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$241,000 contingencies) of

or committed,

a 'reasonable' additional amount of

86,900 tonnes containing 1.23% 1.10
3

$2,415,118 (+

24,000 tonnes of ore per year

SUMMARY AND CONCLUSIONS

initial investment

payback : 2.47 years.

which some $669,000 are already spent

mine capaci ty

reference hypothesis

minimum hypothesis (I)

operating cost varies from $39.17 to 42.27/tonne depending

on the level the ore comes from (280 to 160 m levels)

value of ore content : A$100.60/tonne taking into account an

86% recovery at the mill and counting on the value of US $122/mtu

(price US $142-149 at March 1979)

These tonneage figures should not be considered maximums.

On the basis of the present state of the exploration work, it is

possible to form the following hypothesis concerning reserves:

The project presented in this report has the following

characteristics

As we cannot expect a 100% efficiency in mining, wei have reduced

these figures to 122,700 tonnes of workable reserves with a grade of

1.17%1.10
3

,

55,600 tonnes, assumed to contain 1.33% W0
3

, brings the total reserves to

142,500 tonnes with a grade of 1.27% 1.10
3

,

The terms used here i.e. 'minimum hypothesis' and 'reference hypothesis' for the
reserves may seem questionable. They are ,used here so as not to create a con­
fusion with the terms proven, probable and possible reserves as calculated by
SEREM AUSTRALIA.

The reserve factor Is of great importance for the present study and the reader
may consult chapter 4 for the exact interpretation of these terms.
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Under present conditions, there is a high probabil ity of profit and

a low risk of loss.

With reserves of 142,500 tonnes the project is definitely profitable.

In relative terms it is only slightly vulnerable to possible variations in costs

and investments. It becomes marginal but does not show a 1-055' in the case of

the most pessimistic hypothesis for ore content value.

On the basis of the least favourable and very pessimistic hypothesis,

(additional reserves of 55,600 tonnes are not confirmed and the value of the

contents is $75;4S/tonne rather than $100.60/tonne) the operat ion wou Id show

a loss of $604,000.

A lower yield per tonne of ore, due to lower wolfram prices or

lower grades, is quite possible, but it is very unlikely that the additional

reserves of 55,600 tonnes will not be confirmed.

As a matter of fact, it is quite probable that more reserves will be

found belqw the 160 m level, which will make the project even more attractive.

Even without the additional reserves, the minimum reserves already

guarantee a reasonable return of the proposed investment.

Under these conditions, it seems appropriate to construct the mill

and start mining operations immediately .

...
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In the upper part of its course the Fcrth River cuts deeply through

the glacial plateau of central Tasmania whose altitude ranges from 1,000 to

1,200 m while the valley bottom at the latitude of the mine is 200' m above

sea level. (1)
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The Oakleigh Creek mine, previously known as Mount Pelion, is

located on the right bank of the Forth River 70 km south of Devonport.

96900'7
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At this point the valley bottom on the right side of the river is

narrow. At the slope bottoms, however, there is a terrace of glacial

formations which on the other side is bounded by a steep stope dominating

the river by about fifteen metres. This terrace is very important for the

setting up of the mine installations. It has a width of about forty metres

in the vicinity of the mine works and a width of 150 to 200 m a little

further north.

The climate is cold and very humid with precipitation of
,

approximately 2,500 rom per year. This rainfall made possible in the valley

bottom the development of rain forest which progressively gives way to

eucalyptus forest on the slopes and further downstream.

To the west and on the opposite bank of the Forth River begins the

cradle Mountain National Park which is one of the most popular in Australia.

It should be noted that the river itself is inside the park. It appears that

the boundaries of the national park were drawn taking into account the

existence of the mine.

(I) Levels 240 and 280 which will be discussed below correspond to
arbitrary conventional elevations and not to altitudes above sea level.
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Other nearby cities are as follows

Smaller towns connected with the project are as follows

++ Burnie (151 kID by road) is a small industrial city and ore port where the

concentrates from the mine can be loaded.

++ Launceston (150 kID by road) is the main city in the north of Tasmania and

the administrative centre ;

96900~
- 3 -

++ At the locality called Lemonthyme, 26 kID from the mine, there is an

uninhabi ted hydroelectric plant which marks the end of the asphalt road

and the closest location at which it is possible to 1 ink_ up with the

electrical supply network.

