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MANUAL ON GEOLOGICAL SURVEY DEPARTMENT
MALAYSIA'S RESERVE/RESOURGE CLASSIFICATION SYSTEM

1.0 INTRODUCTION

There are several different reserve classification systems in use loday, all
based on differing principles. Presently individual officers of the Geological Survey
Department Malaysia (Kajibumi) have adopted, with minor modifications, the reserve
classification system drawn up by the US Bureau of Mines (USB.NIi) for its general
usage. However, specifically for reserve classification of the country’s coal resources,

‘the Malaysian Coal Classification System has been devised {Table 1).

Using this Ma!aysian Coal Classification System as a basis, the Federal
Inst.itule for Geoscience and Natural Resources Germa ny {BGR) had, between 1887-
1995, further developed the coal classification into more comprehensive formats
(Extended Resource Classification System : Kelter, 1991; A new resewefrésource
classification : Kelter and Bandelow, 1992). The final version, originéily referred t6
as the UN - 3D Reserve/Resource Classiﬁéation S:ystem. was éubmiﬁed to _the
Economic Cbmmission Europe, UN for adoption. After a series of rne_etings. 6f
experts from Europe, Canadé, USA and Australia, the system was_ﬁnaily adopted by
UN/ECE at its meeting in Haho_ver in December 1995 as the UN Internéﬁohal
Frame_work Classiﬂcation. For Reserves/Resources (Téble 2). The intention is to
encourage éountries to ﬁt their ﬁationaf classification systems into this infernational |

framework.



Kajibumi, which is the custodian of Malaysia's mineral-related information, has
no reserve classification system of its own at the moment other than the specific
scheme to cater for coal. As such, a national, practical, general purpose
reserve/resource classification system, capable of meeting the needs of the
department and the mineral indusltry, is necessary. For this purpose, Kajibumi has
adopted the UN International Framework Classification for Reserves/Resources as
a basis for structuring a national classification scheme (the UN Framework

Classification is included as appendix | of this manual).

2.0 KAJIBUMI'S RESERVE/RESOURCE CLASSIFICATION SYSTEM

The structure of Kajibumi's reservefresource classification scheme is shown

in Table 3. In essence, the overall features of the UN Framework Classification is

retained, except that:-

{a}  Additional resen)elresource classes (123) and (223) are included in Kajibumi's
classification scheme to cater for non-melallic minerals such as clays and
bonstrucﬁon sand and g'ravel which require low mining investment. The
.économic \(Eability of su_ch’deposits caﬁ often be established with minimal

‘invesiigatiqn'and simple cost-benefit éstim.até.s during the prefeasibility study -

stage.



(b)

Economic viability category "3" (intrinsically economic : meaning economic {o
potentially economic) is introduced to replace economic viability categories "1-
2" (economic to potentially economic, ie: intrinsically economic) and 7"
{economic viability undetermined) in the UN Framework Classification so as
to harmonize the economic viability categories wilh the codings for resource

classes under various stages of Geological Study (compare tables 2 and 3).

As in the UN Framework Classification, the main features of the Kajibumi

Classification System are :-

(a) Mineral reservesiresources are classified based on
- four stages of Geological Assessment
- three levels of Feasibility Assessment

- three categories of Economic Viability

{(b)  There are eight classes of mineral reserves and resources (see tables

3 & 4).

{c) Each reservefresource class is codified based on the stage of
geological and feasibility assessment and i_ts economic viability (see .

tables 3 & 4).

For details of the classification and codification, the reader is referred to

appe'ndix 1 : UN Framework Classification.

3
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(b)

(c)

(d)

The significant features of this classication sysiem are !

It can accommodate the reservelresource figures estimated through Kajibumi's

existing exploration methodologies.

It can accommodate the reservelresource figures supplied by

exploration/mining companies.

it is practical and readily understood.

it conforms %o the UN Framework Classification.

3.0 DEFINITION OF TERMS USED (N THE KAJIBUM CLASSIFICATION SYSTEM

The definitions of terms used in the Kajibumi System largely conform to those

terminologies introduced in the UN Framework Classification.

The deﬂnitions used are as follows:-

(a) Definitions of Stages of Feasibility Assessment

Mining Report: A Mining Reportis understodd as the currenf documentation of

the state of development and exploitation of a'deposil during its

economic life including current mining ptans. It is generally made



Feasibility Study :

by the operator of the mine. The study takes into consideration
the quantity and quality of the minerals extracted during the
reporting time, changes in Economic Viability categories due to
changes in prices and costs, development of relevant
technology, newly imposed environmental or other regulations,

and data on exploration conducted concurrently with mining.

