel General staff 2 2

Staff Policlinic 1 1 1 3
Personnel subtotal 5 2 240 9]

Scction chief 1 1

General affairs | General staff 2 2

General affaics subtotal 3 3

Staff subtotal § 2 2 12

Driver & helper 6 G 6 18

Security guard 4 4 4 12

Personnel Policlinic , other 2 2 2 6

Workers Office works 2 2
Personnel subtotal 14 12 12 38

General affaits 2 2

Workers subtotal 16 12 12 40

Adoministration total 24 14 14 52

2-7. Classfied personnel

Manager | Production | Safetly | Mec/Ele | Mn/Eng | Account | Adominill Subtotal
Manager/Vice 2 2
Department head 1 1 1 1 1 1 6
Superintended 2 1 2 1N H 1
Section chief | 2 2 2 2 9
Group chief 5 3 6 14
General staff 32 11 12 4 5 8 72
Staff subtotal 2 41 16 23 7 9 12 110
Workers 231 7 50 6 12 40 346
2 272 23 rA 13 21 52 456

2-8. Labor cost

This is referred to Mamut Copper Mining .



Overtime , welfare and other cost is calculated as 20 % of basic salary .

Salary scale/month/pesen Number || 1000USS$/year |
Manager & Vice [[Supervisory G15 A&D (135541195 12/3.8=3368 2 9:676
Department head | Supervisory G13 A&B (1245+1045)/2/3.8=301% 6 26,006
Superintendent  [|Supervisory G11 A&B (1140+1000)72/3.8=2828% 7 28,426
Section chief  [Supervisory G9 A&B  (1040+910) /2/3.8=257$ 9 33,307
Group chief Supervisory G7 A&B  (9504830)/2/3.8=234% 14 47,174
General staff Supervisory G5 A&B {865 1+755) /2/3.8=213% 72 220,838
Worker Production G5 1 INIT {630¢4954400)/3/3.8= 346 667,642

- 1345

Tolat 1,033,069

3. Work shedule

3-1. Basic rule for work schedule

(1) Road development
In order to simplify a work shedule , total length of inseam-road at mining panel is
included length of working face , then it is devided tow . This number is length of

upper and lower road respectively .

Connection roads , winzs and other are made by a fixed shift-1 team and
mainlenance teams . And coal produclion of these roads is not count to simplify
the study .
From 1st to 5th year number of teams of road development is 2 teams/shift .
From 6th to middle of 11th year number of teams of road development is 1~ 2
teams/shift
From middle of 11th to the final year number of tcam of road development is 1
team/shift
(D Main and Submain slope in rock = 1 m/shif/slope , 3 m/day/stope
@ Main and Submain slope in coal = 1.2 m/shift/slope , 3.6 m/day/slope
® Inseam road = 2.4 m/shift/road s 7.2 m/day/road

@ uw
Coal production from 1/W using hydraulic props and rink bars depends on number
of hydraulic props which arc removed . One tcam can remove 50 hydraulic
props/shift . In this study there are 2 teams , so 100 hydraulic props/shift are
removed . This means that 60 m/shif can be mined and 180 m/day , becaunse



&

distunce between hydraulic plops is 0.6 m.
Advancing meters of L/W is showned the next .
180 m/day = 100m jcycle = 1.8 cyclefday , 1.8cyclefday X L2micycle =_2,16 m/day .

% From 11th to 22th year at other mining panet , L/W is operated 1shift/day and
it advances_0.72 m/day .

* After road development finishs , from 22th year additional mining operaion is 2
shift/day and it advances 1.44 m/day, .

(3) Board & Pillar

At mining panel 10 m wide safety pillar is
remained and 5 m width is mincd , so mining
ratio is 1/3 .

A LW tcam devides into 4 teams/shift and each
: team works at 4 faces .

10m *5m] 10m | 5o 10m One face advances 3.6 m/shift and 10.8 m/day ,
4 faces advance_43.2 m/day [regular teams} .

[Additionat teams])

In 6th and 9th year 1 team/shift (3 teams/day) is moved from road devclopment to
Board & Pillar to avarage annual production . In this cace advancing ratio is 108
m/day .