Access to Oakleigh Creek is easiest through Devonport. This city is

99 kID away by road and the last 26 kID consist of forest track. Devonport is a

port through which the mine equipment Can be shipped.

++ Sheffield is 66 kID by road from Oakleigh Creek and is the closest village

in which the families of mine executive could live. It is also planned to

set up secretarial services here.

,
++ Gowrie Park is a group of houses 52 kID from the mine where the Sheffield

township has offered as a campsite for the joint venture. Although this

wculd have several advantages this offer was not accepted because a trip

of about 1 hour 20 minutes is involved.

'++ Deloraine is the township upon which the project will depend administra­

tively since the mine is located on its territory.
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Lastly, is should be noted that throughout the northern coast of

Tasmania there are many small workshops and construction firms capable of

carrying out the kind of work which is usually subcontracted.
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2.1. Project ownership

2.2. Agreements and tenement situation

Participants in the joint venture, which will be operated through

SCAMANDER MINING CORPORATION N.L. and LOUISA MINING CORPORATION

a trustee company, CENTRAL TASMANIAN TUNGSTEN PrY. LTV. , are as follows

TRIAKO MINES N.L. 33 1/3 %

BUKA MINERALS N.L. 33 1/3 %

SEREM (AUSTRALIA) PrY. LTV. 33 1/3 %

N.L., by virtue of an agreement between them dated June 30, 1976, hold

thr:e Tasmanian Mining Leases covering 80 ha. (210 acres), which are valid

for 21 years, over the old Mt. Pelion lodes: No. 60M/69 (granted 1.4.69),

60M/71 and 59M/71 (granted 1.10.71). These leases were the subject of an

Option Agreement between these companies and KIBUKA MINES PrY. LTV. (acting

on behalf of TRIAKO and BUKA, and being a wholly owned subsidi&ry of the

latter) dated June, 2, 1977.

BUKA MINERALS N.L. and TRIAKO MINES N.L. are both listed on the

Australian Stock Exchange, but TRIAKO owns 58 % of BUKA.

Recently, AQUITAINE (AUSTRALIA AND NEW ZEALAND) LIMITEV acquired

42 % of the shares in TRIAKO, and has an option to increase this to 60 %.

The parent company of AUSTRALIAN AQ.UITAINE is SOCIETE NATIONALE ELF

AQ.UITAINE (SNEAJ, 92 %, with the remainder held by Australian institutions

and investors.

SEREM (AUSTRALIA) PrY. LTV. is a wholly owned subsidiary of

So c<.Ue d I Ewdu, de RechVLc.hu e-t d' Exp£.o.uo.u.o It6 M-liU.ell.u (S. E•R. E. M. )

which is itself a wholly owned subsidiary of BUJl..ea.u de Rec.hVLchu Geo£.og,[quu

ct M~iU.eIl.u IB.R.G.M.) a mining and geological agency of the French

Government.
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These payments were taken into account by the joint venture

described below.

Any funds required for the purposes of the joint venture in excess

of the $ 330,000 provided by SEREM will be contributed by the parties in

$2,000 was paid as an advance on the first $10,000, to the vendors

to obtain the extension of the Option period.

969013
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effective date until the $ 100,000 is peid.

,
before the second anniversary of the effective date

on each of the next successive anniversaries of the

ten calendar months after the effective date 15/4/78

(2 months after the Option date)

$ 20,000

$ 23,333

. $ 10,000

SEREM carried out this programme, ,exercised on the due date, and

thereupon was entitled to purchase a 33 1/3 % interest in the project on the

following terms: payment by SEREM of $ 330,000. This money was to be used

for the mine development programme and was duly paid.

In the option period, SEREM was required to carry out a geological

examination of the area and a reassessment of the feasibility of establishing

a wolfram mining project there. In addition, SEREM provided $ 35,000 towards

the upgrading of the access road to the mine site.

These leases were the offered to SEREM (AUSTRALIA) PTY. LTV., as

part of an option package, which also included the Tasmanian Exploration
#

Licence 5/77 "River Forth" (which expires on 4/5179.) An area of common

exploration interest was also defined as "all that area extending in any

direction for a radius of 20 km from the 240 m (780 ft) adit level portal of

the old workings". This option agreement between SEREM-TRIAKO-BUKA',:w1>,S signed

on July 26, 1977, with an exercise date of 31/1/78.

