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Three brown coal deposits and one brown coal prospect,
collectively called the Rosevale Coalfield, have been
delineated north-east of Westbury. They are the
Loatta, Pipers Lagoons, and Selbourne Deposits and the
Hillcrest Prospect.

Exploration drilling to date has identified 118 million
tonnes (in situ) of indicated Class I and Class II
brown coal reserves and small tonnages of inferred
coal. Reserves remain unchanged since th~ last
report ing period. The coal occurs in up to 9 brown
coal seams ranging in thickness from 1.5 to 8.5 metres
and at depths generally less than 60 metres.
Substantial reserves of brown coal occur at depths from
10 to 30 metres. The reserves of the three deposits
are shown in Table 1.

Analyses of core samples
moderately high ash, low
average in situ quality of
the Loatta, Pipers Lagoons
presented in Table 1.

No exploratory drilling was conducted during the three
month period, however, the Rosevale coalfield has been
subject to ongoing engineering and geological
evaluation.

All analytical data has been encoded onto the CSR Coal
Database, and verified.

The sedimentary analysis of the Rosevale coalfield is
continuing. Correlation of brown coal lithotype within
seams was commenced during the three month period.
Preliminary results indicate that the lithotype
distribution within the coal seams of the Rosevale
coalfield can be correlated.
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TABLE 1

EL 20/80 IAUNCE$'IQN

IN SI1U COAL. RESERVES - AND WE:IGHTEO

AVERAGE COAL Qf.J¥.ITY OF INOIVIOOAL DEPOSITS

(Total Moisture Basis)

-
Relative Total Volatile Fixed Specific Total Indicated

Deposit Density Moisture Matter Ash Carbon Energy Sulphur Reserves
gm/cc % % % % MJ/kg % Tonnes x 106

Loatta 1.32 48.1 18.0 21.8 12.1 7.6 0.17 56

[pipers 1.33 46.3 18.0 21.9 13.8 7.6 0.11 43
Lagoons

Se1bourne 1.33 46.4 18.0 23.7 11.9 7.2 0.18 19

Total/Average 1.33 47.2 18.0 22.1 12.7 7.5 0.13 118

,
I
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2. INTRODUCTION

2.1 Scope of Report

This report documents the evaluation of the Rosevale
coalfield by CSR Limited during the three month period
ended 22nd May, 1983.

2.2 Tenement Details

EL 20/80 covering an area of 2,339 km2 was granted to
AAR Limited, a wholly-owned CSR subsidiary, on 19th
September, 1980 for a six month period. The EL has
been progressively renewed and is current until the
22nd August, 1983.

In February 1983, title of Et 20/80 was transferred
from AAR2 Limited to CSR Limited and a total area of
1,385 km relinquished2 from it. The EL currently
covers an area of 984 km •

2.3 Location, Access, Climate, Physiography and Land Use

EL 20/80 Launceston extends northwards from Conara
Junction to the southern suburbs of Launceston, and
continues northwest of Longford and north of Westbury.
(Figure 1).

For fu~ther details describing location, access,
climate, physiography and land use of EL 20/80
Launceston, refer to Ellis, (1983b).

,
I
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GEOLOGY OF EL 20/80 LAUNCESTON

Regional Geological Setting of EL 20/80

Cambrian, Ordovician and Silurian strata are­
unconformably overlain by Permo-Triassic Parmeener
Supergroup strata. Tertiary Launceston Beds, (Johnson,
1888) outcrop over approximately three-quarters of the
licence area and unconformably overly Jurassic Dolerite
and Parmeener Supergroup strata.

Parmeener Supergroup strata outcrop along the margins
of the Launceston Basin and in a discontinuous central
horst forming the Hummocky Hills and hills to the north
of Perth which extend north-westerly to Carrick.

Deposition of Tertiary sediments commenced in the
Palaeocene - Lower Eocene and continued until the Upper
Oligocene (Matthews, 1974). Sediments are
predominantly non-marine clays, silts, sands and
gravels with minor marine or brackish environment
influences.

The pre-Tertiary and Tertiary regional geology of EL
20/80 has been outlined in previous exploration reports
(Osborne, 1981: Ellis, 1982a, 1982b, 1982c, 1982d,
1982e, 1982f, and 1983b).

Geology of the Rosevale Coalfield

3.2.1 Introduction

The Loatta, Pipers Lagoons and Selbourne brown
coal deposits, known collectively as the
Rosevale Coalfield (refer to Figures 3 and 4),
are situated 15 km west of Launceston and
approximately 10 km north and north-east of
Westbury, in the north of EL 20/80. The Meander
Ri ver flows along the southern boundary of the
Selbourne Deposit.



558010

CIIl

ORA-WIllie. 1110

70020 - 90

40-10Om

75-12Om

45.-QOm

30-49m

0-14Om

0-20Om

up to 200m

60-lOOm

0-305m

0-I,OOOm

Thickness RarxJe

less than 45m

Up to 60m

Prospective AII=a in
EL 20/80

Lcogford Coal Field
Nondch and Pa~naMines

Breadalb3ne Lignite

lDatta, Pipers Lagocns
and Se1b::>urne Deposits

OATE

CSR Limited EXPLORATION AND E' ALUATION GROUP
Coal Division

DRAWING

ORawlIl C '
1-:,"'..."'",::-o_J_·--If-N-'-O_V.-'-8....;2'-! STRATIGRAPHY OF THE PARf.4EENER SUPERGROUP t---

F
-

1
G-U-R-E-2--I

AND LAUNCESTON BAS IN IN EL 20/80

Unfossiliferous, dark grey pyritic
mudsta'Je. Includes Tasrranite Oil
Shales of Railton-Latrobe Area

Feldspathic Sandstcrle
Black a::>al Seams

Tillite and erratic rich mudstone

carbonaceous Quartz-Mica
Sandsta1e and Shale, thin c:oal seams

Turbidite sequences. dominately shale and siltstone
Siliceous conglomerate
Turbidite sequences containing quartzite
Quartzite

Quartzose Sandstone

PrecbninantlY unfossiliferuus
rrudstone

Unfossiliferous erratic rich
1Tl.IdstcIle, shale limestone and
sandstcrJe

Fossiliferous MOOsta'Je
and Sandstone

Lit.h:>logical Description

Alluviun

Medium to CXlurse grained,
t.h:>leiitic Cblerite

Clay, Silt, Sond
Brown Coal and Oil Shale

Gravel, boulder beds

Alkali - Olivine basalts

carbonaceous Sandstcrle and
""" 1 A with Dh"t-

Poatina Group

Bogan Gap Group

Mersey COal Measures
Liffey Group

Colden Valley Group

stockers Tillite

Fingal or Newtown
Coa1 M=asures

Iblerite
Intrusion

Cygnet COal Measures
; .....

Knocklofty or Ross
sandstcrle

Upper ZOne

Stratigraphic Na1re

Middle Zone

Silurian
Ordovician
Cambrian
Precambrian

<blll!f1 2 after Johnson 1873 only
~es to Stratigraphy of
lauooeston Arm

OXlpiled fran lnfornatial CCI'ltained
in Mathews (1974).

Uncan:Eonnity

Unconformity

Discan:Eonnity

_ Uncan:Eormity

!<>te:

_ Unccnfonnity

2

,

'., ., _ ....

- ....

.........

~_ -_ -

- ..::-

- ... -

. ? • :.
'. :.", ..
~7

~

=::.:=

==:'.:.==-"'-
:::::.::

- ....-

-"'--':';'-- ... -

1

-' ..--- .... -

..........

" '"/ I //, 'I'
/ /" "" /

~
/..("I'I-<,

I

. . . . . . - - - .

rzz-'.'-

m:x:rnE

MIOCENE

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I







The three stratigraphically highest coal
horizons, A, Band C comprise up to nine coal
seams and have been used for reserve
calculations. The structure and stratigraphy of
coal seams in the three deposits is outlined in
previous exploration reports, (Ellis, 1982a to f
inclusive and 1983b).

Geology of the Hillcrest Prospect

The Hillcrest Prospect is located southwest of
the Loatta Deposit, and adjoins the Selbourne
Deposit along its northern and eastern
boundaries. Coal seams thicker than 1.5 metres
have been intersected at depths ranging between
15 and 42 metres. The coal seams are possibly
stratigraphic equivalents of the LAO and LBO
seams of the Loatta Deposit.

The Pipers Lagoons and Loatta Deposits are two
discrete and separate deposits. The Selbourne
and Loatta Deposits may be connected through the
Hillcrest Prospect, presently contains inferred
and potential reserves.

Geology of the Loatta, Pipers Lagoons and
Selbourne Coal Deposits

Up to four major brown coal horizons, referred
to as A, B, C and D have been intersected in the
Loatta, Pipers Lagoons and Selbourne Deposits.
Up to twelve individual seams have been
intersected.

5.
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Number of Holes

Drilled
Exploraion Total Rotary Wireline Metres Metres
Programme Holes Chip Cored Logged Chipped Cored

~arch-April 25 21 4 22 1,568 54.5
1981 >

fact-Dec. 42 35 7 41 2,373.5 218.8
1981

March,April 39 34 5 37 2,558 115.49

Totals 106 90 16 100 6,499.5 388.79
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EXPLORATION AND GEOLOGICAL EVALUATION

Previous Exploration and Evaluation

During 1981, AAR Limited conducted an exploration
programme to investigate the occurrence of oil shale,
primarily in the Carrick-Longford area. Their
investigations showed that thin oil shales are present
in the Tertiary sequence in the Carrick area and that
ligneous facies including brown coal of significant
thicknesses occurred in the Rosevale-Westwood area.

Two follow-up exploration programmes have been
conducted by CSR Limited. One was in conjunction with
AAR Limited in late 1981 to delineate the extent of
brown coal and oil shale occurrences in the
Rosevale-Westwood and Carrick-Longford areas
respectively. The second exploratory drilling
programme, in early 1982, provided further information
on deposit bOundaries and seam correlations within the
prospects outlined in the 1981 programme.

Exploration for oil shale by AAR Limited and brown coal
by CSR Limited within EL 20/80 Launceston is discussed
in Osborne (1981), and Ellis (1982a, b , c, and 1983b)
respectively.

A summary of Exploration statistics is presented in
Table 2.

TABLE 2

EL 20/80

SUMMARY OF EXPLORATION STATISTICS
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4.2.2 Ash Estimates from Geophysical Logs

An empirical relationship has been established
between relative density obtained from
geophysical logs and corresponding analysed coal
core samples. This relationship has enabled the
ash content of coal seams intersected in rotary
chip holes to be made. Estimated ash contents of
coal seams in the Loatta and Pipers lagoons
Deposits were reported in Ellis, (1983b).

Evaluation During the Three Month Period February to
May 1983.

4.2.1 Coal Sampling and Anal¥sis

Coal and non coal samples taken from 100 rom core
cut during the October - November 1981 and March
- April 1982 exploration programmes have been
analysed for full proximate, relative density,
total sulphur, total moisture and specific
energy, according to Schedule A, (Ellis 1983b).
Thirteen composites samples from the 1982
exploration programme were also analysed
according to Schedule A, (Ellis 1983b).

results from the October - December
March April 1982 exploration

are included with this report as

Analytical
1981, and
programmes
Appendix 2.

Two composite samples simulating mining sections
from cored holes coot and C020 in the Loatta
Deposit have been tested according to Schedules B
and C, (Ellis 1983a). The mining dilution factor
chosen for the mining section composites was 0.2m
from above and below the coal seam. The dilution
factor is discussed further in the Prel iminary
Mining Study of the Rosevale coalfield, which is
included with this report as Appendix 1.

Fil/'e non coal ply samples and two non cOill
composites of overburen, interburden and pilrting
milterial have been tested for full proximate, and
ash fusion temperature in oxidising and reducing
atmospheres.

4.2
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4.2.3 Brown Coal Litholo2ical L022ing

Identification and correlation of brown coal
lithotypes within seams was commenced.
Preliminary results indicate that the lithotype
distribution within brown coal seams of the
Rosevale coalfield can be correlated.

Further work is required to classify the brown
coal lithotypes. The results of the brown coal
lithological correlation will be reported upon
completion.

4.2.4 Sedimentary Analysis

A sedimentary analysis of the Rosevale coalfield
was commenced during the three month period ended
22nd February 1983. The sedimentary analysis is
continuing. The Loatta, Pipers Lagoons and
Selbourne Deposits appear to be separated by
areas of sand-rich sediments. The sands may
represent fluviatile sediments associated with
coal deposition, and hence may interfinger and/or
lens out in the vicinity of the interpreted
deposit boundaries.

Artesian groundwater conditions were recorded at
nine locations in the Rosevale coalfield from
exploratory drilling, seven of which are
associated with sand-rich fluviatile sediments.
One of the aims of the sedimentary analysis is to
map the distribution of sand-rich sediments and
aquifers in relation to proposed open-cut areas.

The results of the sedimentary analysis will be
used to relate the brown coal lithotype
distribution to their environments of deposition,
to aid coal seam correlations, and to delineate
areas where further exploratory drilling is
required.

Results of the sedimentary analysis will be
reported when it is completed.

,
I



4.3.2 Hydrogeology

Thirteen piezometers are installed at seven sites
in the Rosevale Coalfield, (Ellis 1982b). The
Tasmanian Department of Mines Hydrology Section
has monitored the piezometers at monthly
intervals since installation, and six sets of
readings have been received, and were reported in
Ellis, (1982f).

The piezometric measurements do not show a
consistent trend of rising or falling throughout
the Rosevale coalf ield. For example the water
level in one piezometer may rise and the water
level in another piezometer may fall during the
same period. This indicates that water recharge
rates are not constant throughout the coalfield.
The findings of the piezometric stUdy will be
integrated with the sedimentary analysis of the
Rosevale Coalfield (Section 4.4.3), and reported
in detail when all results are available.

9.558017

Future Exgloration and Evaluation

4.3.1 Exploratory Drilling

An exploration drilling programme is proposed for
late 1983 or early 1984. Work will be directed
at upgrading reserves of the Loatta and Pipers
Lagoons Deposits to Measured Status and
delineating the extent of seams within the
Selbourne Deposit and Hillcrest Prospect.

Exploration will be undertaken in other areas of
the EL to identify further shallow occurrences of
Tertiary brown coal and Parmeener Super Group
black coal, which are outlined in Ellis, 1982d.
The Department will be advised of future
exploration.

4.3
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In Situ Reserves - Milion Tonnes

Deposit Indicated
or

Prospect Inferred
Class I Class II Total

Loatta Deposit 33 23 56 Very Small

Pipers Lagoons 23 20 43 -
Deposit

~elbourne Deposit 14 5 19 Very Small

Hillcrest prospect - - - Very Small

Totals 70 48 118 Very Small

-.
•••••••••••••••••••

5.