It presents the current status of the deposit, providing a detailed
and accurate, up-to-date statement on the reserves and the

remaining resources.

A Feasibility Study assesses in detail the technical soundness
and Economic Viability of a min'ing project, and serves as the
basis for the investment decision and as a bankable document
for project financing. The study constifutes an audit of all
geological, engineering, environmental, legal and economic
information accumuialed on the project. Generally, a séparate

environmental impact study is required.

Cost data must be reasonably accurate {usually within + 10%).
and no further in\)estigatidns should be 'n'ecessary to make the

investment decision. The information basis associated with this

level of accuracy comprises the reserve figures based on the

results of Detailed Exploration, technological pilot tests and



Prefeasibility

Study

capital and operating cost calculations such as quotalions of

equipment suppliers.

A delailed list of the items addressed in a Feasibility Study is

given in Appendix |.

A Prefeasibhility Study provides a preliminary assessment of the
Economic Viability of a deposit and forms the basis for justifying
further investigations (Detailed Exploration and Feasibility
Study). It usually follows a successful exploration campaign, and
summarizes all geological, engineering, environmental, legal and

economic information accumulated to date on the project.

In projects that have reached a relatively advanced stage, the
Prefeasibility Study should have error limits of + 25%. In less
advanced projects higher errors are to be expected. Various
térms are in use internationally for Prefeasibility Studies
reﬂeéting the actué! accuracy level. The data required to achieve
this level of accuracy are reserves/resources ﬁgureé based on

Detailed and General Exp!oratibn, technological tests at

| laboratory scale and cost estimates e.g. from catalogues or

based on comparable mining bperations.



Geological Study :

The Prefeasibility Study addresses the items listed under the

Feasibility Study, although not in as much detail.

For the low investment mining of non-metalic mineral
commodoties such as construction sand and gravel, clays etc.
which requires only minimal investigation, a comprehensive
prefeasibility study is not necessary for the assessment of
economic viabilty. In such cases, a "prefeasibility study”
consisting of a simple cost-benefit estimate will be sufficient to

establish the economic viability of a deposit.

A Geological Study is an initial evaluation of Economic
Viability. This is obtained by applying meaningful cut-off values
for grade, thickness, depth, and costs estimated from

comparable mining operations.

Economic Viability categories, however, cannot ih gehéra! be
defined from the Geological Study because of tﬁé Iat;k of détaiis
necesséry for an Economic Viébility evélﬁation. .The resource
quéntities estimated mag; indicate that the deposit is of i.ntrinsic.
ecoriorhic intereét, le. in the rahgé of economic to potentially

economic.



A Geological Study is generally carried out in the following four
main stages: Reconnaissance, Prospecting, General Exploration
and Detailed Exploration (for definition of each stage see
below). The purpose of the Geological Study is to identity
mineralization, to establish continuity, quantity, and qualily of a

mineral deposit, and thereby define an investment opporunity.

{b) Definitions of Stages of Geological Study

Reconnaissance :

Prospecting :

A Reconnaissance Study identifies areas of enhanced mineral
potential on a regional scale based primarily on results of
regional geological studies, regional geological mapping,
airborne and indirect methods, preliminary field inspection, as
well as geological inference and extrapotation. The objective is
to identity mineralized areas worthy of further investigation
towards deposit identification. Estimates of quantities should
only be made if sufficient data are available and when an

analogy with known deposits of similar geological characler is

"possible, and then only within an order of magnitude.

Prospecting is the systematic process of séarching for a
mineral deposit by narrowing down areas of promising enhanced
mineral potential. The methods utilized are otucrop identification,

geological mapping, and indirecl methods such as geophysical



General

Exploration :

Detailed

Exploration :

and geochemical studies. Limited trenching, drilling, and
sampling may be carried out. The objective is to idenlity a
deposit which will be the target for further exploration. Estimates
of quantities are inferred, based on interpretation of geological,

geophysical and geochemical results.

General Exploration involves the initial delinealion of an
identified deposit. Methods used include surface mapping,
widely spaced sampling, trenching and drilling for preliminary
evaluation of mineral quantity and quality (including
mineralogical tests on laboratory scale if required), and limited
interpolation based on indirect methods of investigation. The
objective is to establish the main geological features of a
deposit, giving a reascnable indication of conﬁnuity and
providing an initial estimate of size, shape, structure an:d Qrade.
The degree of accuracy should be sufficient for deciding

whether a Prefeasibility Study and Detailed Exploration are

warranted.