The Option period originally expired on July 2, 1977, but was

extended to February 15, 1978, when it was exercised. On exercise of the

Option, KIBUKA MINES agreed to pay the vendors $ 100,000 over a period of

five years as specified below :

012~,,
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proportion to their interest.

SEREM is the mining and exploration operator responsible to a

¥~agement Committee, Which comprises representatives of SEREM, TRIAKO and

BUKA, voting in accordance with the percentage share of each party.

KIBUKA have entered into an option agreement dated 26/6/76 with

L.M. GRAUE and W.P. KIDD over Mineral Lease 24M/60 which covers the All

Nations Mine, Moina. This is a free option with an exercise date of 26/6/79

and a purchase price of li 26,000. As ,it lies within the area of common

exploration interest referred to previously, SEREM has J:x!e~ given the right

to earn 33 1/3 % interest in the property. Although this operation is managed

by the joint venture the expenditure involved will not be taken into account

in the present feasibility study because this is an additional investment

which must be justified on its own merits. (1)

•

I
I
I
I

(1) A maximum of S 15,000 may be spent on All Nations during the period of
the option.
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This mineralogical composition resembles that at Storey's Creek

and Rossarden. Cassiterite and fluorite are, however, less abundant and

The Oakleigh Creek mine is located in a Pre-Cambrian metamorphic

series consisting essentially of quartzites and micaschists. The trend of

the beds in the neighbourhood of' the mine ranges from 82° to lOgo and their"·

dip from ISO to 27 0 north.

•
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In agdition to the quartz the minerals usually observed in the
. .: ..",'.~ -.. .

vein are as follo~s : ·tow:maline,··wlframite,muscovite, goethite.. siderite, fl uori te,

pyrite, mispickel, bismuthinite and cassiterite. Sphalerite, chalcopyrite

and pyrrhotite are observed more rarely. Tow:maline is found mainly on the

edges of the vein and is very abundant in the walls. It should be noted

that scheelite is practically absent.

3.2. The main vein

1,600 m to the northeast of level 240 outcrops the small granitic

intrusion of Birthday which traverses the Pre-Cambrian series. fhere is

another granitic outcrop of the same type at Lone Pine 3 km further north.

It is believed that these granites are the origin of the tungsten tin and

copper occurrences found in this region.

3.1. General geological background

The only ore body of economic interest which is known up to the

present time is a quartz vein traversing Pre-Cambrian quartzites. Its trend

varies from 1700 to 1750 and its dip is 75 0 east. At the outcrop and over

the first 70 m of level 240 there is only a single vein with a thickness

varying from 30 to 40 cm. Further south it frequently breaks up into a bundle

of two or three parallel veinlets with an accumulated quartz thickness of

between 30 and 50 cm while the total thickness including the intercalated

-, gangue ranges from 1 m to 2 m.
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3.3. Other known tungsten occurences in this zone

To the north of the portal of level 240 the vein disappears under

glacial formations. Hall and Relph (1970) as well as Fleming (1977) state

that the extension of the vein was found on the western bank of the Forth

River in the National Park. This statement could not be confirmed by the

SEREM geologists' and should>be considered>very hypothetical. The extension

of mining works to the south is examined in detail at'the beginning of

Chapter 4.
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no concentrations of muscovite or pyrite are observed along the walls.

96D017
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About fifty metres to the east of the portal of level 240 along

the track leading to level 280 outcrops a quartz vein with a thickness of

about ten cent imetres. which contains wolframite.

,
Several other veins containing tin and wolfram were indicated by

authors such as Hitchcock, (1920), and Thomson, (1950). The most interesting

of these outcrop along Reid Creek at distances of between 180 m and 300 m to

the southeast of the portal of level 240. One of these veins has a thickness

of 23 em.

Other tin and wolfram occurrences have been indicated in the

neighborhood of the granitic outcrops of Lone Pine and Birthday which were

mentioned above.

There has been no recent prospecting work on these occurrences

but rrost of the avai lable data on this subject has been collected by

lawr~nce, (1977 b).

i
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4.1. Reconnaissance work

4.1.1. Work preceding exercise of option

Without reviewing the history of the mine the main events before

1977 will be mentioned.

2 A trench stripped the vein outcrop over 137 m. The thickness

of the vein amounted to an average of 34 em. Twenty samples were selected~

by the Department of Mines. The weighted average of the grades was

1.68 % W03 and 0.22 % Sn.