5.1
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COAL RESOURCES

Brown Coal Reserves

118 Mt in situ Class I and II Indicated Reserves and
very small inferred reserves have been defined in the
Loatta, Piper Lagoons and Selbourne Deposits, as
previously reported (Ellis, 1982f and 1983b). Very
small inferred _ and potential reserves have been
outlined in the Hillcrest Prospect. Coal reserves are
tabulated in Table 3.

Reserve figures have been calculated using Geological
Survey of Queensland Guidelines, after Mengel, 1977,
and Australian Standard 2519 - 1982.

TABLE 3

EL 20/80 Coal Reserves

.E!!: Very small inferred reserves are for those less
i than 20 mt.
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Seam isopachs have been reported in Ellis (1983b), and
detailed reserve calculations are reported in Ellis,
(l982f) •

reserve
in Ellis

reserve calculations and
were reported previously

An RD of 1.2 has been used for brown coal where no
laboratory determinations are available. . Where
analyses are available, the weighted average RD for
each seam was used in calculating reserves.

The weighted average in situ coal quality of the
Loatta, Pipers Lagoons and Selbourne Deposits is
summarised in Table 1. Further weighted average
quality of individual seams has been reported
previously in Ellis, (1982f and 1983b).

Brown Coal Quality

The brown coal of the Launceston Basin is a typical
brown coal with a high in situ moisture content. It
has a low specific energy, a moderately high ash and a
low sulphur content.

Reserves hav been calculated for seams with a minimum
1.5m thickness and a weighted average dry basis quality
of less than 50% ash. Ply samples greater than 50 cm
thick, and containing greater than 50% ash, have been
excluded from reserve calculations where the weighted
average seam quality is greater than 50% ash.

Details of
classifications
(1983b).

,
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The Preliminary Mining Study is included with this
report as Appendix 1.

The Preliminary Mining Study indicates that the most
suitable coal supply arrangement is to mine the Loatta
deposit and if additional coal is required, to transfer
operations to the Pipers Lagoon deposit. However, it
is considered that sufficient reserves exist in the
Loatta deposit to fuel a 240 MW power station over a
nominal thirty year life.

The Preliminary Mining Study details a mine plan for
the Loatta Deposit in the Rosevale coalfield. The mine
plan presented is conceptual, in line with the limited
geological and quality information available.
Indicated reserves of 118 million tonnes have been
outlined - however, further geological and engineering
evaluation work needs to be undertaken to establish
measured reserves, carry out small scale combustion
testing, assess geotechnical and ground water
conditions, establish infrastructure costs and assess
environmental aspects.

on a 240 MW
MW development

PRELIMINARY MINING STUDY

A Preliminary Mining Study, based
development (2 x 120 MW units) and a 320
(4 x 80 MW units), has been completed.

6.
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APPENDIX 1

Loatta, Pipers Lagoons and Selbourne Brown Coal
Deposits in the Rosevale Coalfield.
(Exploration Licence 20/80 Launceston).

PRELIMINARY MINING STUDY

(Presented under a separate cover).
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SUMMARY

The Rosevale Coalfield is centred approximately 25 km

west of Launceston in the area held by CSR under
Exploration Licence 20/80 (Figure 1-1). Three separate

deposits (Loatta, pipers Lagoons and selbourne) and a
number of promising prospects have been found in an

exploration programme that has included evaluation Of
gravity survey data, water bore drilling records as well

as drilling programmes by CSR to test specific areas of
interest. A total of 106 rotary holes and 16 cored

holes have been drilled to date by CSR.

The deposits lie close to the surface in fresh water

sediments of Tertiary age. Weathered Tertiary basalts

overlie sections of the Loatta and Selbourne deposits.

Coal occurs in four major horizons of which the three

highest, comprising up to nine seams, have been used in

the calculation of reserves and are considered

potentially mineable. Seams range from 1.5m to 9m thick
at depths from 4m to 74m. Most coal is covered by less

than 60m of overburden and a significant amount by less

than 30m of cover. The coal seams are almost flat lying
or dip gently at less than 2 degrees, increasing to 5
degrees near the deposit margins.

This study indicates that the most suitable coal supply

arrangement is to mine the Loatta deposit and if
additional coal is required, to transfer operations to
the pipers Lagoon deposit. However, it is considered
that SUfficient reserves exist in the Loatta deposit for

the 30 years life of a 240 MW power station.
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The mlnlng method is by Bucketwheel Excavators, loading

via bandwagons when necessary, to conveyors which will

transport the coal to the power station and the

overburden to the overburden dump. AS there is not a

great depth of overburden in this mine, each Bucket

Wheel Excavator will mine coal, overburden and partings
material. The required outputs and low strip ratios in
the first two years make it possible to supply the total

mine requirements with one BWE. AS the output
requirements get too high for one BWE a second BWE will

be introduced together with a second face conveyor and

trunk conveyor. The two BWES could load overburden
through the tripper stacker simultaneously, but could
only supply coal individually, as each machine will have
the capability to exceed power station requirements.

The overburden dump will be initially located external
to the pit and will later be relocated back into the pit

to fill the mined sections.

This type of mining operation would allow selective

mining of coal over full seam intervals and thereby
achieve maximum economic coal recovery and greatest

quality control.

A conceptual power station size of 240 MW (2 x 120 MW)

was initially selected for this study as being suitable

for the Tasmanian grid. Coal requirements were
estimated for such a power station to total 53 million

tonnes over a project life of 30 years and peak at 2.33

million tonnes/annum. Although a 2 x 120 MW station
size was chosen for the initial study it was found that
a 4 x 80 MW burning schedule resulted in a better

utilization of available bucket wheel and conveying
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equipment. The results of this study variation are
indicated at the end of this report. The reserves
requirements for four 80 MW units would be approximately

72 million tonnes over a 30 year period, which would

exhaust the Loatta Deposit by Year 24. Mining would

then transfer to the Piper's Lagoon deposit.

Location of a power station would be dependent upon a

detailed siting study. However, assuming satisfactory
resolution of the various site and environmental

considerations, a mine site station would be the most
economic. water supply, power station ash and stack

emissions would be major considerations.

Manning, construction and operational phases of the

project would require a significant number of skilled
people. The total construction workforce is estimated

to peak at 700 (110 for the mine). The operational

manning would be constant at 335 over the project life,
(171 for mine).

water supply would be dependent upon the final siting of

the power station and if the mine site is chosen, would

require 4,000 - 5,000 ML/a. ~_n__~~-~s c_1l:s_El_' potable
quality water drawn from an existing or new supply would

-- > - • --- -- - - -_.-- /,,-----I ..... • . .-. '7
be required./cl t":"fH:7t wcrL OCtet wc.f<-v

A high voltage power supply for normal construction

purposes would be required by both the mine and the
power station while the operating mine would require a
22 kV supply. This could be drawn from the power
station itself or if suitable, from the existing high

voltage transmission system. Some upgrading and

relocation of roads will be required in the area.
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Initial capital required up to Year 3 is $71.9 million
for the 240 MW case.

The coal price required to achieve a 19% DCF ROR over 20
years in January, 1983, dollars is:

$10.40/t

$8.75/t

240 MW Case
320 MW Case

There do not appear to be any environmental
considerations that would prevent a mine and power

station development in the area. The coal has a very

low sulphur level, indicating that sUlphur dioxide
emissions would not be significant.

These prices allow for 20% contingencies on both capital
and operating costs.

While the permanent operational labour force would be
-accommodated within existing cities and towns in the

area, it is likely that some good quality temporary

accommodation such as a construction camp or caravan

park would be required during construction.
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2 Pipers Lagoons Deposit
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6.

STUDY BACKGROUND AND OBJECTIVES

Study Background

This study follows exploratory drilling in the EL20/80

Launceston in 1981 and 1982 which delineated three brown
coal deposits and one brown coal prospect in the

Rosevale, Westwood and Selbourne areas. Exploration
Licence 20/80 - Launceston is held by A.A.R. Limited, a
subsidiary of CSR Limited. Exploration to date has

delineated 118 million tonnes (in-situ) of indicated

Class I and Class II brown coal reserves.

This report details a mine plan for the Loatta Deposit.

in the Rosevale prospect. The mine plan presented is

conceptual, in line with the limited geological and

quality information available. It has been assumed that
the lignite would be used to supply a nearby thermal

power station operated by the H.E.C.

This study has been developed by the ~xploration and
Evaluation Group, Coal Division, CSR Limited and
includes manning, equipment types and numbers,

production sChedules and costs.

Exploration history and detailed bore logs have been
summarised in the quarterly report to the Tasmanian

Mines Department for the six month period ending 22
August, 1982 and are not repeated in this report.
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7.

study Objectives

The objectives of this study are:

To establish a conceptual mine plan for the

supply of coal to a 240 MW power station at
Rosevale.

To delineate the costs and manpower requirements

associated with the mine development.
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8.

MINING STUDY INPUT PARAMETERS

Location and Physiography

The Loatta, Pipers Lagoons and Selbourne brown coal

deposits, known collectively as the Rosevale coal

deposits are situated 15km west of Launceston and

approximately 10km north and northeast of westbury.

Towns within a 50km radius of the Rosevale coal deposits

include Devonport, Deloraine, Beaconsfield and

Longford. Sealed roads connect most towns and villages

in the area. The Rosevale brown coal deposits are

located up to 6km north of the Meander River. The

Meander River flows along the southern boundary of the

Selbourne Deposit. (Figure 1.1)

. The climate of the area is temperate. The average

annual rainfall ranges from approximately 600 to 1,000mm

and generally falls during the winter months.

The Rosevale Deposits are situated in a valley

surrounded by older basement rocks. The topography of

the area is flat to undulating. The major land use of

the area is farming, predominantly sheep and cattle

grazing, with some intense cultivation of peas, beans,

opium poppy and cereal crops.

Basis for Study

The basis of the mining study has been on the assumption

that a 240MW power Station will be constructed on site.

Coal requirements for the 2 x 120 MW Power station

development have been determined on the following basis:



Structural Geology and stratigraphy

These factors have been integrated with the Geological

and Geotechnical factors to develop the mine plan.

The Tertiary sediments of the Launceston Basin are

predominately clays, sand and silt, with carbonaceous
clay, ligneous clay and brown coal.

558091
9.

30 years.

7.9 GJ/MWh

70%

1.05

75%

(v)

The Rosevale coal deposits occur in the north of the
Tertiary Launceston Basin. NO formal stratigraphic
nomenclature exists for the Launceston Basin and a basin

wide correlation of brown coal horizons has not been
established.

( i )

(ii)

(iv)

Economical power station life:

Peak ACF For Guaranteed Annual
Mine Capability:

Average ACF for 8 to 10 year period
after commissioning:

Turbine Heat Rate at maximum

continuous rating of 250 MW
Average annual station heat rate

factor to allow for poorer
performance at outputs less than

120 MW:
(Vi) Relative annual coal consumptions are

set out in Section 7.

(iii)

•
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10.

Drillhole information is scant, with information

available from 27 holes within the mining areas. Of
these eleven holes have been cored and chemically

analysed. All holes have been geophysically logged.

seventy nine additional holes have been drilled in the·

licence area.

Up to four major brown coal horizons, referred to as At
a, C and D, comprising up to twelve individual coal

seams have been intersected. The typical stratigraphy

of the deposit is shown in Figure 3.1.

Typical Cross sections are shown in Figures 3.2 to 3.5.

The coal seams are generally flat lying and range in

thickness from 1.5 metres to 8.5 metres and occur at
depths ranging from 4 to 75 metres.

Cumulative seam thickness in the Loatta deposit ranges

from 1.5m to 15.0m and averages 7.8m. (Figure 4.1.)

~he seam correlations and reserve calculations used in
this study require further drilling on a closer spacing

to confirm that the assumptions are correct. The

concepts developed and conclusions drawn from this stUdy

may be substantially altered by subsequent drilling.
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16.

Geotechnical Factors

Ground Conditions

Lignitic horizons occur between depths of 4 and 75m with

the overburden dominated by ferruginous to mottled clays

and sandy/silty clay. Interburden sediments in turn are
dominated by ligneous clay with minor inferior lignite.

The three deposits designated to date (se1bourne,
Loatta, pipers Lagoon) appear to be separated by

elongate areas of sand rich interburden with much
reduced lignite. The sands may represent fluvial
sediments associated with coal deposition, and hence may
interfinger and lens out in the vicinity of the deposit

boundaries.

Groundwater lies at or within 6m of the surface,

commonly within 3m. Results of monitoring piezometers
installed between october 1981 and April 1982 revealed

artesian groundwater conditions at nine locations, seven

of which are associated with sand rich (fluvial)

interburden.

Thus, saturated overburden and inter burden conditions
can be expected with artesian groundwater pressures

associated with porous, sand rich beds which may
penetrate but lens out at proposed mine limits.



17.

stability Conditions

558099

measure groundwater pressures and pressure
source, particularly artesian conditions.

(ii i)

Flood protection measures are likely to be required for
mine development, and due to the near surface water
table, roads, hardstand areas and building foundations

will need to be elevated, hence a source of suitable

fill needs to be located.

using saturated strength parameters for an undrained

slope as would be encountered in either of the three
odeposits, overall slope angle could vary between 35

oto 15 for a 20m to 60m slope respectively at a design

factor of safety of 1.2. The major geotechnical issues
for stable slope design include:

The high standing water levels and pressurised aquifers

present a more severe stability condition than found in

Tertiary lignite basins in South Australia but are

comparable to deeper conditions found in the Latrobe

Valley in Victoria. Here the pit configuration includes

15m high benches, 50m wide to a depth approaching 85m
o 0for an overall slope of 2.5 to 3.1 (18 to 22 ).

Individual batter angles are about 650 in lignite,

50
0

in overburden.

(ii) delineating the location and extent of aquifers

relative to initial pit slopes.

(i) determining representative effective strength
parameters for clay rich strata

•
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Groundwater flow

Apart from the influence pressurised aquifers may have

on pit design, pit inflow rates need to be evaluated and
schemes devised to control and dispose of collected

drainage.

Mathews (1979) reports artesian pressures approaching 6m

of head above ground surface. There is some speculation
as to whether the artesian condition relates to recharge

of confined aquifers outcropping elsewhere at higher
elevations, or that primary consolidation of the

sediment stack is still an active geological process.

Implications for mine design is for the former to

represent a regional groundwater condition, for which a

continuous pumping operation around the mine perimeter
may be required to control flow rate and pressure. For

the latter possibility, a more local groundwater

condition is indicated, requiring dewatering schemes to
control pressure, not flow volume.

Mathews (1979) describes a confined aquifer in Tertiary

sediments which when pumped at 150 to 300 l/min reSUlted
in a 30 to 50m drawdown. A similar pump rate would
appear adequate for conceptual mine design.