From 11th to 22th year 4 teams/day is adopted . In this cace advancing ratio is 3.6m
X 4shifyyday = 14.4 m/day .

(4) Production shedule (X 1000 tons)

Year i 2 3 4 5 6 7 3
Production 36| 10721 1634] 1621 16051 16551 166.1] 1521
Year 9 10 i1 12 13 14 15 16 |
Production 1526 | 1567 1694 1627% 1760 1551 161.7| 1717
Year 17 18 19 20 21 22 23 24
Prodction 17201 1ss91 1564] 1608| 1594| 17361 1642| 1303

4. Investment
4-1. Parmanent facilities and others at surface (US$)

-9.



Facility and equipment Number |Unil price Total Memo N
| 1|Access road and preparation work ) 300,000
2| Office , shower roon and so on 1| 3008/l |  300,000]1000 n1 , 1/3 of Japan
3| Warchouse 1] 3008/m| 150,000|500 M , 173 of Japan
4| Explosives magazine 1| 3008 | 60,000 |200m , 1/3 of Japan
5| Workshop 1 400,000 |including implements
6| Air compressor 1| 250,000] 500,000 |300HP X 2
7| Washing plant one set 600,000 |Jig , conveyor , pumps
| 8[Main fan i{ 150,000 150,000 |200HP
9| Main winding machine 1| 600,000 | 600,000 |300 ~ 400HP B
10{Submain main winding machine 1] 160,000 | 100,000 |50 ~ 1001P
11| Clcan water plant one set 100,000
Subtotal 3,260,000
12| Othess 552,000 |20 % of Subtotal
Tolal 3,912,000

4-2. Transportation and other equipment at surface (US$)

Faciliyt and equipment Nuwmnber |Unit piice ] Total Memo
1| Commoter bus 21 100,000 200,000 | Life time 8 years
23Service truck 2] 30,000 60,000 |Life time 8 years
3 |Patrol car 1] 40,000 40,000 [Life time 8 years
4| Bulldozer (D-85) 1| 350,000 | 350,000 |Life time 10 years
5| ¥rontend loader (WA-350) 1| 200,000 | 200,000 |Life time 10 years
6| Grader 1} 150,000 | 150,000 |Life time 10 years
Total 1,000,000
4-3. Safety equipment in U/G(US$)
Facitiyt and equipment Number |Unit price| Total Memo
1 :S_a_fgpz l::lmp(Yl:iEOOO) 300 5003 150,000 | Life time 5 years |
Lamp charger (YL-5240-40) | 8| 12000] es000|
2|CO Mask 360 115 34,500 |Life time 3 years
3| Dust Mask 300 30 9,000 [Life time 3 years
4| Mcthan detector (Tn}:_a.) ) 70| 1,360 9200
Methen detector (Toka 1009%) | o] 130| sieo|
510xgen measore (GO-25KS) 6] 2,100 12,600
| 6[CO detector 6 1,400 8,400
7|Oxygen breathing apparafus 30 12,000 | 360,600 |Rescure team
8|Radio communicatin system one sel 70,600

- 10 -
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S| U/G telephone system one set 50,000 s
Total 893,860
4-4. U/G main transportation (US$)

Facitiyt and equipment Number |Unit price ] Total Memo
1|Mine car(2 m* ) 200 5,000§ 100,000
2| Flat car 10 5,000 50,000
3| Menride slope train one set 200,000
4| Battery locomotive 43 200,000 800,000

1,150,600
4-5. U/G road development and Board & Piltar

Facility and equipment Number |Unit price | Total Memo
1|Side-dumping loader (ME632) 3| 250,000 | 750,000 |Life time 10 years
2|Side-dumping loader (MEG12) 6] 150,000 | 900,000 |Life time 10 years
3| Chain conveyor 8] 50,000} 400,000 |Lifc time 10 years
4| Hydrautic prop (internat pump) 1,250 700 875,000 |Life time 10 yearsw
S| Electric winch{30 HP) 4] 40,000 ] 160,000
6] Local fan 10| 25000 | 250,000
7| Air Auger 12 2,000 24,000 |Life time 2 years
8| Rock hammer 6 3,000 18,000 [Life time 2 years
9| Coal pick 12 1,000 12,000 }Life time 2 years