This trench has now partly caved in and no recent observations

were made.

2 'At level 240 ~~e vein was traced over 151 m. The average

thickness of the vein was estimated at 30 em and partial samplings gave

values ranging from 0.56 to 1.03 % W03.

These results are approximate indications but they cannot be

used for computing reserves because the method used for sample

collection is not clearly defined. In addition, recent eampaigns are

much more significant because of the extent of the areas sampled and

the number of samples. However the relatively high tin grade of the

samples of the Department of Mines should be noted. This value

corresponds well with the observed frequency of cassiterite in the

surface samples. This mineral is much rarer in the underground works.
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4.1.2. Diamond coring
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In November 1977 SEREM carried out a campaign of four core

drillings in order to explore the continuity of the vein.

The most northerly of these drillings was unable to traverse the

glacial formations. The three others actually cut through the vein.

They are plotted in the plane of the vein in figure 3.

The results are as follows

Thickness of quartz vein Wolframite and Sn
(after correction for angle
of incidence of drilling) mineralization

MP 1
-

20 em traces of Sn

MP 2 48 em very abundant wolframite

3
45 cm + 27 em rare -wolfrainite and SnMP separated by 35 em of quartzite -

4.1.3. Recent mining work

The following works were carried out from May 1978 to March 1979~:

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

were cut along level 240 bringing the total length

m ;

153-m of adit

driven to 304

163 m were cut on level 280 ;

39 m of raise were cut between the two levels.

The fact that drilling MP 1 did not find wolframite is not

significant since in the known part of the vein a drilling has only

a 40 % chance of finding this mineral.
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All these works are within the vein.

are based upon the works described above.

•

The results given below
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More bulk sampl ing was done on the 240 m level between 181 and 250 m.
•

After each round two scoop loads were set aside and samples were trans­

ported to Burnie for crushing and assaying by the Government Laboratory

in Launceston.

The average for these grades is 3.17% W0
3

(1) for the entire group of

27 samples, as compared to 2.96% WOj obtained by point counting for the

same section of the adit.

Taking into consideration the width of the vein and the dimensions of the

adit, the bulk samples should have contained theoretically 18.3% of quartz.

However by counting the quartz in samples representative for the different

bulk samples, it was found that the average quartz content was only 13.4%.

As the real width of the quartz vein can be measured without difficulties,

,

•

969022

0.49 %W0
3

0.40 m

4.10 % W03

4.18 % W0
3

13

measured quartz content

it seems reasonable to assume that the bulk samples were not quite

representative. By assuming this, the correlation between bulk sampling

and point counting was again quite remarkable.

Average grade bulk samples

Average width vein

Average grade vein by point counting

Average grade vein as calculated by

27 samples of about 2 to~nes distributed over the first 150 m of the

240 level were collected by blasting in the adit roof. The samples thus

consisted of vein rock and wall rock. After crushing and successive

reductions each sample was chemically analysed. There was then hand

selection of a sufficient quantity of quartz and quartzite grains in

order to estimate the proportion of each of these two phases. It was

possible to arrive at the grade of the quartz phase (or vein grade).

Two types of sampling were carried out.

4.2.1. Bulk sampling

021

4.2. Sampling in underground works
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(I) The

the
figure of 3.15 %WO which was given at first was corrected by

. f h' 3 t'supervisors 0 t IS opera Ion.



secondly the breakdown of the last series of measurements for

adit sections in order to indicate lateral variations.

This classical technique for quartz and wolframite veins was the

one which was the most usually used.

969023
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7.25 Lw

(7.25 x Lw) - (2.65 Lq)

i

\ I

0.76

•

firstly the comparison of several successive series of

measurements of the same section ;

The following data is given below

For each punctual sample the respective quartz and wolframite

lengths i.e. Lq and Lw are measured in a direction perpendicular to the

vein plane. If various parallel veins are present the lengths are

accumulated.

022
4.2.2. Point counting

The punctual grade for W0
3

is then deduced according to the

following formula:

For each series of measurements a punctual measurement was made

every metre. Several series of measurements with different starting

points were made in certain sections of the adit.