Detailed Exploration involves the detailed three-dimensional
delineation of a known deposit achieved through sampling, such
as from outctops, trehches, boreholes, shafts and tunnels.

Sampling grids are closely spaced such that size, shape,

- structure, grade, and other relevant characteristics of the deposit



are established with a high degree of accuracy. Processing lests
involving bulk sampling may be required. A decision whether to
conduct a Feasibility Study can be made from the information

provided by Detailed Exploration.

(¢} Definitions of Economic Viability Categories

Economic :

Potentially

Economic

Quantities, reported in tonnes/volume with gradefquality,
demonstrated by means of a Prefeasibilily Study, Feasibility
Study or Mining Report, in order of increasing accuracy, that
justify extraction under the {lechnological, economic,
environmental and other relevant conditions, realistically

assumed at the time of the determination.

Quantities, reported in tonnesivolume with grade/quality,
demonstrated by means of a Prefeasibility Study, Feasibility

Study or Mining Report, in order of increasing accuracy, not

justifying extraction under the technological, economic,

environmental and other relevant conditions, realistically

assumed at the time of the determination, but possibly so in the

- future.

10



Intrinsically
Economic :
(Economic to
Potentially

Economic)

Quantities, reported in tonnesivolume with  grade/quality,
estimated by means of a Geological Study. Since the
Geological Study includes only a preliminary evaluation of
Economic Viability, no dislinction can be made between
economic and potentially economic, These Resources are
therefore said to Intrinsically Ecenomic and lig in the range of

economic to potentially economic.

(d) Definitions of Mineral Reserve/Resource Terms

Proved Mineral

Reserve (111} :

Probable Mineral
Reserve

(121+122+123)

Feasibility
Mineral Resource

(214)

Demonstrated to be economically mineable by a Feasibility Study

or actual mining activity usually undertaken in areas of Detailed

Exploration.

Demonstrated to be economically mineable by a Prefeasibility
Study usually carried out in areas of Detailed Exploration and
General Exploration or in afeas covered by Pro’spec'ting. fdr
certain non-metallic minerals which require low mining

investment and minimal investigation.

Demonstrated to be potentially economic by a Feasibility Study

of prior mining activity usually carried out in areas of Detailed

~ Exploration.

11



Prefeasibility
Mineral Resource

(221+222+4223) :

Measured
Mineral

Resource (331) :

Indicated Mineral

Resource {332) :

inferred Mineral

Resource (333) :

Reconnaissance
Mineral Resource

(334)

Demonstrated to be potentially economic by a Prefeasibility
Study usually carried out in areas of Detailed Exploration and
General Exploration or in areas covered by Prospecting for
certain non-mefallic minerals which require low mining

investment and minimal investigation.

Estimated to be of intrinsic economic interest based on Detailed
Exploration establishing all relevant characteristics of a deposit

with a high degree of accuracy.

Estimated to be of intrinsic economic interest based on General
Exploration establishing the main geological features of a
deposit providing an initial estimate of size, shape, structure and

grade.

Estimated to be of intrinsic economic interest based on
Prospecting having the objective to identify a deposit. Estimates
of quantities are inferred, based on outcrop identification,

geological mapping, indirect methods and limited sampling.

Based on Reconnaissa nce, having the objeétfve toidentify areas
of enhanced mineral poféhtia!. Estimates of quantities should
only be made if sufficient déta are available and wﬁen an
analogy with known deposits of similar géo!ogiéal character is

possible and then only within an order of magnitudé.

12



¢) Total Mineral

Resource :

(f} Mineral

Reserve

{g) Remaining
Mineral

Resource

(h) Uneconomic

Deposit

(g) Mineral

QOccurrence !

All naturally occurring concentrations of mineral raw material of

economic inlerest and with specified geological cerlainty.

The economically mineable part of Total Mineral Resource as

demonstrated by Feasibility Assessment.

Balance of the Total Mineral Resource that has not been

identified as a Mineral Reserve.

Mineral raw material of estimated quantity that are too fow in
grade or for other reasons are not considered potentially

economic. Thus Uneconcmic deposit is not part of Mineral

Resource.

An indication of mineralization that is worthy of further
investigation. The term Mineral Occurrence does not irply any
measure of volume/tonnage or grade/quality and is thus not part

of a Mineral Resource.

13



5.8

(a)  For high calcium limestone, CaCO, >95%.

{b)  For high magnesium limestone, MgO >17% (MgCO, >35%).