Water quality data (Mathews, 1979) resulting from
borehole measurement over a 30 month period indicates

TDS varying between 890 and 1570 mg/l, Na varying 175 to

330 mg/l, Ca + Mg + K varying 130 to 220 mg/l. A stUdy
of water quality versus aquifer depth is required to

determine disposal strategies.



The factors affecting the mining method are:

Excavatability

Mining Concept

558101 19.

The softness of the sediments lends itself to
excavation with Bucket Wheel Excavators.

Depth of deposit. The shallow depth of much of

the coal indicates that Bucket Wheel Excavators
or Truck and Shovel may be the most economical

means of removing overburden and winning coal.

•

However, the likely saturated condition of clay

serliments may mean some materials handling problems,
particularly with bucket and/or conveyor chute blockages

should the moist clays be sticky.

Detailed analysis of batter slopes less than 20m high
would need to be undertaken. to ensure face angles

exceeding 450 to 500 can be maintained for efficient
bucketwheel operation. Analysis would also need to be

undertaken to determine the safe slope angles on the
overburden dump.

Material descriptions found in issued reports to date

suggest excavation by large scale stripping machines

(BWE, DRW) is possible without the need for blasting.
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There is significant groundwater in the area.

558102 20.

the planar nature and lateral continuity of the

coal seams

nature and engineering properties of the

materials

excavatability of materials

correlation of the coal seams

the economic cut-off boundary on the edge of the
deposit

•

•

The reasonable seam thickness and the flat

nature of the deposit allows large equipment to

be used to mine the coal.

The coal seams are separated by clay partings and it is
envisaged that these will be removed during the mining

of the coal. AS most of the partings are ligneous clays

and there is not a sharp boundary between coal and
parting, but rather a gradational boundary, it has been

decided that partings will be mined exclusively outside

the coal seam.

Considering the above factors an open cut mining method
was chosen utilising Bucket Wheel Excavators for both
overburden removal and coal mining.

The lack of knowledge of the deposit at this time has

meant that assumptions have been made in the mining

method and further work is required to determine the
following:
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Table 3.1 shows the summarised results, and Tables AI,
A2 and A3 show details of coal plies included in working
sections.

Coal Quality • Dilution

558103
21.

)
1>':1 G.a! .

'''7.
do
H'k·
It '10
100 ~\;5!))

~'~d .

1290

1600 +
1600 +
1600 +

Deformation

Spherical
Hemisphere

Flow

47%
22%

18\. /'"'". '" ),-, 7j·~~

13% .

7.5MJ/kg
0.15%

determined from analysis of drill

groundwater control and disposal

pit floor conditi0nS',

•

Cored holes C004, COlO, C021 were used to determine
average coal quality for Loatta deposit, and the.effect
of dilution.

Total Moisture
Ash
Volatile Matter
Fixed carbon
Specific Energy
Sulphur
Chlorine
Sodium

The in situ quality
eore samples is:

Ash fusion temperatures
(reducing atmosphere 0)

•

3.6
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In determining the amount of diluting material tests on

aWEs in the Gulf states in the USA have indicated that

the unwanted vertical movement when excavating with a
aWE is O.2m. Therefore mining exclusively outside the

seam leads to per seam boundary an average dilution of

0.2m per seam boundary and zero coal loss, as shown
below:

. .-L
-·_·F-·W·_· +.-l. f·_·t'-·;~fr

~E «««1~««1««««
o-20m dilution

COAl LOSS = ZERO

DILUTION = 0·20

Dilution with 0.2 metres of partings material from

directly above and below each working section has been

included in the mining schedule. It was assumed that

there would be no coal loss to partings or overburden

material. (However, coal around the margins of the

deposit with a strip ratio greater than 7 : 1 was
excluded from reserves).

22.
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If later studies indicate that it is more economic to

mine to the coal/waste boundary this is possible, with a

consequent reduction in dilution to O.lm.

The effect of dilution is to reduce specific energy from

7.79 GJ/t to 7.10 GJ/t, increase tonnage by 14.0%, and
to increase the overall heat content by 3.9%. The in
situ ash content increases from 22.1% to 25.4%.

23.
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'X ABLL 3.1

"
• Coal- Quality and nj lution Analysis

~O
(j)

Loattu. H(:pod t

Hole and Component Specific Moisture Ash Volatile Fixed SU 1phur Relative
Thickness Energy Matter Carbon Density

( m) MJ/kg % % % % %

4 undiluted coal 14.96 7.6 46.1 23.0 18.5 12.4 0.15 1. 33
Dilutio~ 2.1 33.6 5a.9 12.2 3.3 0.09 1. 64

20 undiluted coal 17.52 7.7 46.4 22.9 18.5 12.2 0.13 1. 33
Dilution 3.5 36.4 44.7 13.3 5.5 0.09 1. 56

21 Undiluted coal 12.58 8.2 48.1 19.9 18.9 13.1 0.14 1. 30
Dilution 3.0 83.4 44.0 13.0 4.6 0.10 1. 54

Average all Holes *

undiluted coal 15.02 7.8 46.8 22.1 18.2 12.5 0.14 1.32

,coal including O.lm
Dilution 16.09 7.4 46.0 24.0 18.2 U.8 0.14 1. 34

Coal including 0.2m
oi lution 17.15 7.1 45.3 25.4 17 .8 U.S 0.13 1.36

* weighted average assuming equal areas of influence



These values, in conjunction with the 1.5m thickness limit

boundary defining the outer edge of the deposit, were used

to produce thickness contours in Figure 4.1.

The computer program output shown in Table A4 was used

to determine the bottom mining horizon at each borehole,

with incremental and cumulative strip ratios at each

seam horizon within each hole being used as a basis.

The reduced level of the base of the bottom seam in each

hole was then used to determine the approximate RL of the

mining floor at the deposit boundaries. These were then
subtracted from surface contours to produce the contours

of the depth to the mining floor in Figure 4.2.

25.558107

MINING RESERVES ASSESSMENT

The following Table summarises the results:

In situ
Hole Bottom Seam Depth to Bottom Coal Thickness

R081 LB3 15.2 7.8

C020 LCI 32.5 17.5

COO4 LB3 29.7 14.96

ROO2 LBI 33.0 3.7

R086 LB2 39.1 10.5

R082 LC4 76.8 14.3

C021 LB2 50.57 12.6

R080 LB3 56.0 11.4

Ro84 LA3 27.1 3.3

ROO7 LB3 52.6 8.7
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Loatta Mining Block euantiti-es

• 1 2 3 4 5 6 7 8 9 10 11 12 'I'otal

In Situ
2

Area (m x 1,000)
Av. coal thickness (m)

In situ 'I'onnes (sg 1.321 (Mr)

In situ cumulative (MT)

156.7 174.2 208.4 237.3 3BB.3 430.9 177.9 ,19.2 576.9
5.90 7.29 8.40 9.08 9.0 10.7 3.5 10.4 10.5
1.22 1.68 2.31 2.B4 4.61 6.09 0.B2 7.13 B.O
1.22 2.90 5.21 B.05 12.66 18.75 19.57 26.70 34.70

592.2 619.8 1460.7 5,542.5
8.8 6.5 5.2 7.8
6.88 5.32 10.03 56.92

41.57 46.89 56.92

Margins Rejected

Area excluded ( 7 : 1 S.R.) 22.2 25.9 31.1 42.9 50.5 32.5 74.0 30.6 83.2 69.9 87.2 407.0 957.0
'Av. coal thickness excluded (ml 1.9 3.0 3.0 3.0 2.5 2.7 1.75 3.8 4.0 3.2 2.7 2.2 2.6
Tonnes excluded (Mr) (og 1.32) 0.06 0.10 0.12 0.17 0.17 0.12 0.17 0.15 0.44 0.30 0.31 1.18 3.29

Mineable 0>01

TOnnesln Situ

Mined (0.2m dilution)

Area (m
2

x 1,000)

1.16 1.58 2.19 2.67 4.44 5.97 0.65 6.98 7.56 6.58 5.01 8.85
1.30 1.78 2.46 3.00 4.99 6.71 0.73 7.85 8.50 7.40 5.63 9.95

134.5 148.3 177.3 194.4 337.8 39B.4 103.9 488.6 493.7 522.3 532.6 1053.7

53.63
60.28

4585.5

overburden' i'arti!!i!!

Depth to base of mini1>3 lm) 25.0 35.0 36.0 ' 40.0 33.0 30.0 30.0 40.4 53.0 ,47.0 .35.0 40.0 39.8

Av. coal thickness (in situ) (m) 6.5 8.1 9.4 10.4 10.0 11.4 4.7 10.8 11.6 9.5 7.1 6.4 8.9
O/B , part il>3s thickness (in sitUI 18.5 26.9 26.6 29.6 23.0 18.6 25.3 29.6 41.4 37.5 27.9 33.6

oIB' partil>3S thickness (mined) 17.8 26.0 25.6 28.5 21.9 17.4 24.8 28.4 40.2 36.5 27.1 32.9
OIB , parti"3s volume (mined) (MOClI) 2.39 3.86 4.54 5.54 7.40 6.93 2.58 13.88 19.85 19.06 14.43 34.67 135.13

IlaUo waste m
3

/eOOl T. 1.84 2.17 1.85 1.85 1.48 1.03 3.53 1.77 2.33 2.57 2.56 3.48 2.24

2 0"/
Ba..lt Area (m x 1,000) 10.0 31.9 140.0 205.0 336.0 238.0 Con
Basalt ibid<neSs 3.0 5.0 10.0 6.0 14.0 8.0 (XJ

Basalt VOIUlllO (MOClII 0.03 0.16 1.40 1.23 4.70 1.90 9.42 f-"
BWE waste VOlume (MBCM) 2.39 3.86 4.51 5.38 7.40 6.93 2.58 13.88 18.45 17.83 9.73 32.77 125.71 f-"
BOtters (45°)

N
lMOCM) 0.25 0.46 0.47 0.62 0.58 0.46 U. ·1n 0.87 1.50 1.18 0.69 1.70 9.26 \,0 J--'.

.'~Il· . '0",":0 haste f MBGi 'I 2 64 4.32 4.98 6.00 7.98 7.39 3.l;(; 14.75 19.95 19.01 10.42 34.47 133.17
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The r~s~ng surface topography along the western edge of
the deposit, combined with the coal seam thinning,

results in high strip ratios along the western edge of

the defined deposit. Areas with a strip ratio of more

than 7 : 1 were excluded from the mining reserVeS.

These are shown as shaded areas around the edges of the

deposit, in Figure 4.3.

Areas of basalt are also shown in Figure 4.2. It has

been assumed in the costs that this material would be
mined by contractor, and has been excluded from the BWE

quantities.

Table 4.2 summarises m~n~ng block quantities. Mineable
coal tonnes were obtained by mUltiplying in situ tonnes

by 1.124 to account for dilution. partings volume was
decreased accordingly.
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MINE DEVELOPMENT

The initial opening wJll be at the northern end of the

Loatta Deposit. The trunk conveyor and face conveyor

will be erected on the surface and the aWE and bandwagon

will excavate a slot along the line of the face conveyor

to a depth of 10 metres. The face conveyor will then be

moved aside and the access ramp and a gUllet

approximately 1 km long will be excavated.

The face conveyor and trunk conveyor will then be

relocated down into the slots. The initial openings

will then be deepened to 20 metres, which will be

sufficient to reach the base of the La3 seam in the area

of Hole ROBI.

The overburden will be delivered to a tripper stacker

external to the pit.

The mode of operation in pit will then be as described

in Section 6 which considers mining by either two small

B~res or one larger BWE.

If the two aWE method is adopted then the required

outputs and low strip ratios in the first two years make

it possible to supply the total mine requirements with

one BWE. As the output requirements get too high for

one aWE a second BWE will be introduced together with a

second face conveyor and trunk conveyor. The two BWEs

will load overburden through the tripper stacker

simultaneously, but will only supply coal individually,

as each machine has the capability to exceed power

station requirements.

The overburden dump will be initially located external

to the pit and will later be relocated back into the pit

to fill the worked out section of the pit.



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

6.

6.1

6.2

;)5811,1
32.

OVERBURDEN AND COAL MINING

Bucketwneel Methods Considered

TWO alternative mining approaches have been considered.

The first uses two BWEs, each mining both coal and
waste, and each with its associated faCe conveyor and

bandwagon. This approach provides continuity and
reliability of supply, and coal stockpile requirements
are minimal.

The second method would use one larger BWE and one face

conveyor system. This would require a larger coal
stockpile as insurance against BWE breakdowns.

Each of the methods is described in further detail below.

Two Bucketwheel Method

In this mine, as there is not a great depth of
overburden, each Bucket Wheel Excavator will mine both

coal and overburden with the transport systems conveying
the material to either the power station or the
overburden dump as appropriate.

Mode of Operation

stage 1

BWE NO. 1 will excavate both coal and overburden onto

the face conveyor and then to the trunk conveyor. The
coal would be conveyed directly to the power station and

the overburden to a trippe~ stacker on an external dump
(Figure 6.1 and 6.2).
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BWE NO. 1 would excavate on three faces. It would
firstly ramp up from the conveyor level and excavate the
overburden overlying the coal, utilising the bandwagon

to reach the face conveyor from the upper bench (Figure
6.3).

After the upper bench had been excavated BWE NO. 1 would
then excavate the topside bench at conveyor level
supplying coal to the power station and delivering any

overburden or parting material to the overburden dump.

After this pass had been completed BWE No. 1 would
travel bottomside and excavate the coal and partings on

the level below the conveyor, either loading directly to

the conveyor or via a bandwagon, depending on the depth

of the seam. After this level had been excavated BWE
No. 1 would travel topside, the face conveyor would be

beltshifted and the sequence of operation would be

repeated. When required BWE No. 1 would extend the
trunk conveyor gUllet, loading via the bandwagon.

This sequence of operation would be carried out during
the first two years of the mine's operation after which
time the output requirements would necessitate the
introduction of a second BWE.

stage 2

BWE No. 1 would excavate the upper bench as previously

described and the face conveyor for BWE No. 2 would be

installed on this bench. A second trunk conveyor would

be installed such that it could be loaded by both face

conveyors. (Figure 6.4). It would carry overburden to
the dump conveyor.
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38.

The sequence of operation would then be as follows:

BWE No. 2 would excavate overburden from the top bench
loading it directly onto its face conveyor. After each

pass along the face, the face conveyor would be.

beltshifted and BWE No. 2 would then repeat the
operation. If the overburden thickness became too great

to allow removal in one pass BWE NO. 2 would ramp up and

load via a bandwagon to the face conveyor when removing

the over height material. When BWE No. 2 was required to
supply coal it would travel bottomside, ramp down and
excavate coal down to the second face conveyor level.

It would also extend the trunk conveyor slot as

necessary.

BWE No. 1 would excavate the topside bench on its face

conveyor level. This is the same bench which BWE No. 2
would excavate if it travelled bottomside. After BWE
No. 1 had excavated the topside bench it would travel

bottoms ide and excavate that bench either loading

directly to the face conveyor or via a bandwagon
depending on the depth of the bottomside bench.