I
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Character and date Location of Length Average WO
f

grade w~ gradE
of measurements measurements sampled thickness o vein o r 1 m

Bulk sampling Level 240 1 m - 150 m 150 m 3.17 1.12
(November 1977)

35.33
August 1977 Level 240· 1 m - 150 m 150 m 2.96 1.05

Juiy_1978 Level 240 1 m - 150 m 150 m 37.71.1/ 3.76 1.42

July 1978 ILevel 240 1 m - HiS m HiS m 39.96 4.11 1.64

September 1978 Level 240 1 m - HiS m 168 m 39.45 3.75 1.48

"'l September 1978 Level 240 1 m - )0 iii 30 m 33.50 3.29 1.10c........,
31 m - 60m 30 m 35.33 2.62 0.93§

0 61 m - 90 m 30 m 39.89 2.97 1.18c>

...., 91 m - 120 m 30 m 42.60 3.80 1.62
c.... 121 m - 150 m 30 m 41.37 4.61 1.910
p..

151 m - 168 m 18 m 47.50 5.42 2.57

October 1978 169 m - 203 m 35 m 41.8 2.05 0.86
• 204 III - 252 m 4~~ m 38.1 5.29 2.02

March 1979 253 m - 304 m
~ - . .-.. -'- -~ --

52m 30.06 3.31 0.99
September 1978 level 280 I m - 32 m 31 m 53.5 5.09 2.72
October 1978 33 m - 71 m 39 m 49.0 2.90 1.42
November 1978 72 m - 89 m 18 m 56.0 1.96 1. 10
March 1979 90 m - 154 m 65 m 44.62 3.47 1.55
July~ 1978 rai se I m - 18 m 18 m 35.8 2.96 1.06

•

•

t
.'I
'-

\ I

CRUDE SAMPLING RESULTS----------------------Table 1

Examination of this table shows the following :

firstly there is satisfactory agreement between successive

samplings over the same sections ;

secondly the "grade x thickness" value is relatively constant

(grade for one metre).

.Between August 1977 and July 1978, level 240 was enlarged and several vein

branchings were discovered which had not been measured previously.

(I)
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Geological reserves
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For the evaluation of the ore reserves, which was carried out by

SEREM AUSTRALIA geologists, the deposit was generally divided into 50 m x 40 m

blocks. The thickness and grade of each block were computed on the basis of

the grades of the nearest mine works. A density of 2.70 was applied for the

computation of the tonnages.

Three categories of reserves were defined

A proven reserves - these are entirely surrounded by mining works

B probable reserves 1- these result from an extrapolation of 40 m around

the adits and are almost entirely contained in the polygon defined by

drillings MP 1, MP 2, MP 3, the southern end of level 240 and the known

outcrops. The existence of the vein in this zone is practically certain.

Theevaluationofgrades by extrapolation is less conventional but is

still reasonable .
•

C probable reserves 2 these result from an extrapolation of 80 m around

the adits and are only partially contained within the polygon defined

above. It is very probable that the vein exists in the zone but the

extrapolation of grades becomes less certain.



Oakleigh Creek •• reserve. situation at 1- 3 -1979
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GEOLOGICAL RESERVESTable 2" ,.... ....,

U~lJ

-

BLOCK Vein Vein Grade Tonnage Tonnage ex
(cf. figure 3) width grade working width !'I0rking adits,raises

%'vIO 3 1.20m width 1.20m & crown pi llar
Proven reserves

280/1 02-1 03 0.52 2.72 1.18 9050 5300
280/104 0.41 3.95 1.35 5400

-
7200

240/1 01 0.37 3.14 0.97 7650 5300
, 240/102 0.47 4.07 1.59 6500 5950
240/J03 0.49 3.27 1.33 6500 6100
240/104 0.40 3.39 1. 13 6500 6100

Total 1.26 43.400 34.150---------------------- ---------- ----------- -------------- ------------- -------------- -

Probable reserves 1

280- 320/1 05 0.30 2.00 0.50 9150 7850
240/105 0.33 4.99 1.37 6500 6100

Total 0.88 15,650 13,950

Total proven + 1.15 59,050 48,100 .probab 1e + 240

Probable reserves 1
200/1 00 0.50 3. J4 1. 31 6500 6300,

I200/101 0.40 3.14 1.05 6500 6500 I200/1 02 0.47 4.02 1.57 6500 6500
200/103 0.49 4.0J 1.64 6500 6500
200/104 0.40 3.01 1.00 6500 6500
200/105 0.33 4.99 1.37 6500 6500 I