(c) Limestone has many industrial applications. The following are the

CaCO0,/MgCO, requirements for some major end uses:-

(i) Agriculture

(i)  Acid neutralization
(iii)y Glass

(iv) High calcium lime

(v) High magnesium lime
(viy Portland cement
(vii} Refractory dolomite

(viii)  Open hearth furnace

Coal

5.81 Definition

: CaCQ, >80%. or MgCO, > 31%
: CaCO® >95%.

: CaCO, >98%.

: CaCO, >80%, <5% MgCO,.

: MgCO, >40%.

: CaCO, >75%, MgCO, <6%.

: MgCO, >40%.

: CaCO, >98%.

"Coal' is a readily combustible rock containing >50% by weight

carbonaceous material. -

26
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5.8.2 Exploration guidelines

Field method is essentially geological mapping and sampling supported by

geophysical investigalions and core drilling. _

Coal is derived from the compaction and induration and/or metamorphism of

plant remains. The deposits may be tabular or lenticular in shape.

5.8.3 Limiting factors

For classification purposes, the coal should meet the following requirements:-

(a)
(b)
{c)
{d)
{e)

Seam thickness of more than 0.6 metre.
Ash content of raw coal less than 50%,
"Overburden : coal thickness” ratio (for opencast mining) less than 10:1.
Net calorific value of raw coal more than 11,0600 kj!kg.
Iin addition, different categories of coal have their own individua!
requirements with respect to:-
(i) Ash content.
(ii) Net calorific value.

(iii) Total sulphur content.

27



Table 3: Geological Survey Department Malaysia Reserve/Resouroe Classification

Delailed
Exploration

General
Exploration

Prospecting

——

Reconnaissance

Feasibility
Study
and/for
Mining
Report

Prefoasibility
Study

Gecloglcal
Study

Recoma Sanc
mlr eral

Note:-

{a) Economic viability categories: 1 = economic
3=

2 = potentially economic
mtrinstcally economic (economic to potentially economic)

{b) Codiﬁed reserve{resource classes {123) and (223) are for non-metaliic minerals such as construction
sand and grave!, clays etc. which require low mining investment. The economic viability of such
deposits can often be established with minimal investigation and simple cost-benefit estimates during

- the "prefeasibility study® stage. in such cases, comprehensive prefeasibility studies are not necessary
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Appendix 2

Coal Graphic Logs
Appendix 2-1 Malibau
Appendix 2-2 Southwest Malibau
Appendix 2-3  Silimpopon
Appendix 2-4 Sesui Wesl
Appendix 2-5 Gunong Luls
Appendix 2-6 Serudong

Appendix 3
Compilation Map of Mapping Sheets
Appendix 3-1 Malibau Area
3-1-T1  Malibau Area (T 1)
3-1-T2 Mahbau Area (T2)
3-1-T3  Malibau Area (T 3)
3-1-T4  Malibau Area (T4)
3-1-T5  Malibau Area (T5)
3-1-T6  Malibau Area (T6)
3-1-77  Malibau Area (T7)
3-1-T8  Malibau Area (T 8)
3-1-T9  Malibau Area (TS)
3-1-T10 Malibau Area (T10)
Appendm 3-2 Southwest Malibau Area
3-2-T18 ._s W. Malibau Area (T1B)
3-2.728 S.W, Malibau Area (T2B)
3-2-T3B  S.W. Malibau Area (T3B)
3-2-T4B  S.W. Malibau Area (T4B)
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Appendix 4-2 Basis of Cost Estimate



Cost Estimation at Southwest Malibau

1. Working days and operating shift

Working days per week is S days .
Annual working days = [52 weeks / year] X [5 days /" week] -~ public holidays
= 52X 5 — 10 = 250 days / yeac

One working day is divided 3 shifts . Onc shift is 8 opcrating houwss .

2. Organization at mine site

Mine Manager

Vice Mine Manager

— Productin Depriment

-~ Safety Department

~ Mechanical &
Electrical Department

Underground

Washing plant

Magazine

Monitaring &
Safety patrol

Education

Office works

Underground

Surface

A group
B group
C proup
Fixed shift 1
Office works
A group
B group
Office works

A group
B group
C group
A group
B group
C group

A group

B group

C group
Office works
A group

B group

C grovp
Work shop
Civil works

Office works



Mine cngincering - Planing & Control
Department

~ Survey & Designing

- Warchouse
- Accounting Depariment
=~ Accounling
- A group
Peisennel B group
— Administration C group
Department Oflice works

General affairs
2. Numbers of Personnel

2-1, Production department

(1) Underground

Coal production mainly consists of t face of long wall mining (Kakkuchi Harai) , 2
faces of road development and its operation are done by 3 shifis (A, B, C group).
Average atiendance ratio of these direct production groups is estimated 85 % through
3 shifts .