This mode of operation would allow the full depth of the
seams to be excavated by the two BWEs. (Figure 6.5)

Overburden Dumping

AS described previously the overburden would be dumped
at an external dump. This dump would progress toward

the worked out portion of the pit. when the dump
conveyor reached the top of the access ramp the dump
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Each BWE has the capability of supplying the total power

station requirements by itself, therefore, the coal
conveyors have been designed to convey the output of one

BWE. If one BWE is unavailable for coal mining the

other BWE will be scheduled to supply coal. There is

enough capacity to recover from any coal shortages.
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conveyor would be relocated down into the worked out
section of the pit. (Figure 6.4). The tripper stacker

would then fill the worked out section of the pit up to

the original surface level. The overburden trunk and

dump conveyors would be large enough to take the output

from both BWES if they were excavating overburden

simultaneously.

Coal Mining

One Bucketwheel Method

Mode of operation

stage 1

The BWE will excavate both coal and overburden onto the
face conveyor and then to the trunk conveyor. The coal

would be conveyed directly to the power station and the
overburden to a tripper stacker on an external dump.
(Figures 6.1 and 6.2).

The BWE would initially excavate on three faces. It

would firstly ramp up from the conveyor level and
excavate the overburden overlying the coal, utilising

the bandwagon to reach the face conveyor from the upper
bench (Figure 6.3).

40.
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After.the upper bench had been excavated the BWE would

then excavate the topside bench at conveyor level

supplying coal to the power station and delivering any

overburden or parting material to the overburden dump.
After this pass had been completed the BWE would travel

bottoms ide and excavate the coal and partings on the

level below. the conveyor, either loading directly to the.
conveyor or via a bandwagon, depending on the depth of

the seam. After this level had been excavated the BWE
would travel topside, the face conveyor would be
beltshifted and the sequence of operation would be
repeated. When required the BWE would extend the trunk

conveyor slot, loading via the bandwagon.

This sequence of operation would be carried out until
the seam depth necessitated the introduction of extra

benches.

stage 2

As the seam depth became greater an extra bottomside

bench would be introduced. The sequence of operation
would then be as follows: (Figure 6.3).

The BWE would ramp up from the upper bench and excavate

the top 17 metres of material, which may be overburden
or overburden and coal, utilising the Bandwagon to reach
the face conveyor. It would then excavate the coal and

overburden on the level above the face conveyor once
again utilising the bandwagon.



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

558124 42.

The BWE would then excavate the topside bench of the
conveyor level loading coal to the power station and

partings to the dump. After the completion of topside
digging the BWE would travel bottomside and excavate t.he

coal and partings loading either directly to the face
conveyor or via the bandwagon.

If necessary another bottomside pass at a lower level

could be made loading via the bandwagon so that the

total depth of seam could be excavated.

After the completion of this sequence the face conveyor

would be beltshifted and the sequence would be

repeated. When necessary the trunk conveyor gUllet
would be extended.

Overburden Dumping

As described previously the overburden would be dumped
at an external dump. This dump would progress toward
the worked out portion of the pit. When the dump

conveyor reached the top of the access ramp the dump
conveyor Would be relocated down into the worked out
section of the pit (Figure 6.4). The tripper stacker

would then fill the worked out section of the pit up to

the original surface level.

Coal Mining

AS one BWE excavates both coal and overburden the coal

will be delivered at approximately 2500 tph and will be
stockpiled and reclaimed as required by the power

station. A stockpile would be reqUired to accommodate
the intermittent nature of the coal supply and to insure
against equipment breakdowns.
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MINE SCHEDULE

Table 7.1 shows the mine schedule developed for the

Loatta deposit. It was estimated that a 240 MW power

station would require 2.26 million tonnes of coal per

year, based on an assumed S.E. of 7.10 GJ/t.

The annual coal consumptions used were:

year -1 0.24
Year 1 1.07
Year 2 2.01
Years 3 to 9 2.26
Years 11 2.01
year 12 1.98
years 13 to 15 1.83
years 16 to 19 1. 72
Years 20 to 30 1.22

TOTAL 51.57

This forms the basis of the schedule in Table 7.1, which
shows that the peak annual BWE quantities are 6.25 MBCM
(overburden plus coal) for years 2, 3 and 4, reducing to

5.0 MBCM to Year 14, then 5.4 MBCM to Year 20, with 3.5
to 4.0 MBCM in the last 10 years.
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Tl;,BLE 7.1
~~

lD\Tl'A DEIOSIT MJJJWG OCliJJA.n..E. 1:"'v:.

Year -1 1 2 3 4 5 7 8 9 10 11 12 13 14 15

CQ\L DELIVERED (J<:~ual) {rot} 0.24 1.07 2.01 2.26 2.26 L26 <.2f; 2.26 2.26 2.26 2.23 2.01 1.98 1.83 1.83 1.82

Coal stockpile 0.12 0.26 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.27 0.27 0.24 0.24 0.24 0.23
lllocks (proportion) 1 1 2,3 3,4 4 4,5 5 5,6 6 6 6,7,8 8 8 8 8,9 9

( .18) ( .82) ( .09) ( .01) (.75) ( .24) ( .45) ( .24) (.34) 1.34) (.16) (0.26) ( .25) {.23} (.21) (.21)
w.sTE {Mm

3}
(.31) (.16) ( .05) ( .02)

Ramps 0.2

Q/B adYaoce stripping 0.9

waste from coal Mining 0.49 2.15 4.76 4.59 4.50 3.91 3.59 3.09 3.33 3.33 3.33 3.84 3.69 3.39 3.50 4.12
(2.5I) (2.51) (4.98)

Cl:lI>L VCLUHE 0.18 0.80 1.50 1.69 1.69 1.69 1.69 1.69 1.69 1.69 1.67 1.50 1.48 1.37 1.37 1.36
'lOrAL SloE WLtJolE 1.77 2.95 6.26 6.28 6.19 5.60 5.28 4.78 5.02 5.02 5.00 5.34 5.17 4.76 4.87 5.48
SWE VCLUHE S1'[)Cl!llEO 1.77 3.00 6.25 6.25 6.25 5.60 5.30 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.40

~t of Pit spoil 11m
3 1. 77 1.23

, 3
0.92 4.76 4.75 4.50 3.91 3.59 3.09 3.33 . 3.33 3.33 3.84 3.69 3.39 3.75 4.37In Pit spoil 11m

,j

~salt Mm
3 .03 0.16 0.25 0.25



--------------------
TABLE 7.1 - Cont'd

LIJA'M!A DElOsrT MINING EOIEDULE

year t6 U t8 19 20 21 22 23 24 25 26 27 28 29 30 Total

CQlIL DBLlVE!lllD (llCtual) 1.72 t.72 1.72 1.72 1.65 1.22 1.22 1.22 1.22 1.22 t.22 1.22 1.22 1.22 1.22 51.57

coat Stockpile 0.23 0.23 0.23 0.23 0.16 0.16 0.t6 0.16 0.16 0.t6 0.16 0.16 0.16 0.16 0.16
Blocks (proportion) 9 9 9 9,10 10 10 10 10 10 10,11 11 11 11 11 11,12

(.2) ( .2) (.2) 1.17) 1.22) 10.16) (0.16) (0.16) (0.16) (.1) ( .22) ( .22) ( .22) ( .22) ( .03)
(0.04) ( .09) (0.1)

RaITP' 0.2
o/B adVance striwim
waste from Coal MiniIJ.; 3.99 3.99 3.99 4.15 4.t8 3.04 3.04 3.04 3.04 2.84 2.29 2.29 2.29 2.29 3.76

O>al Votume t.28 1.28 1.28 1.28 1.23 0.91 o.n 0.91 0.9t 0.91 0.91 0.91 0.91 0.91 0.9t 38.51
TOtal BWE Vplume 5.27 5.27 5.27 5.43 5.41 3.95 3.95 3.95 3.95 3.75 3.20 3.20 3.20 3.20 4.67
BWE Volume sroothed 5.40 5.40 5.40 5.40 5.40 4.00 4.00 4.00 4.00 3.75 3.50 3.50 3.50 3.50 3.50

()It of Pit Spoil JoIIn3
. 3

4.24 4.24 4.24 4.40 4.43 . 3.29 3.29' . 3.54 3.54 3.34 3.02 3.02 3.02 3.02 4.55In Pit Spoil /11I1

sasalt HiJJ
3 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.50 0.50 0.50 0.75 0.75 0.75 0.75 0.75 7.69

...
111



Mathews (1979) reports artesian pressures approaching 6m

of head above ground surface. There is some speculation·
as to whether the artesian condition relates to recharge
of confined aquifers outcropping elsewhere at higher

elevations, or that primary consolidation of the

sediment stack is still an active geological process.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

558128

DEWATERING REQUIREMENTS AND MINE WATER DISPOSAL

Groundwater Flow

The ground conditions as discussed in Section 3

indicated that artesian groundwater conditions exist on

the site, and that saturated overburden and interburden
conditions can be expected with artesian groundwater

pressures associated with porous, sand rich beds, which
may penetrate but lens out at proposed mine limits.

Implications for mine design is for the former to
represent a regional groundwater condition, for which a

continuous pumping operation around the mine perimeter

may be required to control flow rate and pressure. For
the latter possibility, a more local groundwater
condition is indicated, requiring dewatering schemes to
control pressure, not flow volume. However, it is

considered that the artesian condition is the major

source of water.

Dewatering Requirements

As previously discussed a continuous pumping operation

around the pit perimeter is envisaged.

46.



Mathews (1979) describes confined aquifers in Tertiary

sediments which when pumped at 150 to 300 l/min resulted
in a 30 to 50m drawdown. A similar pump rate would

appear adequate for conceptual mine design.

The water will be drained into the worked out section of
the pit where electric pumps will be installed and sumps

excavated to collect the water and pump it out of the

mine. Some of the water may be used in the mine fire
protection system.

I
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The perimeter dewatering system will be designed to

dewater the sediments such that artesian pressure and
water inflow are controlled to allow relatively dry and

stable mining conditions.

There may also be a need to dewater specific areas

within the mine in order to relieve localised
groundwater pressures within the pit.

Mine Drainage

The area has an average rainfall of 600 to lOOOmm per
annum. This rainfall, plus some groundwater inflow and
water used in fire protection, make an in-pit water

disposal system necessary.

Water Disposal

Disposal by other than controlled release to local
drainage does not appear feasible. The shallow
groundwater table excludes re-injection, whilst a mean

average evaporation rate of 750mm is likely to be
insufficient, depending on quantities for disposal and
availability of stored water area e.g. ash ponds.

47.



Flood Protection

As the Rosevale deposits are in the catchment area of
the Meander River and the Meander is known to flood it

may be necessary in the later years of the project
(after Year 20), to carry out flood protection works to

ensure that the mine does not flood. More investigation

will be required in this area before definitive
jUdgements can be made.

Water quality data (Mathews, 1979) resulting from

borehole measurement over a 30 month period indicated

TDS varying between 890 and 1570 mg/l, Na varying 175 to

330 mg/l, Ca + Mg + K varying 130 to 220 mg/l. Disposal
by controlled discharge could be argued as an acceptable

option due to present day discharge of groundwater to

the ground surface (springs and soaks) hence to drainage

courses. However, this would need verificiation by an
analysis of water quality versus aquifer depth.

48.
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Table 9.2 shows more detail on shift rosters.

The manning numbers required are shown in Table 9.1 over.

MANNING REQUIREMENTS

a superintendent level, which subdivides each
main department into functional groups

an executive level, which divides the mine into

four main groups; production, engineering,

administration and stores and personnel

•

~58131 49.

Manpower requirements decrease to about 130 after year

20.

The structure of the manning chart shown on Table 9.1 is

as follows:

Including allowance for absentees, the total manpower

required to operate the mine in Year 4 has been
determined to be a total of 171 employees. Of the

total, 59 are staff and 112 are wages employees.

The mine staff total has been subdivided into senior

staff, which includes executives and professionals, who
are generally on a ·no-overtime basis·, and supervisory
and junior staff, who are generally on an overtime
basis. The wages group of employees are those who are
either operating equipment, undertaking maintenance or

providing a general service to the mining operation. No
attempt has been made to categorise employees into

specific unions.

•
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_WWli40W - - - - - - - - - -
OPERATIONS MANllGER (1) CHIEf ENGINEER ( 1) FINl\NClAL aJIffllOLLm (l) PERSClM:L MMiIGER ( 1)

MAllAGEMENr sen. Mini~ £n9. ( 1) Hoch. & Elect. Elt,:d. }"oreman ( 31 Manaq/Acet. I II warehouse SUpt. I 1) Assistant ( 1)
Mine S1Pt. ( 1) Slpt. 1) I<lmi n,!Plan/MIS ( 1)

'IOPSOIL Mining Engineer ( 1) Electdci iJn ( 3) COst Clerk ( 2) Purchasing Off. ( 1) First Aid ( 3)
Loader Opes. ( 1) Eng. Draft~n 1)
Truck Drivers ( 1) Tech • .Assist 1) Elect. Linesmen ( 1) paymaster I 1) Expeliitor ( 1)

Data F'rocessi n9 l} Clerk.s Records 11 Tots1 4
J..ppr~ntic(:s

( 1) T.A's
( 1)
I 1) Shift Maint.Fmen( 3) 911FT mEW

( 1) cr.ne Drivlr T/A ( 3) E1ectrici'n.
T.A.s

=BORDEN & (l)AL
Pi t Foreman ( 3) surveyor

BWi: Operators (6) survey /lSsist
BWE: Oilers ( 6) Draft_n
B'wogon,lDozer op( 6)
Hopper/lltt. ( 6) Geo1"'liBt
Loader Ope ( 2) sampler/
C'veyr/ll!ltro1 (6) 0:>01 QJality
Stacker Oprs~ (6) Environmental
OZr opes. (Stkrs) (3) Officer

DEWATERlNC
l\lIl1p1len ( 3)

MINE SERVICES Total
Mine service ,Fmn{ 1)
Grader;'rlater tank
Drivers ( 1)
o:>a1 Drill Ope. ( 2)
Loader Opes. (1)
Truck Driver (1)
Dozer Opts. ( 21
o:>nveyor C'tro1 ( 3)
Other Operators (. 2)
z:ey Labour 1'<>01 I 3)
safety Officer (1)

RELIEF 0PERA'lQRS (8)

Total 76

( 1) Riggers ( 3)
Fitters ( 3)

( 1) T.A's ( 2)
Relief Tradesmen ( 3)

9 workshop Foremen ( 1)

Fitters ( 3)
Machinists ( 1)
Welders ( 21
servicemen ( 1)
Apprentices ( 2)
T.A's ( 3)

Mechanics ( 1)
Aut.o Electricians( 1)
Bath Attendants (1)

Latourers ( 1)

Total 39

Total

General Manager
Voining Department
""ch/Elec. Department
Accounting/Purchasing
Industrial
Staff .Absentee

Grand Total

Including relief &
i:lbsentees allowances

Actual r-anni ng

1
14
12
24

5
3

59

3

56

71
41

112

11

101

'l'CIXAL

1
85 ~ ~~

53 ':,.;~
24

,~:rJ5
3 ... ..,\,;

. ,
171 i'
14 \Jl

0

157
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I
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\- TABLE 9.2

I Hanning - Overburden and Coal Removal

I D/S A/S Rost.Off Total

I
BWE Operator 2 2 2 6

BWE Oiler 2 2 2 6

I
Bandwagon/Dozer Op. 2 2 2 6

Hopper Attendant 2 2 2 6

Loader Operator 2 2

I conveyor patrol 2 2 2 6

Stacker Operator 2 2 2 6

I Dozer Operator
( stacker) 1 1 1 3

I Relief Operator 2 2 2 6

I
17 15 15 47

I
I Shift Maintenance on Coal and Overburden

I D/S A/S Rost.Off Total

I
Fitters 2 2 2 6

Crane Driver/TA 1 1 1 3

I
Rigger 1 1 1 3

Electrician 1 1 1 3

T/A 2 1 1 4

I Relief Tradesmen 1 1 1 3

I 8 7 7 22

-
I
I
I
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a foreman level, which further subdivides each

department into sections such as stripping, coal
mining and mine services in the mining

department.

a worker level, which reports to each foreman

and includes the operators, mechanics,

labourers, etc.