1. 32 39,000 38,800
Total proven +
probable I 1.23 98,050 86,900

Probable reserves 2

200/99 0.50 3.14 1. 31 5200 3900
160/98 0.50 3.14 1. 31 6500 6200
J60/99 0.50 3.14 1. 31 6500 6500
160/1 00 0.50 3.14 1. 31 6500 6500
160/101 0.48 3.14 1.26 6500 6500
1601102 0.48 4.07 1.63 6500 6500
160/1 03 6.48 3.27 1. 31 6500 6500
160/104 0.40 3.39 1. 13 6500 6500
160/1 05 0.33 4.99 1.37 6500 6500

Total probab 1e reserves 1.33 57,200 55,600

Total reserves 1.27 155,250 J42,500
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However if it would be possible to recover the pillars in the stopes

a recovery grade of 93.72% can be expected.

The following corrections are made in order to transform

geological reserves into workable reserves.

In the following calculations only the lower figure of 86%

recovery has been taken into consideration.

969028

the rate of recovery

- 19 -

Reduction of tonnage taking into account

characterizing the working method.

4.4.1.

On the basis of the pillars shown in figure 4 (Chapter 5) the

rate of recovery is 86%.

Workable reserves
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4.4.2. HYpotheses concerning extension of vein

In view of the configuration indicated by the reconnaissance work

we believe that it is definitely too pessimistic to suppose that the

deposit consists only of the proved tonnage.

In order to compute profitability the three following hypotheses

will therefore be considered :

- hypothesis A this is the most pessimistic of those considered and

supposes that the deposit is limited to the blocks_ classified as

"uprovedu .:."reserves + "probable reserves 1n ;

- .hypothesis B includes the "proven reserves" + "probable reserves

and 2".

,

4.4.~. Working grades

In order to simplify the computations it will be supposed that

the working grade is uniform.

Since the grades for "probable reserves 2" are based upon data

which are not sUfficiently significant, only the grades o£ the proven '"

reserves and n probable reserves 1" will be used as a basis. The weighted

average for these reserves is 1.23 % W03 •

This base grade is considered as related to a working width of

1 ..20: m and an additional reduction of 5 % will also be applied to cover

waste due to working inefficiency as follows :

I
I
I
I

1.23 x 0.95 =
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It is supposed that this grade is a good characterization of the

ore covered by hypothesis A (with a relative error of less than 15 %).

The extrapolation of this ore grade to the ore of probable

reserves 2 is reasonable but it is impossible to establish a confidance

interval for this extrapolation.

For the financial computations this value for contents is varied

± 25 % (cf. paragraph 14.5).

The results are sflown in table 3 be·low.

•
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Average Workable Tonneages
stope Vein
width and Extension Above 1eve1 Between 200 Between 200
grade 240 and 240 and 1Go Total

1.20 m

1.17 % HYP.· A 41 ,400 33,400 - 74,800

1.20 m

l. 17 % HYP. B 41,400 36,800 44,500 122,700
•

•

,
,

969032
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WORKABLE RESERVESTab1e 3
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CHAPTER 5

I UNDERGROUND MINING
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The two methods have comparable costs and each has advantages

and disadvantages.

Under these conditions, two working methods were considered

open overhand or underhand stoping :

shrinkage stoping.

The geometrical and geotechnical characteristics on the basis of

which a working method for Oakleigh Creek can be chosen are as follows :

subvertical and regular vein with working widths of between

one and two metres .:-;-

walls with very good stability.

969034

5.1.1. Choice of mining method

- 23 ---- ....,
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5.1. Mining method
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Open underhand stoping was considered in the first studies. The

principal argument in its favor was that it eliminated the problem of

blockage during drawing from a one meter wide stope which is the major

disadvantage of shrinkage stoping.

However after further examination, shrinkage stoping was chosen

for the following reasons :

recent exploration work showed that the average stope width

would often be greater than one meter (see § 5.1.2). Under

these conditions, draWing becomes much easier ;

personnel and the Department of Mines would at the present

time be unlikely to accept the work and safety conditions

involved in open stoping ;

local miners are much better acquainted with shrinkage stoping

methods.
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Both solutions are adaptable' to rail as well as truck hi\ula'ge.

Once shrinkage stoping is decided upon, other choices must be made.

This is a classical alternative and it is not necessary to insist

upon the advantages of an adit g~llery in the foot-wall parallel to the

vein. It should only be noted that in the case of shrinkage stoping, this

solution would make it possible to el iminate, shutes and this fecil itates

extraction.