Average attendance ratio of other groups is eslimated 85 % through 3 shifts .

(D There are 5 kakkuchies at a longwall faéc and these 5 kakkuchies are operated .

2 workers are placed at every
kukkuchi for mining work and
other 2 workers are placed to
help distribute supporting materials
and to load producted coal into

mine cars .

S0 12 workers are required per _
shift and 15 registered workers are nesessary per shift .
2 shifts/day are used for coal production and 1 shift/day is used for filling work at

mined out area .



® In this study there are regularly 2 driving faces . One driving face nmeeds 5
workers/shift , Therefore 10 workers are required per shift and $2 registered
workers arc necessary per shift ,

® To maintain roads , to prepare and do various works , for these purposc 8 workers
are required per shift .  Average attendance ratio of these workers is estimated
90 % per shift . Therefore 9 registered workers are necessary per shift .

@ To transport coal , rock , materials and so on , battery locomotives & mine cars
are introduced at horizonta rail roads . Basicaly one battery locomotive at upper
level road and two battery locomotives at lower 1gvel road arc used . One battery
locomotive is run by one operater and one conductor . Therefore 6 workers are
required per shift . Then 2 conductors are required at slope tranportation . So
for horizontal and slope transportation 8 workers are required per shift at
underground works . Additionally at surface one battery locomotive is used for
various works and one aperater , one conductor and one helper are neccssary per
shift . Total transpotation workers are 11 . Average allendance 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
Slope conductors 2
Surface 3
Subtotal 11 12

® Fixed shiﬂ 1 group is necessary to do important works using skilled worker ,

6] Washing plant

Three will be many out- Of-dllullODS from f;llmg material of mined out area , rock of
floor and roof . '

So at least a baum jig and hand plckmg system will be introduced .

When mput capacity of the iig is 60 tons/hour and input capacity of hand piking is 15
tons/hour , total inpu( capacity is (60 + 15) tons[hoi:r X 6 hours/shift X 1 shifts/day
= 450 tons/day [450 X 250 = 112,500 tons/year]

This capacity shows this plant has cnough capacity by 1 shift opcratlon/day in many
years except in 6 th and 7 th year .

In 6 th and 7 th year sometimes it needs overtime work to wash coal ,



12 workers for handpicking and 6 workers for various operators are required per
shift . Thercfore 18 workers are necessary per shift . Average attendance ratio of
these workers is estimated 90 % per shift . So 20 registered workers are necessary
per shift ,

Table 30 Workforce of Production Department

Number of workers

requirerd workers registered workers
shift 1 |shift 2 |shift 3 total |[[shift 1 |shift 2 |shif 3 total
[ [Mining 1| 12| 2] 3 st 15| 15! as
Headings i0 10 10 30 12 12 12 36
Mainlenance 3 8 8 24 9 b4 g 27
U/G | Transpostation 11 11 11 a3 12 12 12 36
Fixed shift 1 8 8 9 9
Office works 2 2 2 2
Subtotal 51 41 11 133 59 48 48 155
Hand picking 12 12 13 13
W/P | Operaters 6 6 7 7
Subtotal 18 18 20 20
Department total 69 41 41 151 79 48 48 175
Number of staff (registered)
shift 1 shift 2 shift 3 tozal
Depatment head 1 i
Superintendent 1 1
Section chief 1 1
Group chief 1 1 1 3
Mining 2 2 2 i
u/G Heading 2 2 2 6
General staff | Maintenance 1 1 1 3
Transportation | 1 1 3
Fixed shift 1 1 1
/G subtotal : 16 7 7 24
Superintendent 1 1
W/P | Group chief - 1 1
General staff _ 2
W/P sublotal 4 4
Department total : 13 7 7 29




Number of regtistered personnel fov Productlon department

shift 1 | shitt2 | shit3 | subtotal
Workers 79 | 4 | a8 | s
Staff 15 A 29 |
Production depariment total 924 55 ss 204
2-2, Safety department (number of resistered personnet)
L shift 1 shift 2 shift 3 || subtotal
Department head 1 1
Superintended 1 1
Staff Group chief { H 1 3
Magazine 2 2 4
Genera! staff | Monitor & patrol 1 1 1 3
Education 2 2
Subtotal 8 4 2 14
Patrol 2 2 2 6
Workers | Office work 1 1
Subtotal 3 2 2 7
Safety departnient {otal 11 6 6 21