The engineering and most of the administration

departments, apart from stores would be on single Shift,

five day week roster. A nominal amount of overtime has

been assumed in calculating annual salaries for the
shift supervisory staff. Coal and waste mining will be

on a 7 day per week, 2 shifts per day continuous shift

roster, initially, although after Year 6, the second BWE
reduces to 5 days by 2 shifts until Year 20, then 5 days
by I shift until it is no longer reqUired in Year 25.
From Year 25 onwards, one crew on 7 days by 3 shifts can
achieve the production targets, alternating between
BWEs. Maintenance and service workers will vary in

their shift roster depending on the equipment they are

servicing. For example, some maintenance workers will
be required on a continuous roster to service the coal

mining and stripping equipment whereas, general workshop

maintenance will have the largest number on day shift

with lesser numbers on afternoon shift. An allowance

for maintenance of surface facilities has been included

in the mine services section.
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To estimate the overall manpower numbers the following
approach was used:

the various functions were categorised and
placed in their logical departments following

normal practice in mining operations

the staff numbers in areas such as engineering
and administration were estimated by referring

to operations of a similar size and using
similar numbers of people

the operators required to man the various mining
equipment were allocated

service personnel such as storemen were

estimated by reviewing existing mining
operations.

the maintenance workers were estimated by
reviewing existing mining operations.

the maintenance worker numbers were then
estimated by considering the numbers of people

that should be required and comparing that to

the maintenance cost generated from the
equipment cost model; (cost allowances were
also made for the component of maintenance that
would be completed off-site by others)

the specified allowance for relief men is
considered sufficient to cover any absenteeism
because of employees who are on annual leave,

sick leave of compassionate leave.
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EQUIPMENT REQUIREMENTS

Equipment Selected

All major equipment, such as BWEs, conveyors and the

Tripper Stacker, has been sized according to the duty

required, the estimated time available for operation,

and their estimated operational efficiency. Details are
given later in this section. Auxiliary equipment has

been assigned to the major activity centres based on
experience in similar operations. A full list of all

equipment estimated to be on site at full production is

given in Table 10.1.

productivity

Two different rosters will be worked: 7 x 2 shift
roster and a 5 x 1 shift roster.

Each roster will have a different number of scheduled

days, as shown below in Table 10.2.

TABLE 10.2

7 x 2 5 x 1

Days per week 7 5
Working days possible 365 261
Less:
Public Holidays 2 10
Industrial Delays 12 12
Weather and External Delays 16 10

Scheduled Days 335 229



The assumptions used to derive production hours are as
follows:

The overburden BWE's are scheduled to operate on a 7 x 2

roster 335 days per year. Operating hours are 3397

hours per year and production hours are 3057 hours.
There is an allowance for a two week overhaul on each

BWE per year in the figures.

Unscheduled delays include 12 days due to industrial

disputes and 16 days due to bad weather. Operational
delays include travelling and delays on associated plant

such as conveyors and stacker. The figure of 3057
production hours per year arrived at above is in line

with West German and Latrobe Valley (Vic) overburden
systems comprising BWE, conveyors and stacker.

55.558137

7.8 hours

2 shifts
5226 hours

5%
15%

4181 hours
15%

3397 hours

90%
3057 hours

Scheduled hours per shift

Shifts per day
Manned hours per year

Scheduled maintenance
Mechanical/electrical delays

Available hours per year
Operational Delays

Operating hours per year

Operator efficiency
Production hours per year

Production Hours per Year

I
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Production Rates

558138 56.

Production hours per year when mUltiplied by the

effective production rate per hours, gives the annu.al

production rate.

Operator efficiency of 90% allows for inefficient
digging, trimming batters and other delays caused by not

operating at optimum efficiency.

800-l500m3/h(bank)

3,500,000 (Bm3 )

l5.0m

l5.0m
25.0m

12
capacity 0.63m3

60 to 82
3100m3/h(loose)

40%
0.53

per hour
Yearly production (approx)

Maximum face height
Length of bucket wheel boom

Length of discharge boom

Number of buckets
Bucket plus half ring

Discharges per minute
Theoretical capacity
Swell (estimated)
productivity Factor

Effective Production

•

•

•

The swell is taken as 40% for the application. The
productivity factor of 0.53 takes into account

production losses due to slew reversal, changing

terraces etc. The table below summarises machine
parameters and production rates.

The BWEs selected are of the O&K SH630 type which have a
theoretical output of 3100 m3/h and an effective

output of 800 to 1500 Bm3/h, depending on the type of
material being dug. For this study an effective output

of l150Bm3/h has been assumed.

I
..~

<~
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which is approximately 2100 tjh (bank) of coal.

Coal Conveyors

Overburden Tripper stacker

57.55813D

= cross sectional area
x belt

= 0.157 x 4.2 x 3600

= 2378 m3jh (loose)

0.276 x 5.2 x 3600

5167m3jh (loose)
=
=

speed x 3600

The theoretical capacity of the overburden stacker is

6600m3/h loose which deliberately exceeds the capacity
of the conveyors. The specification of the stacker is

based closely on one of suitable size operating for the
SECV.

Theoretical capacity m3jh

speed x 3600

The cross sectional area has been obtained from
manufacturers' data. The theoretical output is such
that the overburden conveyors can carry the output from

both BWEs.

The coal conveyors have been sized at 1200mm wide with

450 troughing. They will run at 4.2 mjs. With a
150 surcharge the theoretical capacity is:

The overburden conveyors have been sized at 1600mm wide

with 450 troughing. They will run at 5.2mjs. with a
150 surcharge the theoretical capacity is:

Overburden Conveyors

Theoretical capacity m3jh = cross sectional area

x belt

I
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General

SITE ESTABLISHMENT AND INDUSTRIAL AREA

In establishing site requirements, the following
assumptions have been made:

5581.40 58.

mine

all sewage and effluents will be treated before
discharge

a high voltage power supply will be available

from the proposed power station

water supply will be available from the power

station supply.

all spoil material needed for site development

of the industrial area will corne from early mine
development and allowances have only been made

for stripping and compaction. Only local site
draining has been allowed.

minimal outside services and support facilities

will be available in the immediate area of the

there is easy access to Launceston where a full

range of engineering and support facilities are
available. This reduces the requirement for

extensive mechanical workshops, some stores and

service facilities

•

•

•

Surface facilities and serVices for a 2.33 Mt/pa mine at

Rosevale have been planned based on experience with

similar mining operations in Australia.

11.

11.1

•
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Mine Industrial Area

The industrial area includes the following facilities:-

Miscellaneous plant and equipment to support the mining

operation will be based in the mine industrial area and

allocated as required. They would fulfill the following

functions:-

60.

558142

Fuel storage and Fuelling Point

road construction and civil maintenance

Mechanical and Electrical workshops, which
include mobile plant shop, boilermakers shop,

civil workshop and stores area

General service , administration, supervision

and back up equipment.

maintenance of mine, mine equipment, services
and buildings

•

•

Ancilliary and Mine Service Equipment

A suitable site adjacent to the mine with ready access
to roads, operational areas of mine and services has
been chosen. All buildings shown are standard for the
purposes nominated and are costed to include appropriate
equipment. The proposed layout of the area is shown on

Figure 11.1.

11.2

11.3
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Conveyor Belt Storage Area

water Supply

Sewage and Industrial waste Disposal

Electrical substation and area lighting.

Administration Building

Ambulance and First Aid station

Carparks and paved road area including washdown
pad

Fencing and Carparks.•

•

Amenities Building including canteen, bathhouse
and changing facilities

•

61.
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•

Water supply for th€ mine industrial area will be taken
from the power station.

Domestic waste water and sewage will be treated and the
effluent used for landscape irrigation or run into

evaporation ponds. Industrial waste, including oil,
which is not suitable for disposal through the sewage

treatment plant will be collected for dumping or
recycling.
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11.5.2 Roads

11.5.1 Drainage
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Power supply

For the operating mine a 22 kV supply directly from the

power station switchboard is proposed. In general, the

following supply voltages have been allowed as follows:

for BWEs llkV

for substation to supply conveyors
and the industrial area. llkV

General Civil Works

Towards the end of the mine life, major drainage works
may be required to prevent flooding of the mine, in the

form of levee banks, which would protect the mine from
ingress from the Meander River. In the earlier years,
minor earthworks would be required to divert water from

the catchment to the north of the mine site.

Mine site roads are briefly discussed below:

Access to Industrial Area

The main access to the mine will be a 7m wide sealed
road of highway standard to the site.
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Interconnection with Power Station

This will be a direct connection between the mine

industrial area and the power station is included in the
mine site estimates.

Service Roads

A heavy duty access and service road will run along the
east side of the mine trunk conveyors and into the
Industrial Area. Crossings are planned at suitable
points to give truck and crane clearance where necessary.
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12.2

12.3

•

64.

558146

INFRASTRUCTURE REQUIREMEN~S

water Supply

water is required for both the mine and the power
station with the power station having the most
significant effect on total needs. If a mine site powe~

station is selected total requirements are estimated to
be 4,000 - 5,000 ML/a. This water would be of potable
quality and could be obtained from an existing major
supply or by construction of a suitable reservoir.

Waste water Disposal

Waste water from the project area will include domestic
sewage, industrial waste water and groundwater from mine
dewatering. Conventional treatment methods will be used

and if feasible, the water will be re-used.

In general, the project will attempt to maximise the

re-use of water within economic and technical limits and

in this way, will minimise both water requirements and
waste water discharges.

Power supply

Power supply requirements were outli.ned in Section 11. 4
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12.4 Roads

During the construction period, a major "heavy load"

road will be required for the transport of heavy,
pre-fabricated items of equipment. At the conclusion of

construction, it is likely this road would become the

major mine access. such a road would probably branch
off the Bass Highway. Some upgrading and sealing of
other roads in the area of the mine and power station

would also be required to give suitable access.

12.5 Accommodation

During construction, a high proportion of the workforce

will be contractor-employed and likely to be relatively

mobile. Based on experience with similar projects, it

can be expected that the greater proportion would be
accommodated in the Launceston area in local caravan

parks or in a construction camp near the project area.

The operational workforce would be drawn from the

inhabitants of Launceston and surrounding communities.
It is envisaged that only minimal new housing will be
required for mine and power station personnel.



ENVIRONMENTAL ASPECTS

General

66.
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low sulphur content of coal would give low stack

emissions.

noise and dust levels would be exceptionally low

final rehabilitated land surface would be at

approximately the same level as the original

ground surface. The mining method facilitates

rehabilitation soon after mining

land already cleared - virtually no impact on

natural ecology
•

The mine environmental impacts are well understood for

this type of operation and procedures for their

minimisation well established. They include

topographic, soil and land use impacts caused by the

Ultimately, the environmental impacts of both the mine

and the power station will need to be assessed

interactively and their significance evaluated for the

northern Tasmanian locality against Tasmanian standards

- legislative and otherwise. At this preliminary stage,

the most likely significant effects have been identified

and it is concluded that environmental conditions are

unusually favourable for the development of a mine at

the Loatta deposit. The following favourable factors

apply:

13
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physical presence of the mining operation, noise and
dust emissions caused by the operati0ns and some

disturbance of existing groundwater, surface water,

flora and fauna.

In particular, it should be emphasized that noise
emission from the proposed operation would be very low,
as there would be no blasting and very few items of

mobile equipment. Dust generation would also be
negligible, as there would be no haul roads, no blasting,

and the groundwater would assist in dust suppression.

The relative importance of environmental impacts on the

power station will be dependent upon siting and the
major considerations are expected to be stack emissions,

water supply and ash disposal. Other factors such as
ground and surface water influences, visual and acoustic

impacts, the effect on land use and the impact on local

flora and fauna are expected to be minimised by
satisfactory siting and design procedures.

Before finalisation of design and the commencement of
site work, a comprehensive environmental monitoring
programme would be undertaken as follows:

A three year duration meteorological survey to
establish atmospheric conditions at ground level
and at altitude. The survey would establish

local precipitation, temperature, humidity,

prevailing winds, the frequency and duration of

inversion conditions and any local atmospheric

anomalies.
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Surveys to establish the "baseline" biological,
economic and social environment including flora

and fauna, land use, ground water quality and
the presence of sites of archeological interest.

13.2 Mine Rehabilitation

The Loatta deposit presents a unique opportunity for

mining in that the impact on the environment is expected

to be minimal. It lies in an area already cleared of
trees and is currently used for grazing~ It is

surrounded by forest, (including state forest), on the
west, north and east, but this will not be disturbed by

the mining operation in the Loatta deposit. To the
south the country opens out into well established

grazing properties.

Mining would commence at the northern end of the Loatta

deposit with an out of pit spoil volume of 3 million

Bm3 being created prior to commencement of in-pit
spoiling in year 1. Once in-pit spoiling commences, the
rehabilitated land surface would be at approximately the

same level as the original surface.

Prior to mining, topsoil would be removed by loader and

truck for placement on the levelled spoil. Dozers would
operate in conjunction with the tripper stacker to
produce a rehabilitated surface. The rehabilitation

crew would consist of an environmental officer and truck
and shovel operators. Allowance has been made for
replanting materials, including seedlings, seeds,
fertilizers etc.

Mine dewatering will produce quantities of water which,

if of sufficiently high quality will be allowed to drain

into the existing drainage systems.