10| Small pump 20 2,000 40,000 |Life time 2 years
Total 3,429,000
4-6. U/G Long wall (US$)

Facility and equipment Number jUnit price | Total ~ Meme
1|Hydraulic prop i,000 500 500,000 ]Life time 5 years
2|Rink bar 1,000 100 100,000 {Life time 5 years
3| High-pressure pump 2 50,000 | 100,000 {Life time 10 years
4 |Face conveyor 2 | 70,000 | 140,000 |Life time 10 years
5} Chain conveyor 2 56,000 100,000 |Life time 10 years
6]Air auger 8 2,000 16,000 |Life time 2 years
7{Coal pick 8 1,000 8,000 |Life time 2 years

Total 964,000
4-7. U/G Others
I I Facility and equipment |Numbcr IUnit pricel Tolal Memo

-11-




1|Fixed drainage pump 21 30,000 60,000 |Life time 10 years
2| Small back-hoe {for maintenance} 31 50,000 150,000 [ Life time 10 years
3| Survey Implement one set 50,000

_ 260,000

4-8, First investment

| 1 Parmanent facilities and others at surface 3,912,000
2 | Transportation and other equipment at surface 1,000,000
3| Safety equipment 893,000
41U/G main transportation 1,150,000
S| W/G road development and Board & Pillas 3,429,000
6| U/G Long wall 964,000
T1U/G others 260,000

11,608,000

S. Consumables
5-1. Electricity (Industrial Class 2)

Installed capacity is 1500kw and its working ratio is supposed 60 % .
@ At working days : 250 X 24 X 900kw X 0.23 RM <+ 3.8RM/$= 326,842 USS$/year
@ At holidays  : 150 X 24 X 300kw X 0.32 RM -+ 3.8RM/$= 65,368 US$/year

392,210 US§/year
5-2, Materials for road development  US$ / meter
Number |Unit price total Memo

Steel support ane set 150 3 picces{beam X 1, leg X 2)
Bracing wood : 10 0.8 30 6" X 6" 3.5 RM/Ft  devided 4 pieces
Wood plate . 18 0.5 9.0 6"X 6" 3.5 RM/Ft  devided § picces
Tention bar 10 0.2 2.0
Detonator cap 40430 1.5] 60745 Rock / Coal
Explosive 80/ 50 1.0 80 /50 Rock /7 Coal
Slipper wood 2 8.9 17.8
Rail 200 20.0 22.7 kg/m
Air pipe i 7.9 19 excluding valves
Waler pipe 1 33 33 excluding valves
Drainage pipe | 33 33
Power cable I 80 80
Others 10 hoses , tamping materials , eic

451.3 / 406.3 | Rock / Coal

-12 -




From 6th year material cosl of inscam road is 50 % and 20 % of above mentioned
table excludeing exclusives and wood materials, Because thesc materials can be
recoveirable .

406.3 — (150 +20+7.743.3+43.3) X 0.5 + 80 X 0.8 = 250.2 US$ / meter

5-3, Materials for Board & Pillar  US$ / meter

Number | Unit price total Memo
Wood plate 10 0.5 5.0
Detonator cap 20 1.5 30.0
Explosive 20 1.0 200
Others 5.0| Air hose , water hose clc
‘Total 50.0 o

5-4, Materials for Longwall  USS$ / ton

Number | Uit price total Memo
Wood plate 1 05 0.5
Bamboo net 1 0.5 - 05
Detonalor cap 1 1.5 1.5
5] Explosive 1 10 1.0 7
Others 0.5 0.5 | Air hose , water hose ,ete
Total 4.0




Appendix 4-3 llustration of Mining Method



Working Sequence of LAW using Hydraulic props and Blasting

1. Before Blasting

harged into the holes.

Blasting holes are made and explosives are ¢
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Appendix 5

Photographs



Geological mapping

Coal oulcrop (YKOO1
1.16m on BD route in
Sesui West Area)

Observing and logging
of coal outcrop (NK141
3.05m in Malibau Area)



Trenching

Sampling after trenching
at SW37

NK137

GPS survey
in S.W.Malibau



survey of remote place
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The abandoned No.1
incline of old Silimpopon
Colliery.
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