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

shift 1 [shift 2 |shift 3 || subtotal
Departiment head 1 1
Superintended 1 1
Section chicf i 1
Staff Group chief ] 1 1 3
General staff | Mechanical 1 1 1 3
Electrical 1 1 1 3
/G Staff subtotal ' 5 3 3 11
' Mechanicat (including winding operator) 6 6 6 18
Electrical - .2 2 2 6
Workers | Fixed shift 1{Mechanical & Electrical} 3 : 3
Office works 1 1
workers subtotal 12 8 8 28
U/G subtotal i7 11 131 39
ISuperinIcnded 1 1




Section chief 1 1
Group chicf ! L 1 3
sttt | | 3 shifs 1 1 1 3|
General staff | Work shop 2 i AM“{
Sur- Civil works 1 1
face Staff subtotal 7 2 2 11
3 shift 3 3 3 9
Workers | Workshop 6
Civil work (including road maintenance) 6
Office works H
Worker subtotal 16 3 22
Surface subtotal 22 5 32
Staff 13 5 pA)
Mechanic & electricat depariment | Workers 28 11 11 50
total 40 16 16 73

2-4. Mine engincering department (number of personnel)

Depariment head 1
Scction chicf 1
Planing & control General staff 2

Stalf Subtotal 3]
Section chief 1
Survey & designing | General staff 2
Subtotal 3
Staff subtotal 7
Workers | Survey & designing &
Mine engineering department tolal 13

2-5. Accounting depariment

Depan'mem head 1
Superintendent 1
Warchouse Section chief 1
Staff » General staff 1
Accounting Section chicf - 1
General staff 2
Staff subtotal 7
Warehouse 2




Workers

Accounting

Workers subtotal

Accounting depariment total

2.6. Administration department

This is refesred to Mamut Copper Mining .

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

shift 1 | shift 2 | shift 3 | subtotal
Department head e 1 1
Superintendent 1 lw
Staff ?ersonncl Sectien chief ) 1] Ty
& General staff (3 shift) 1 1 i 3
General  affairs |General staff 2 2
Policlinic 1 1 1 3
Staff subtotal 7 2 2 11
Personnel Driver & helper 4 6 6 18
& Sceurity geard 4 4 4 12
General affairs|Policlinic , other 1 1 1
Workers Office works 2
Workers subtotal 13 11 11 35
Administration total 20 i3 13 46
2-7. Classfied personnel
Manager | Production | Safety | Mec/Ele | Mn/Eng | Account | Adominiy Subtotal
Manager/Vice 2 2
Department head 1 1 1 1 1 1 6
Superintended 2 1 2 1 1 7
Section chief 1 2 2 2 1 3
Group chief 4 3 6 13
General staff 21 9 12 4 8 57
Staff subtotal 29 14 23 7 i1 93
Workers 175 7 - 50 6 35 279
204 23 73 13 13 46 372
2-8. Labor cost




"Shalary scale/month/peson || Nurber || 1000US$/year
Manager & Vice jjSupervisory G15 A&D (1355+1195)/2/3.8=336$ 2 9676
Department head (| Supervisory G13 A&B {1245+1045)/213.8=301% 6 26,006
Superiniendent  [[Supervisory G11 A&B (1140+1000)/2/3.8=2828 7 28,426
Scction chief Supcrvisory G9 A&B  (10404910) /2/3.8=257% 9 33,307
Group chief Supervisory G7 A&B  {950+830) /2/3.8=2348 13 36,504
General staff Supervisory G5 A&B  (865+755)/2/3.8=213% 57 145,692
Worker Production G5 | ITHI (630+4495+400) /3/3.8= 279 448,632

1348

3. Work shedule
3-1. Basic rule for work schedule

(1) Road development
(D Main and Submain slope in rock = 1 m/shift/slope , 3 m/day/slope

@ Cross cut in rock = 1.2 m/shifi/cross cut , 3.6 m/day/cross cul
@ Inscam road = 2.4 my/shifi/road , 7.2 m/day/road
@ Inseam raise = 2 m/shift/raise , 6 m/day/raise

2) LW

Coal is cut out by blasting and wooden prop and beam are used to support roof.
2 shifts/day are set for production work and 1 shift/day is set for filling work of
mined out area to prevent earth pressure . ‘
In this study, true dip
is very stcep and supporting and other works take time , so 5 limes blasting/shift
is applied . 1 time blasting advances 1.2 m so § X 12=6 m/shifl[kakkuchi and
S kakkuchies X 6 = 30 m/shift , 30 m/shift X 2 shift /day = 60 m/day .
At west colliery after finishing road developement, 1 of 2 groups/shifi of road
“development is moved to W/F . So 3 workers are distribute at a kakkuch (1
worker is added ) from middle of 14th year and pmduclmty is estimated 20 %