14.2 Mine Equipment Capital

Tables 14.1 to 14.4 show capital costs.

For conveyors, costs were based on those obtained for

similar projects for which detailed cost estimates have
been made.

For major items of equipment such as Bucketwheel
Excavators, bUdget quotes were obtained from equipment
suppliers.

69.
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Capital Costs

Costs for mobile and light equipment items were based on
manufacturer's budget estimates. spares for mine

equipment are included in the equipment capital costs.

Costs were estimated by referring to similar projects

which had been costed in detail. 20% for contingencies
has been included. Tables 14.1 to 14.3 show
infrastructure costs.

The capital expenditure schedule allows 10 years for

investigations, power station construction and mine

development.

14.1

\.~'1;
'.14. CAPITAL AND OPERATING COSTS
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TABLE 14.1

(A$'OOO at January, 1983)

*

$

7,708

2,771
2,000
5,958

65,675

47,238

18,437

24,348

·15,942
4,683
2,265

Summary of Initial Capital Costs - 240 MW Case

For Years -10 to +3

* This does not include capitalised operating
costs or working capital other than spares.

SUB TOTAL NON-EQUIPMENT

SUB TOTAL EQUIPMENT

GRAND TOTAL (includes spares & 20%
contingency)

Bucketwheels, Bandwagons & Stackers

Conveyors

Heavy Mobile Equipment
Other Equipment

Exploration & Evaluation
pre-mining Engineering Management

Land Purchase

Infrastructure & Surface Facilities
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TABLE 14.2

Initial Capit.al Costs 240 MW case Page 1 of 2
~,

(A.lJ '.D'JO at 1st January, 1983) 0

Total
Initial

Item -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 1 2 3 Capital

A. EXl'IDRATION , EVALUATION

project Administration 70 70 70 70 70 70 70 70 560
Trial Pi. t EXcavation 250 250
Geotedmics 250 250
GeOlogy 200 200 100 100 50 50 50 50 50 850
Mine Design &Engineering 400 400 100 150 300 1350
EIS , Industrial 400 200 50 50 50 50 50 50 ~00
Insurance 240 348 1433 250 12 2263

SJb Total 200 400 1470 370 170 170 410 618 1735 650 12 6423

contingency 20% 40 120 294 74 34 34 82 124 351 130 2 1285

TOl'AL 240 720 1764 444 204 204 492 782 2104 780 14. 7708

B. PRE-MINING ENGINEERING MANAGEMEm

Mine (Engineerin:l &. Management) 176 821 102 475 49 1623
Infrastructure (Engineering' Mgmt) 156 210 191 123 6 686

SUb Total 156 210. 367 944 108 475 49 2309

Contingency 20' 31 42 73 189· .22 9S 10 462

TOl'AL 187 252 440 1133 130 570 59 2771

c. LAND l'UlOlASE

Purchase Price H.A. 2050 86l75/HA- 1000 1000 2000
(Includes O:>ntingency)

NcrE: For capital expenditure beyond Year 3, see Table 14.2 for sunanar:y, or computer printouts for detail.
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TIIBLE H.2

HtiUa 1 Cupi tal ():)sls 240 MW case Pags 2 of 2

~,(A:SI(XJO at 1st January I 1983)

~

Total
Initial

-8 -7 -6 -5 -4 -3 -2 -1 1 2 3 capitalItem -10 -9

D. INFRAS'ffitPrURE & SURFACE FACILITIes

100 laOWater Supply
:150 150waste water Disposal
200 200 ZOO 600Ace:atlOOdation
100 50 50 200COnstruction Labour Transport

construction calli' (100 men)
300 100 300 200 900plus operation of calli'
600 200 120 920Power supply

50 50(Xmltlmications
100 100Site Preparation

300 300Roads - relo:::ation
70 70.,. access

15 15Mine Fencing
500 700 260 1460Admin " WOrkshop Area

100 100Stream Diversion & Levees

1300 1400 :1540 725 49659lb Total

260 280 308 145 993COntiD;lency 20\

5958:1560 1680 1848 870'!'OrAL

E. lllXJ(E'.lWlJEl!l8, BANtMilwNS & STA(](ER,S
3120 13488 180 7560 24348(iId. spacu , 20\ contiD;lency)

F. CXlNVE~S (incl. spsces &
H81 5629 1200 6312 1320 1594220' contingency)

G. HEAVY maILE E(;(jIPMlNT
4271 412 4683(incl. spates & 20\ contiD;lency)

H. Ol'HER ECOlPi'ENT (incl. spates &
683 1339 65 10 168 226520% conti/>:lency)

I. GlWID roI'AL (incl. SflB.res &
444 391 456 2492 4555 9366 26947 2518 14294 1488 65675 m20> contiD;lency) 240 720 1764

~

00 -.JFor capital eX}:enditure beyond Yea, 3, see Table 14.2 fot" sununary,

J-'o
N

NQr£:
or carputer printouts for detail.

~

~
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summary of Capital Expenditure Beyond Year 3

C D E P G H I
Infrasttucture aWE Heavy

Land , surface BandwAgons Mobile Other Grand
Year Purchase Facilities Stackers conveyors Equipment Equipment Total

4 50 50

5 1320 10 1330

6 1000 132 551 1683

7 600 360 112 1072

8 (Road re- 960 194 67 1221

location)

9 360 768 1128

10 3500 50 3550

11 289 289

12 132 514 646

13 960 1091 112 2163

14 364 71 435

15 701 168 869

16 700 108 808

17 10 10

18 132 490 622

19 960 650 1610

20 61 61

21 122 278 400

22 330 330

23

24 326 563 889

25 50 50

26 960 1454 2414

27 2211 220

28 364 112 476

29

30

I
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(240 HW casel (A$IOOO at January, 1983)
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TABLE 14.4

I
Mine Equipment Items page 2 of 2

I
I UNIT NO. OF . UNIT UNIT

~ UNITS .£Q.§! L.IFE

I
I

D. Other Equipment

Bobcat Loader 1 20 8 yrs

I Tractor Seeder 1 30 8 yrs

SerVice/Lube Truck 1 60 11 yrs

I Fire Truck 1 60 11 yrs

Ambulance 1 35 11 yrs

I
Sedans 10 10 3 yrs

4WD Sedan 2 10 3 yrs

I
4WD utility 2 9 3 yrs

utility FIOO 8 12 3 yrs

lOT Truck & HIAB Crane 2 53 6 yrs

I Forklift Gen. Purpose 6T 2 57 7 yrs

Portable Welder 2 6 6 yrs

I Lighting Plants 2 21 11 yrs

Technical Equipment 1 80 6 yrs

I Workshop Tools & Equip. 1 100 35 yrs

Warehouse Equipment Etc. 1 10 35 yrs

I
Mine Office Equipment 1 80 6 yrs

Mini Computer & software 1 200 11 yrs

Crib Hut 1 25 12 yrs

I
I
I
I
I

•



Operating Costs

76.

Power and Fuel costs used were:

$8.05/Kwh/month

$0.023/Kwh
28.2 cents/litre

Power Demand
Power Useage

Fuel

558158

Equipment operating costs per hour were based on

information from operating mines and from
previous detailed costing studies

Award labour costs take into account the basic
award weekly rate, overtime ranging from 10% to

40%, shift allowance and shift premium, travel

allowance, special work allowances, annual leave
loading (20%), payroll tax (5%), workers'

compensation (3%) and miners' pension. No
allowance was made for a bonus.

Manpower costs per man year were calculated from

awards similar to those which would apply in
Tasmania. Staff costs allow for a base salary

depending on job grade, overtime in special
cases such as supervisory staff on continuous
roster, and overheads including: travel

allowances, payroll tax (5%), workers'

compensation (3%), superannuation (12%) and
miner's pension ($1,172 p.a).

•

14.3
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operating costs are summarized in Tables 11.5 to
14.7. These tables do not include royalties,
excise, levees, operating insurance or head

office costs which are taken into account in the
financial evaluation section of this report.

In summary the mine operating costs range from
$3.60/t at full production, to $7.50/t in later

years when sales reduce and strip ratio

increases.

It was assumed that basalt would be removed by

contractor at a cost of $3.00 per Bm3 •
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2035.3

.163.9
4170.5

'.0.0

247.1
0.0

171.8
29.9

1176. a

1361. 4

:2035.3

4210.8

163.9
4046.9

0.0

247.1
0.0

171. 6
21.1

1361.4

2035.3

4325.0

163.9
4161.1

0.0

247.1 '
0.0

171.6
'29.9

1178.0

1:56.1.4

4516.9

203S.3

163.9
.435'3.0

0.0

247.1
0.0

l71.8
2,9.9

1176.0

305.2
1056.2

1361.4

2035.3

163.9
4481.3',

.,0.0·.·

247.1
0.0

171.8
29.9

1176.0

5125.2

1361.4

305.2
1056.2

163.9
H81.3

480.0

247.1
0.0

171.8
29.9

117S.0

1361.4

305.2
1056.2

163.9
4339.4

90.0

2035.3

305.2
799.7

247.1
0.0

171. 6
2.9~'9

2626.5

1104.9

163.9
2462.6

0.0

182.2
0.0

152.7
2'9~9

742.1

163.9
1358.6

0.0

0.0

0.0
0.0.
0.0

0.0
0.0·

lOS.• '1
24.0

161.7
0.0

181.7

OF-ERA TI NG COSTS BY COST eEN rf\E SHEET 1 O~ P'';OE 1
ROSEVALE COAL DEPOSITS PRINTED 251 2/83 03:49:-16

TONr~ES CREATED ~5/ 2/53 08:47:43

OPERATING COSTS ($,0001
-2 -1 1 2 3 4 5 6 7 8

162.4 328.0 335.5 335.5 335.5 335.5 335.5 335.5 335.5 33:5.5
42.1 273.0 416.1 537.9 S37.9 537.9 537.9 537.9 537.9 537.9

7 •• 239.2 351.0 424.0 424.0 424.0 424.0 424.0 424.0 424.0
0.0 124,7 246 •• 2118.6 248.6- '248.6 248.6 248.6 :4B.6 248.6
0.0 479.3 489.3 489.3 469.3 489.3 469.3 469.3 499.3 489.J

______________________________________________________ _________ ~ w __

-----------------~----------------------------------------------------.-----------------_.
129.7 J6~.B 448.8 448,9 448.8 448.8 448.8 449.9 448.8 448.8

--.-----------------------------------------------------~------------~--------------------

---------------------.--------------------------------------------------------------------

----------------------------------------------------------------------------------------~-

--------------------------------------------------------------------------------------~--

------------------------------------------------------------------------------------------
------------------------------------.----------.---------------.--------------------------

4.1 ENGINEERING O~~ICE

4.2 ~IELD MAINTENANCE
4.3 WORKSHOP
4.4 ELECT. MAINTENANCE

;
2.1 TOPSOILtRECLAMATION­
2.2 BUE OPERATION
2.3 BASALT REMOVAL

1.1 MANAGEMENT
1.2 ACCOUNTING O~~ICE

1.3 WAREHOUSE
1.4 PERSONNEL
1.5 MININO ENGINEERING

TOTAL ~24.1 407~.6 6020.7 8438.8 a97~.7 8490.7 8362.4 8170.5 3056,3 8179.9....- -_..._-..._--.._-_._._-...._..---_._..*_.-_.__._-_._-------.*-_...._....---_..-_._-_._._..
(INCLUDES MAINTENANCE LASOUR FROM EQUIPMENT HOURLY COSTS

4. MAINT. ENGINEERING

1. MANAGEMENT t ADMIN.

2. OIB t COAL MINING

ALLOC. MAINT. LABOUR 0.0 709.4
(~OR COMPARATIVE PURPOSES, FROM MANPOWER CHART)

3.1 DEWATERING
3.2 MINE SERVICES

3. MINE SERVICES

...
>
'"~

n m
0
~

~ ~

~ A

0- 0.....
n -0 j~
~ '"
n

~

~

" 0~,
~

!" A

REfORT: TJBO-02
'.'ERSION 1.01



- - - - - - - - - - - - - - - - - - _.•
.1)

~1
''y

I .~

)

D

0

0

()

0

0

~

0

l

0 i

~

':J

(J

;--)

U~

'-' U'!
CXJ <Xl

W
f-"
en
C;~

448.B

247.1
0.0

171.0
29.9

1178.0

1361.4

-.163.9
4445.3
750.0

44B.a

247.1
0.0

171. B
29.9

1178.0

305 •. 2
1056.2

1361.4

1985.3

163.9 '
4448.3

750. O·

247.1
0.0

171.8
29.9

J17B.O

305.2
1056.2

1361.4

1905.3

163.'9
4448.3

750.0

440.8

247.1
0.0

171.9
29.9

1361.4

5362.25362.2' 5362.2' 5362.2

163.9
4448.3
. 750.0

247.1
0.0

171.8
29.9

44a.a

1178.0

1985.3

5230.6

305.2
1056.2

1361.4

163.9
4316.7

7.50.0

448.8

24701
0.0

171. 8
29.9

1178.0

305.2
10S6.2

4480.6

1985.3

1361.4

163.9
4316.7

0.0

448.a

247.1
0.0

171. 8
29.9

1178.0

1361.4

1985.:1

163 .. 9
4193.0

0.0

4356.9

448.0

24701
0.0

171.8
29.9

lP8.0

305.2
1056.2

4356.9

163.9
4193.0

0.0

1361.4

1985.3

448.8

247.1
0.0

171.5
29.9

305.2
1056.2

4356.9

1361.4

163.9
4193.0

.0.0

448.8

OPERATING COSTS BY COST CENTRE SHEET 2 OF PAGE I
ROSEVilLE ",OAL DEPOSITS PRINTED 251 2/83 OGt49t46

TONNES CREATED 2S1 2IS3 08:47:43

OPERATING COSTS ( .. ,000)
9 10 II 12 13 I' IS 16 17 IS

335.S 335.5 335.5 335.5 335.S 335.5 335.5 335.5 33'S.5 335.5
537.9 537.9 537.9 '537.9 537.9· 537.9 537.9 537.9 537.9 537.9
424.0 424.0 424.0 424.0, 424.0 4~4.0 42'4.0 424.0 424.0 424.0'
248.6 248.6- 249.0 240.6 248.6 2413.6 248.6 248.6 240.6 248.6
489.3 489.3 439.:S 439.3 439.3 439.3 439.3 439.3 439.3 439.3

·247.1
0.0

171.8
29.9

305.2
t056.2

1361.4

4356.9

163'.9
4193.0

0.0

2035.3

--------------------------------------------------------------------------~---------------

----------------------------------------~-------------------------------------------------

, '---------------------------------------------------------.--------------------------------

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

~',-------------------------------------------------------------------------.----------------

TOTAL 8202.4 8202.4 8152.4 8152.4 9276.1 9026.1 9157.' 9157.7 9157.7 9157.7
***** ******************************************************************************************
(INCLUDES MAINTENANCE LABOUR FROM EQUIPMENT HOURLY COSTS

)
'~.I TOP50IL&RECLAMATION
2.2 BWE OPERATION
.2.3 BASALT REMOVAL

2. ~/B & COAL MINING
;

ALLoe. MAINT. LABOUR 1178.0 1178.0
(FOR COMPARATIVE PURPOSES. FROM MANPOWER CHART>

1

'3.1 DE~ATERING
~.t MINE SERVICES
~. :. ~

3. ~INE SERVICES
i '
'; .
~.I, ENGINEERING OFFICE
~.2 FIELD MAINTENANCE

~:~: ~~~~~~O~AlNTENANCE
i

4. MAIN!. ENGINEERING
;
c,

1.1 HANAGEMENT
1.2 ACCOUNTING oFFICE
1.3 WAREHOUSE
1.4 PERSO,NNEL
1.5 MINING ENGINEERING

I. MANAGEMENT & ADMIN.

;!.....
m

-'"en
n·

"~ -g..
'"n '"'"~ N..,
"~ ~

'"-

REPORT: TJ90-02
IJERSION 1.01



- - - - - - - - - - - - - - - - - - _..