Usually at a kakkuchi blasting work is 5 ~ 8 times/shilft .

up . Next table shows productwnty of W/F
Seam |working hight | advanced M| width | gravity . |recovery rale Tons/day
Bi 1.9 60 2.4 14 0.95 364
E1 1.7 . 60 24 1.4 0.95 26 = 3N
E2 1.6 60 2.4 1.4 0.95 306 = 367




(3} Production shedule (X 1000 tons)

Year 1 2 3 4 s | s 7 | 8
Production -
Year 9 10 11 71‘2 13 14 15 16
Production i - ] B
Year 17 18 | 19
Prodction

Table 43  Details of Capital Costs

{(a) Surface facilities (US$)

Facility and equipment Nurmber |Unit price Total Memo
1{ Aceess road and sitc preparation 300,000
2| Office, shower room, elc. 1} 3008/m [240,000 soont , 173 of Japan
3| Warchouse 1| 3008/  120,000] 4001t , 1/3 of Japan
4| Explosives magazine b 3008/ 60,000| 200 ni , 1/3 of Japan
5| Ware house 1 200,000} including implements
6| Air compressor 1| 250,000| 500,000 300HP X 2
7| Washing plant 1 set 600,000; kg , conveyor , pumps
8f Main fan- 1} 150,000 150,000 200HP
9] Main winding machine 1| 600,000 600,000 300 ~ 400HP

10 Submain main windirg machine 1| 100,000 100,000 50 ~ L00HP
11]{Clean water plant 1 set 100,000
Subtotal 2,970,000
12| Others 594,000] 20 % of Subtotal
Total 3,564,000
(b) Vehicles and heavy equipments at surface (US$)

Facility and equipment Number jUnit price | Total Memo
1|Commuter bus ' 2| 100,000 200,000 |Life - 8 years
2|Service truck 2| 30,000 | 60,000 |Life - 8 yeats
3{Patrol car 1| 40,000 40,000 |Lifc - 8 years
4| Bulldozer (D-85) 1] 350,000 350,000 {Life - 10 years
5| Front-cnd loader (WA-350) 1] 200,000 | 200,000 [Lifc - 10 years
61Grader 1] 150,000 | 150,000 tLife - 10 ycars

Total 1,000,000




| Faciliyt and equipment

Number {Unit price | Total

Memo

Safety lamp (YL2000)

Lamp charger (YL-5240-40)

----------------

5001 125,000

Life - § ycars

----------------------

21CO mask 250 115 28,750 |Life - 3 years
3| Dust mask 250 30 7,500 |Lifc - 3 years
4 |Methane detcctor(roke) | 01360} ssgoo|
Methane detector {Toka 100 %) 6| 1,360 8,160
5|Oxygen measure {GO-25KS) 6 2,100 12,600
6|CO detector 6 1,400 8,400
7]0xygen brcathing apparatus 301 12,000 | 360,000 Rescue team
8| Radio eommunicalin system 1 set 70,0600
9{U/G telephone system 1 sel 50,000
Tolal 822,410
(d) U/G main transportation (US$)
Facitiyt and equipment Number |Unit price ] Total Memo
1| Mine car(2 m' ) 200] 5,000 | 100,000
21Flat car i0 5,000 50,000
3| Menride stope train 1 set 200,000
4 | Battery locomolive 4| 200,000 | 800,000
1,150,000
(e} U/G road development
Facility and equipment Number |Unit price | Total Memo
1]Side-dump loader (MES32) 3| 250,000 | :750,000 |Life - 10 years
2|Local fan 4] 25000 100,000 B
3| Air auger 6} 20007 - 12,000 |Life - 2 years
41 Rock hammer 6 3,000 18,000 jLife - 2 years
5iCoal pick 6 1,000 6,000 |Life - 2 years
6{Small pump 10} = 2,000 20,000 |Life - 2 years
Total 1,066,000
() U/G Longwall (US$) |
Facility and equipment Number |Unit price ] Total Memo
1|Plastic trough (Sanko) 200 150 | 30,000 Life - 1 ycar