-----------------------------------------------~--------------------------------------~---

OPERATING COSTS BY COST CENTRE SHEET 3 OF PAGE 1
ROSEVALE COAL DEPOSITS PRINTED 25/ 2/83 OS:049t~6

TONNES CREATED 25/ :2/83 08:47:-43

OPERATING COSTS ($,000)
19 20 21 22 23 24 25 26 27 ·28

335.5 1S0.9 150.9 1'50.9 1'50.9 150.9 1S0.9 150.9 1'50.9 150.9
537.9 467.5 467.S 467. '5 461.5 467.5 407.5 467.5 467.5 467.5
424.0 388.6 388.6 JaS.6 388.4 398.6 388.6 388.6 38B.6 388.6
248.6 182.8 182.8 182.B 182.8 182.8 182,8 182.8 182.8 182.8
439.3 _ 330.7 330.7 330.7 33G.7 330.7 330.7 330.7 330.7 330.7

REPORT: TJBO-02
VERSION 1.01

1.1 HANAGEMENT
1.2 ACCOUNTING OFFICE
1.3 WAREHOUSE
1.4 PERSONNEL
1.5 HINING ENGINEERING

1._ HANAGEHENT I ADHIN. 1995.3 ,1520.5 1520.5 1520.5 1520.S· 1520'.5 1520.5 1520.5 1520.5
______._. M _

. 2.1 TOPSOIL&RECLAHATION
2.2. BWE OPERATION
2.3 BASALT REHOVAL

163.9
4371.3

750.0

163.9
4371.3

750.0

163.9
3754.6

750.0

,~; ,

163.9 163.9. 163.9' 163.9 163.9 163.9 163;9
37S4.0 3754.6 3754.6 3849.6 J759.0 3759.0 3759.0

750 •.0 1500.0· 1500.0 1500.0 22S0.0 2250.0 2250.0

2. O/B & COAL HINING

3.1 DEWATERING
3.2 H1NE SERVICES

3. HINE SERVICES

4.1 ENGINEERING OFFICE
4.2 FIELD HAINTENANCE
4.3 WORKSHOP
4.4 ELECT. MAINTENANCE

4. HAINT. ENGINEERING

-----------------------------------------.------------------------------------------------
5265.2 5295.2 4668.5 466.9.S ~41B.S 5418'.5 S~S13".5 6172.9 6172.9 6Kif '.9

---------------------------------------------------------------------------------------~--

305.2 305.2 305.2 305.2 305.2 305.2 305.2 305.2 JO~.2 JO~'2
1056.2 1056.2 737.3 737.3 737.3 737.3 737.3 737.3 737.3 737.3

. ---------------~------------------------------------------------------------------,.------
1361.4 1361.4 1042.5 1042.5 1042.S 1042.5 1042.S 1042.5 1042.5: 1042~S

----------------------------------------------------------------------------------~------

"247.1 247.1. 183.3 183.3 193.3 183.3 183.3 183.3 183.3 193.3
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

171.6 171.8 171.6 171.6 171.8 171.8 171.8 171.8 171.8 171.8
29,9 29.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9

--------------------------------------------------------_.._-----------------------.-~----
148.9 448.8 361.0 361.0 361.0 361.0 361.0 361.0 361.0 361".0

~-----------------~-----------------------------------------------------------------------
, ~.'

TOTAL 9080.' 0615.9 7592.5 7592.5 9342.5 8342.5 84J7.Z 9096.9 9096.9 9096.9
*-*** ********************************••*."*,*,***,*,,,,**,*"*'**'******'****""*'***"******
(INCLUDES HAINTENANCE LABOUR FROM EQUIPMENT HOURLY COSTS

-
ALLOC. HAINT. LABOUR 1178.0 1178.0
(FOR COHPARATIVE PURPOSES, FROM MANPOWER CHART)

;;!
'"r-
'"-...
'"

<'>
0 ~

~ "0

"" ..
<0

n '"'" w"I"" 0"~ ."

811.7 811.7 811.7 811.7 811.7 Sil.'
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,) .,
0

PAGE. 1
oa~ 49: 4,}
08:47:43

SHEE:T • OF
PRINTED 25/ 2/83
CREATED 251 2/S3

__ ... ....._L..__ ._._-
OPERATING COSTS ($,000)

IS3.3
0.0

171.8
3.9

3&1.0

30
1S0.'
-467.5
3"8S. '6
182.8
:130.7

1042.5

16:$" .. 9­
3775.4 .
22:50 f 0 .'

361.0

la3~3

0.0
171.a

5.9·

305.2 ·305;2
737.3' 737.3

OPERATING COSTS BY COST CENTRE
ROSEVALE COAL DEPOSITS

TONNES

29
150.9
467,5:
3SS.&
lS2.S
330 t7

103.9'
3759.0:­
2250.0

TOTAL 909&.9 9113.3

***** ******************(INCLUDES MAINTENANCE LADOUR FROM EOUIPMENT HOURLY COSTS

2.1 TOPSOIL&RECLAMATION
2.2 DWE OPERATION
2.J BASALT REMOVAL

•• 1 ENGINEERING OFFICE
4.2 FIELD MAINTENANCE
4.3 WORKSHOP
4.4 ELECT. MAINTENANCE

1.1 MANAGEMENT
1.2 ACCOUNTING OFFICE:
1.3 WARE:HOUSE:
1.4 PERSONNEL
1.5 MINING ENGINEERING

--

4. ~AINT. EnGINEERING

1. MANAGE:MENT & ADMIN.

3.1 DEWATERING
3.2 MINE SERVICES

3. MINE SERVICES

2. OlD & COAL MINING

ALLOC, MAtur. lAl3aUR 811.7 Sll.i'
(FOR COMPARATIVE PURPOSES, FROM'MANPOWER CHARTl

-
REPORT: TJSO-02
VE:RSION 1.01

... ..J,.
'"... : O!'"
~ I:.~..

·f 00 co
'" 1,11,

""""
_.... 11 e-

n "'.. .. ...}

1~
..
0....

-



- - - - - - _,,;:_STS_MMA.
~r'Ud'~AL ~ITS

TONNES - - .,'~-C8:47:4:!

COST CENTRE: ALL COST CENTRES

EQUIPMENT lEX. MAINTENANCE LABOUR)

********* DIESEL CONSUMPTION(L/PD) (1)
POWER DEMAND lKW MAX) (2)
POWER USEAGE (KW.HR/HR) (3)
GREASE , LUBE (4)
TYRES , GROUND EQUIPMENT (5)
MAINTENANCE PARTS (6)
EQUIPMENT CONSUMABLES (e)
DRILL STORES (9)
OUTSIDE OVERHAULS($/PD) (10)

EQUIPMENT SUBTOTAL

( MANPOWER

******** DIRECT LABOUR
( (FROM COST/MANYEAR)

ALLOCATED LABOUR
(FROM EOUIPMENT HOURS)

OPERATING COSTS ($.000)

~")-2 -1 1 2 3 4 5 6 7 e

U....(

3.6 109.0 149. '3 ~6e.9 345.0 34~.0 421.1 4:21.1 42101 502.9
.l\a.J 312.0 312.0 S25.~ 542.9 5.412.9 560.3 560.3 5b8.0 577.6
41.4 eO.7 ISS.3 306.0 309.2 309.2 279.6 271.9 2~7.9 2~7.9

12.6 4e.l 93.4 134.1 135.4 135.4 126.6 124.3 119.2 120.6
1.2 39.1 56.0 67.e 67.S 67.9 67.e 67.8 67.e 67.e ,

-43.0 290.1 624.6 9:36.5 9:;2.4 952.4 987.0 867.1 830.1 841.7
0.0 60.9 169.9 297.0 309.1 309.1 ?B9.4 291.9 269.6 277.2
0.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
0.0 2().4 50.2 15.'2 75.:2 75.2 67.2 65.2 61.2 61. 2
0.0 0.0 0.0 0.0 0.0 Q.O 0.0 0.0 0.0 0.0

-----------.-----_.----------_.----.-------------------------.-------------.--------------
150.1 969.3 1652.7 2620.0 2746.0 27.416.0 2708.0 2668.6 2603.9 2715.9

----------------------------------------------------------~------------------------------- (

306~O 2502.8 3~53t6 4137.5 4137.5 4137.5 4137.5 4011.1 4011.1 4011.1 ,-
43.0 316.5 744.4 1131.3 1147.2 1147.2 1056.9 1030.e 9S1.3 992.9

(" ------------------------------------------------------------------------------------------
MANPOWER SUBTOTAL

I.O!
<:.11 00
O~ 0'

i-"
C.
en

460.0460.0460 .• 0940.0550.0370.025.0

---------------------------~--------------------------------------------------------------

.~OTAL 524.1 4073.6 6020~7 8438.8 a970.1 9490.1 8362.4 8170.5 8056.3 8179.9
***** ******************************************************************************************

OTHER EXPENSE SUBTOTAL

l

(

(

C I.

(: OTHER EXPENSES
**************OFF1CE EXPENSES (3S)

O· CLEANING CONTRACT (40)
CANTEEN (42)
OTHER EXPENSES (34)

(\ DRILLING CONTRACTS (1"
OUTSIDE SERVICES (33)
REHABILITATION MATERIALS (29)

C CONTRACT BASALT REMOVAL (21)
ROAD MAINT. MATERIALS (20)
HINE AREA EXPENSES (16)



- ­r - - - - 0.-"" .'" -•.A"V.".... '''''.' - .. ('... H.. \.. _ _ rOt. _"" ..
TO;~NE.S - - PA.....

00""'"
08:47:4

..

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

OPERATING cosrs ($,000)
9 10 11 12 13 14 15 16 17 18

502.9 502.9 '50::2.9 502.9 sa4., '584.7 S84.7 58.4.7 S84.7 584.7
Z8S.3 SBS.3 :;a~.::' 585.3 595.0 59'5.0 S9S.0 595.0- S91:i.O ::;95.0
260,4 260.4 260 •.4 260.4 200.~ 260.4 276.0 276.0 276.0 276.0
120.0 120.6 120.0 120,6 122.1 122.1 127.2 127.2 127.2 127.2
67.6 67.8 67.8 ,7.8 67.8 61.S 67.S 67.8 67.8 67.S

B-1S.8 645.6 e'ts.e 845.8 657.~ 6S7.4 897.1 897.1 691.1 897.1
281.3 281.3 281.3 2~1.J 2SB.S 266.6 303.8 303.8 303.6 303.8

9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
·61.2 61.2 61.2 61. :2 61.2 61.2 65.2 6'5.2 65.2 65.2

0.0 0.0 0.0 0.0 ·0,0- 0.0 0,0 0.0 0.0 0.0

2925.82920.829250'S2846.42846.42734.32734.32734.32734.3EQUIPMENT SUBTOTAL

DIESEL CONSUMPTION(L/PD) (I)
POWER DEMAND (KW MAX) (2)
POWER USEAG.E (KU.·HR/HR) (3)

GREASE I LUBE (4)
TYRES I GROUND EQUIPMENT (5)
MAINTENANCE PARTS (6)
EOUIPMENT CONSUMABLES (9)
DRILL STORES (9)
QUTSIDE OVERHAULS($/PD) (10)

COST CENTRE: ALL COST CENTRES

EGUIPMEIH (EX. MAINTENANCE LABOUR)

U*******

()

r

TOTAL S202.4 8202,4 8152.4 elS~.4 B~76.1 9026,1 9157.7 9157.7' 9157.1 9157.7
***** ********'**************************'*******************************************************

c..

c

0'

(; I

(

(

(.

c

o

(

o

c

o

~J~

CR~
~

I-"-
OJ
c.=>

1060.6

4011.1

~011.9

1060.8

4011.1

5071.9

1060.S

4011.1

S071.9

1060.8

4011.1

~O"1.9

1006.6

4011.1

5019.7

1006.6

4011.1

997.0

4011.1

5008.1

997.0

4011.1

5008.1

997.0

4011.1

5008.1

997.0

4011.1

5008.1

100.0 100.0 100.0 100.0 100,0 100tO 100.0 100.0 100.0 100.0
25.0 25 ..0 25.0 25.0 25.0 25.0 25.0 2:5.0 25.0 25.0
30,0 30.0 30.0 30.d 30.0 '30.0 JO.O 30.0 30.0 30.0
95.0 95.0 95.0 9S.rJ 95.0 95.0 95.0 95.0 95.0 95.0
35.0 35.0 0.0 0.0 0.0 0.0 0.0 0.0· . 0.0 0.0
25.0 25.0 10.0 10.0. 10.0 10·.0 10.0 10.0 10.0 10.0
50.0 50.0 50.0 50.0 ·50.0· -50.0 SO.O 50.0 50.0 50.0

0.0 0.0 0.0 0.0 0.0 750.0 750.0 750.0 750.0 750.0
0.0 0.0 0.0 o.« 090 0.0 0.0 0.0 0.0 0.0

100.0 .100.0 100.0 100.0' 100.0 100.0 lOO.O 100.0 100.0 100.0

-----------------------------------~------------------------------------------------------
460.0 460.0 410.0 410.~ 410.0- '1l00.0 1100.0 1160tO ,1160.0 1160.0

-----------------------------------1------------------~-----------------------------------

--------------~---------------------------------------------------------------------------

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

. oTHER EXPEIISE SUBTOTAL

DIRECT LABOUR
(FROM COST/MANYEAR)

ALLOCATED LABOUR
(FROM EQUIPMENT HOURS)

MANPOWER SUBTOTAL

OTHER EXPENSES

**************OFFICE EXPENSES (38)
CLEANING CONTRACT (40)
CANTEEN (42)
OTHER EXPENSES (34)
DRILLING CONTRACTS (17)
OUTSIDE SERVICES (33)
REHABILITATION MATERIALS (29)
CONTRACT BASALT REMOVAL (21)
ROAD MAINT. MATERIALS (20)
MINE AREA EXPENSES (16)

...,.
'",...
'"

: -
f.

.......
~

.~

~

'"..
N.. C.....-

MANPOWER

********

c

c

o

o

o

o

o

o

c

o

.....~._----



- o­r _T:_03_
~ 0 N 'l":'ll'I" - - - - - - __HEE_r

""'r;IN~!j/~
CREATED ~~/ ~/e3

!i4S.0 545.5 524.9 1524; 8 524.8 524.8 :i24.8 547.4 547.4 547",4:
597.0 '597.0 597.0 .597.0 597.0 597.0 597.0 606.6 606.6 .006.6
271.3 ~71.3 216.2 ,~216t2 216.2 216.2 216.2 200.~ 200.5 200.5
126.5 126.1 103.3 :103.3 103.3 103.3 103.3 98.6 98.6 ~e.6

67.8 67.2 ~7 .6, ,:"51. " 51.6 51.6 57.6 57.6 57.6 57.6
S134.2 3B2.2 716.6 "716,.6 716.6 716.6 716.6 680.1 680.1 680.1
292.7 292.7 23B.3 238.3 238.3 238.3 238.3 225.4 225.4 225.4

9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
6ei.2 6'5.2 '51.2 51.2 51.2 51.2 51'.2 47.2 47.2 47.2
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

o

COST CENTRE: ALL COST CENTRES

EQUIPMENT (EX. KAIIITENANCE LABOUR)
*********

DIESEL CONSUMPTION(L/PD) (1)
POWER DEMAND (KW MAX) (2)
power, USE AGE (KW.HR/HR) (3)
GREASE I LU~E (4)
TYRES I GROUNO EQUIPMENT (5)
MAINTENANCE PARTS (6)
EQUIPMENT CONSUMABLES (8)
DRILL STORES (9)
OUTSIDE OVERHAULS(*/PO) (10)

19 20 21
OPERATING COSTS ($.000)

22 2:1 24 26 27 28

r

I

------.-------------------------------------------.---------~-----------------------------('
EQUIPMENT SUBTOTAL 2861.7 2514.0 2514.0 2~14.0 2514.0 2472.4

----~-------------------------------------------------------------------------------------

c

MANPOWER
********

DIRECT LABOUR
(FROM COST/MANYEAR)

ALLOCATED LABOUR
(FROM EOUIPMENT HOURS)

MANPOWER SUBTOTAL

4011.1

1047.9

50'59.0

'3588.8

1045.9

4634.7

3166.83166.8

836.7 836.7

4003.5 4003.5

3166.8

836.7

4003.5

3261.8

836.7

'3261.S

787.7

4049.5

'3261.8

'a7.7

4049.5

3261.e

787.7

il049.5

(

------------------------------------------------------------------------------------------ (

l.

c

c

O~

c:J100
00

Q(J •

I-"
.;I

'='

2'57S.0

70.0 70.0
25.0 25.0 (

25.0 2';';.0
ni.O 75.0 \
0.0 0.0 ,.

fO.o 10.0
50.0 50.0

2250.0 2250.0
0.0 0.0

70.0 70.0

2575.02575.0

'"'.'.

J .,

1825.01825.01825'<>1075.0 ,1075.01160.0

100.0 '0.0 70.0 70,0 10.0 70.0 70.0 70.0
25.0 25.0 25.0 2S.0 25,.0 25.0 25.0 25.0
30.0 25.0 25,0 ..25.'0 25.0 25.0 25.0 25.0
95.0 95.0 7'5.0. 7S.0 1S.0 7S.0 >75.-0 7S.0

0,0 0.0 -0. O· ··;<,~_O ,'0 0.0 0.0 0.0 0.0
10.0 10.0 10.0 . 10;0 10.0 10.0 10.0 10.0
50.0 50.0 50.-0 SOfa 50.0 50.0 SOlO 50.0. 750.0 750.0 7S0.0 750.0 1500.0: 1500.0 1500.0 2250.0

0.0 0.0 0.0 .0.0 0.0 0.0 0.0 " 0.0
100.0 100.0 70.0 70.0 70.0 70.0 "70.0 70.0

-------------------------------------------------.---------~~-----------------------------

TOTAL 9080.7 8~15.9 7592.~ ·7592.5 8342.5 8342.5' 8437.5 9096.9 9096.9 9096.9

***** .************r****************************************************************************

OTHER EXPENSE SUBTOTAL

o....
~

..

OTHER EXPENSES

**************" OFFICE EXPENSES (38)
CLEANINO CONTRACT (40)
CANTEEN (42)
OTHER EXPENSES (34)
ORILLING CGNTRACTS(7)
OUTSIDE SERVICES (33) •
REHABILITATION MATERIALS '(29)"
CONTRACT BASALT REMOVAL (21)
ROAD MAl NT. MATERIALS (20)
MINE AREA EXPENSES (16)

'0,"

L

c

L

c

o

c

c

o

c

o

c

"

" '
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COST CENTRE: ALL COST CENTRES

HANPOWER SUBTOTAL

EOUIPMENT (EX. HAINTENANCE LA90UR)
**UUU*

r

~., r
(p

C'

r

I

C

C

C

C.'

0

"( 0

C

OPERATINGCnSTS ($.000)

2486.4

70.0
25.0
25.0
7S.0
0.0

10.0
SOtO

2250.0
0.0

70.0

3261.8
790.1

29 30

547.4 547.4
606.6 614.3
200.5 202.0
98.6 9B.6
57.6 57.6'

680.1 6S2. ~j

225.4 227.S
9.0 9.0

47.2 47.2
0.0 0.0

2472.4

3261.5
787.7

70.0
25.0
25.0
75.0
0.0

10.0
50.0

"·2250.0
0.0

70.0

4049.5

~-----------------

EOUIPHENT SUBTOTAL

DIESEL CONSUHPTION(L/PD) (II
POWER DEHAND (KW HAX) (21
PDWER USEAGE (KW.HR/HRI (31
GREASE I LUBE (4)
TYRES t GROUND EQUIPHENT (51
HAINTENANCE PARTS (61
EOUIPHENT CONSUHABLES (01
DRILL STORES (9)
OUTSIDE OVERHAULS($/PD) (101

:p....

;z:~r

DIRECT LA90UR
ALLOCATED LABOUR

OTHER EXPENSES
u************

OFFICE EXPENSES (38)
CLEANING CONTRACT (40)
CANTEEN (42)
OTHER EXPENSES (341
DRILLING CONTRACTS (17)
OUTSIDE SERVICES (33)
REHABILITATION HATERIALS (29)
CONTRACT BASALT REHOVAL (211
ROAD HAIHT. HATERIALS (20)
HINE AREA EXPENSES (16)

HANPdwER

********

~._- ....---'-.-.._-

,O,AL 9096.9 9113.3
***** ******************

o

o

o

o

O~

~

GO
~

--J
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2575 t 0 '2575.0OTHER EXPENSE SUBTOTAL

~
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320 MW ALTERNATIVE (4 x 80 MW)

Sizing of Equipment

558172
90.

(as mined)
mined)
mined)

MJ/kg

% (as
% (as

7.10

14.3
25.4

Moisture

Ash

S.E.

Burning Schedule

power Station: 4 x 80 MW

Introduced in 1 year intervals

82% max. coal rate Year 1

92%.max. coal rate Year 2

100% max. coal rate Year 3

100% coal rate is 0.83 Mtpy @ 70% acf per

unit.

Coal:

It was found that the same equipment working on a 7 x 3
shift basis was well matched to the mining schedule

required for a 4 x 80 MW power station, with some excess

capacity still available (about 15% excess). ~his

results in a much more economical mining operation and

consequently a considerable reduction in coal selling
price.

The bucketwheel and conveyors chosen for the base case

(240 MW) were of sufficient capacity to meet· the peak
tonnages on a 7 x 2 shift basis, with considerable
excess capacity available after Year 6.

15.

15.2

15.1

-,
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Table 15.1 shows the m1n1ng schedule over the 30 year

mine life. It can be seen that with one BWE working 7 x
3 shifts and the second BWE working 7 x 2 shifts, the

burning schedule can be met. The tapering off of coal
requirements from Year 11 onwards is offset by the

progressive increase in strip ratio, so that equipment

utilization remains fairly constant after Year 4.

Burning Schedule

Year 1 0.68 Mtpy

Year 2 1.44 Mtpy

Year 3 2.27 Mtpy

Year 4 3.10 Mtpy

Year 5 3.25 Mtpy

Year 6 3.32 Mtpy

Year 7-10 3.32 Mtpy

Year 11-12 2.99 Mtpy (90% )

Year 13-15 2.66 Mtpy (80% )

Year 16-20 2.49 Mtpy

Year 21-30 1.83 Mtpy

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

15.3 Mining Schedule

72.05 Mt

53.75 Mt

(30 years)

(20 years)

558173
91.



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

15.4

15.5

15.6

558174
92.

Capital Costs

Capital costs for this case remain virtually the same as

for the base case, except for small changes in the rate

of replacement of some of the mobile plant, and for some

additional land purchase costs in the Piper's Lagoon

area. Total initial capital up to Year 3 would be

around $68 million.

Operating Costs

Annual operating costs increase from around $8.5 million

p.a. in the base 240 MW case to about $9.6 million

(Years 3 to 8) p.a. This results in a reduction in cost

per tonne from $3.80/tonne to $3.00/tonne in the early

years. In the later years, the operating cost is around

$6.00/tonne, compared with more than $7.00/tonne in the

base case.

Manpower

Manpower requirements in Year 4 are for 184 persons

compared with 171 persons in the base case.



01
",<:)1
w\XJ
'f-"

".]

c;~



- - - - - - - - - - - - - - - - - - - -
TABLE 1~.1

toatta oeposi t - Mining Schedule for 4 >: 80 MW Case Page 2 of 2
-I',~

• '-<.9

Year 16 17 18 19 20 21 22 23 24 25 26 27 2& 29 30 :rurAL

rowER Sl'ATION REQUlREI£NT:

Coal Burned (Mr) 2.49 2.49 2.49 2.49 2.49 1.83 . 1.83 1.83 1.83 1.83 1.83 1.83 1.~3 1.83 1.83 72.15
Coal Stocl<pile (Mr) 0.30 0.30 0.30 0.30 0.30 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Stockpile <harge (Mr) (0.10)

CllIIL DELlVEllED (MI') 2.49 2.49 2.49 2.49 2.49 1.73 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 72.35

BWCKS MINED (& proportion) 10(.33)10(.15)11(.44)11(.32)12(.24)12(.17)12(.18)12(.18)12(.15) end of Loatta
Il( .24) 12( .07) Pipers Lagoon starts Yr 24

BUCKE'lWHEEL VOLUMES (Mln3)

Fampa
O/B Advance Strippirg
Waste from Coal 1'1ini03 6.27 5.35 4.58 5.75 8.51 5.86 6.20 6.20 6.20 6.20 6.20 6.20 6.20 6.20 6.20
coal VOlume (sg 1.36) 1.83 1.83 1.83 1.83 1.83 1.27 1.35 1.35 1.35 1.35 1.3.5 1.35 1.35 1.35 1.35 53.2

:rurAL BllE 8.10 7.18 6.41 7.58 10.34 7.13 7.55 7.55 7.55 7.55 7.55 7.55 7.55 7.55 7.55
BWE VOlume SiroOtlled 8.36 7.68 1.68 .7.68 7.68 7.68 7.68 7.68 7.55 7.55 , 7.55 7.55 7,55 7.55 7.55

IlI\SALT (m'l) 0.40 1.31 2.06 1.64 0.46 0.32 0.34 0.34 0.29
IlI\SALT (Snoothed tw3) 0.43 1.67 1.67 1.67 0.35 0.35 0.35 0.35 0.35

BWE No. 1 Shifts 7x3 7x3 7x3 7x3 7x3 7x3 7x3 7x3 7x3 7x3 7x3 7x3 7>:3 7x3 7x3
BllENe. 2 Shifts 7x2 7x2 7x2 7x2 7x2 7x2 7x2 7x2 7x2 7x2 7x2 7.2 7x2 7x2 7x2

Ul
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240MW Base Case

SENSITIVITY TO MINING RECOVERY ASSUMPTIONS

558177
95.

Ratio increases 7%

Ratio increases 14%

Ratio increases 23%

0.95

0.90

0.B5

Recovery

Recovery

Recovery

inability to selectively mine areas with poor

ground conditions etc.

errors in identification of coal and partings

lack of continuity of working sections ie., errors

in reserve calculations

•I

•

Based on the average m~n~ng thicknesses, the strip

ratio increases as mining recovery decreases as
follows:

Although the 20% capital and operating cost
contingencies used in the financial evaluation may cover

such unexpected coal losses, the sensitivity of the coal
price to coal recovery assumptions has been

approximately analysed as set out below:

•

The base case schedule assumed that, apart from 5.B%
coal losses around the margins of the Loatta deposit,

there would be no further coal losses during mining.

This was consistent with the generous dilution

assumptions outlined in section 3.6, but does not

account for possible coal losses which could arise as a

result of:

16.1

16.

~I
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~~8178

In the 240MW case, the effect of 0.85 recovery is
to increase the aWE shifts worked:

This 15% mining loss is in addition to the 5.8%

already included in the study •

Based on 1.8 Mtpa this is $0.53jt increase in

operating costs, or about $0.47jt increase in the

coal price (4.5% price increase) for an

exceptionally low mining recovery of 85%.

$ 950,000

= $ 750,000
200,000

Labour approx. 25 men @ $30,000

parts, materials, power say

So in the worst possible case, the mining

equipment has sufficient capacity to cope with the

increased quantities, which means that capital
costs would not increase. Operating costs would

increase by:

From Yr. 2 Yr. 6 Yr. 21 Yr. 25

to 5 to 20 to 24 to 30

BWE 1 1 x 2 7 x 2 7 x 2 7 x 3

BWE 2 7 x 2 5 x 2 5 x 1 Nil

!£. Year 2 year 6 Year 21
to 5 to 20 to 30

BWE 1 7 x 3 7 x 2 Not calculated
BWE 2 7 x 2 7 x 2 Not calculated

"--. .t()
\,

••
I
I
I
I
I
I •

I
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I
I
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'\ 16.2 320MW Case

In this case, the excess capacity in the BWEs is as

follows:

Years 3 to 9 16% excess capacit:.y
Years 10 to 16 8% excess capacity
Years 17 to 23 17% exceSs capacity
years 24 to 30 19% excess capacity

So, without any increase in capital, the mining
recoveries which could be accommodated range .from 87% to
94% (in addition to the 5.8% already included).

,.
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