Chain conveyor

50,000 | 200,000 )Life - 10 years

- 10 -



31 Air auger o 3 2'999, 716,000 Life - 2 years B
a|coat pick 8| 1000] 8000|Life-2years
5 |Hydrautic prop {for material recovery) 40 700 | 28,000 |Life - 10 years
Total 282,000
(h) W/G Othess
Facility and equipment  [Number [Unit price | otal "~ Memo
1| Fixed drainage pump 21 30,000 60,000 {Life - 10 years
2{Small back-hoe {for maintenance) 3| 50,000 150,000 [Life - 10 years
3jSurvey Imstrument i set 50,000 -
260,000
4-8. First investment
1| Parmanent facilities and others at surface 3,564,000
2 | Transporiation and ather equipment at surface 1,000,000
3| Safety equipment 822,000
4| U/G main transportation 1,150,000
5|U/G road development 1,066,000
6jU/G Long wall 282,000
71U/G others 260,000
8,144,000

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

Installed capacily is 1500kw and its working ratio is supposed 60 %

@ At working days : 250 X 24 X 900kw X 0.23 RM - 3.8RM/$= 326,842 US$/year

@ Atholidays 3115 X 24 X 300kw X 023 RM + 3.8RM/$= 50,116 US$/ycar
‘ 376,958 US$/year
5-2. Materials for road dévelbpmen_t. US$ / meter
Number | Unit price total . Memo

Steel support one sel 150 3 pieces (beam X 1, leg X 2)
Bracing wood 10 0.8 80 - | 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 6 pieces
Tention bar 10 02 20 : :
Detonator cap . 40/30 1.5 60/45 Rock / Coal
Explosive 80 /50 10| 80/50 Rock / Coal

-1l -




Slipper wood 2 8.9 17.8 )
Rail 00| 200 | 27kgm B
| Air pipe 1q 7.9 79 excluding valves
Water pipe 1 33 33 excluding valves
Drainage pipe 1 33 33
Power cable 1 80 30
[Others 10 hoses , tamping materials , etc
451.3 /406.3 | Rock / Coal

From 7th year material cost of roads is 50 % (Support ~ pipes)and 20 % (power
cable) of above mentioned table excludeing explosives and wood materials,
Because these materials can be recoverable from mined out arca |

* Rock : 451.3 — (150 +20+7.743.343.3) X 0.5 + 80 X 0.8 = 295.2 US$ / meter

* Inseam 4063 — {150 +2047.743.343.3) X 0.5 + 80 X 0.8 = 250.2 USS$ / meter

5-3. Materials for Raise  US$ /m

Nomber | Unit price total Memo
Wooden beam & prop 3 16 38
Wood plate 8 0.5 4
Dectonator cap 10 1.5 15
Explosive 10 1 10
Qthers 1 1
Total 680

One beam , 2 pfops and 8 plates arc used to
support the roof and hangging wall .

-12 -



S-4, Materials for W/ US$ / ton

Number | Unit price total © Memo 7
Wooden beam & prop 0.42 16.0 6.7 -
Wood plate 1.14 os| o ]
Dctonator cap 1 1.5 L5
Explosive 1 10 1.0
Others 0.5 3.5 | Air hose , water hose jetc
Total 10.3

ote : At a kakkuchi after blasting work , immediatly supporting work is donc .

One beam 2 props and 8 plates are used to

.

One blasting advances 1.2 m .

Average working hight of B, E1, E2 Szam at
working face is {(1.9 + L7+ 1.6} -3 =
1.73 m}.

Beam length is 2.4 m .

Therefore coal production by ene blasting work is 1.2 X 1.73 X 2.4 X 1.4 = 7 tons .

So comsumed post/ton is 3ps ~— 7 tons = 0.42fton , comsumed plate is 8ps + Ttons =
L.14/ton .

* Wood price of 6" is 3.5 RM/It and wood price of 6" squre is 8.5 RM/ft .
Wood price of 8" squre is 18.5 RM/ft . So in case of 8" diameter , its price is 3.5/8.5 X

185 = 7.6 RM/ft . Therefore the price of one picce of 8" ¢ X 8§ fect length post is
7.6 X 8 = 60.8 RM/piece = 16 US$/picce

-13 -



Appendix 4-3 Illustration of Mining Method
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Working Sequence of L/W using Hydraulic props and Blasting

1. Before Blasting

Blasting holes are made and explosives are charged into the holes.

Making blasting hales

Charging explosives into the holes
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2. Blasting

is done .

ing is

After checking safety , blast
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3. Link bars are expanded immediately after blasting to prevent roof falling .
Cutout coal is loaded into the chain conveyer .

Expanding link bars and
coal shovelling to conveyer
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Appendix 5

Photographs
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