The adit in the vein is more profitable in the short term

because it can be constructed more quickly and has a lower operating

cost., This solution will therefore be used for starting up the mining

operations. For the sake of simplification, this is the only solution

which will be considered in this report. The haulage adit in the foot­

wall could however be more profitable in the long term and a test could

be made when a pew stope is to be prepared.

5.1.2. Haulage adit in the vein ore in the foot-wall

I
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.6ection 1.83 x 1.20 m

50 m

40 m

b) .6.tandaJui length On pane£.h

a) futanc.e be.:tween leve£.h

96!)03G

The height of 2.40 m is imposed so as to allow ducts (~ 500) to

to be laid down easily. The width of 2.25 is an average. There is a

width of 2.10 m at level 280 since the hauling will be very' short.: The

width will be slightly greater at levels 200 and 160 where hauling will

be trackless.

The length of 1. 80 m makes it possible to divide the raise if

necessary into an ore compartment and a passage compartment. These

passages will serve as means of access to the stope face. A timber

partition will have to be built between the passage and the stope filled

with blasted ore as the latter fills up.

It is planned to leave protective pillars on the ore compartment

side. These pillars can partly be recovered at the time the raise is

abandoned and the possibility of recovering half of these-pillars is

taken into consideration in this report.

These two parameters were chosen so as togive a reasonable mining

time. Working with one shift, 7.5 months of working are necessary before

beginning to empty the stopes •

5.1.3. Geometry of standard mining panel (cf. figure 4)

This parameter is obviously not chosen but imposed by the

mineralization (cf. § 4.4). During mining operations an effort should

be made to keep this width as narrow as possible except for the base

sublevel where a minimum of 1.20 m should be kept in order to avoid

blockage.
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50 METRE STOPE BLOCK DIMENSIONS ORE DISTRIBUTiON in TONNES por 50 METRE STOPE BLOCK
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Since the safety pillars are considered sufficient to protect

the levels it is not planned to back fill the empty stopes. However

if circumstances make this necessary it would be easy to dump jig waste

into the chambers from the upper level.

\

I

Back filling of empty stopes

These safety pillars are shown in fig. 4. Their recovery will be

rather hypothetical as the hauling in the vein solution is chosen.

Obviously if the haulage adit in the foot-wall had been chosen, no safety

pillars would be left above the base level.

5.1.4.

The corresponding increase in the cost price is $2-3 per cubic

metre of back fill depending upon the transport distance. This operation

will however be exceptional and its cost is included in "adit maintenance

and miscel.laneous".
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2 x 13 x 35% = 9 tonnes per shift

per day.

r
I

105

117

546

182

78

-E..
1001

182

216
•

2 c 70 xl. 3

3 x 55 x 1.3

3 x 50 xl. 3

3

3

Fi tters

Spa res

Development miners 2

(Ii In Mill ,Ii underground)

Mining Shift boss 1 1 x 90 x 1.3

Miners 6 6 x 70 x 1.3

Timbermen 2 2 x 70 x 1.3

Steel Sharpener I x 60 x 1.3

Ra i 1 Haulage x 60 x 1.3

Camp costs per man are additional at the rate of $6 per man

Maintenance

Decl ine

969039

Broken ore would be drawn off through the chutes at the

bottom of each raise.

The underground workforce of 19 and individual labour costs

are as follows: Cost per Shift

Absentee ism

Normally two men would work In the one stope, one man at

each end. At a production rate of 1.25 firings per shift, each man

should break 13 tonnes.

Because of the shrinkage factor of 35%, the ore drawn off

each stope is expected to be

5.2.1. Stoping

5.2. Mine organization

Il.. '-
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Chute raises, of which there are eight in a 50 metre block, will

raise up 2.5 metres to the floor of the sublevel.

Sub-levels will be commenced from the raise at each end of the

block to facilitate ventilation. A double-drum winch and narrow scraper

will be used for clearing, with ore being passed down the raise for

loading.

I"
I
I
I
I

039
5.2.2. Development workings

29 - 969040
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Chute cones will be cut at each angle point of each chute raise

where it meets the sub-level.

Raises will follow the vein and extend vertically from one level

to another. Height is approximately 37.5 metres. Raises serve as ore

passes, ventilation shafts and access for men, air and water pipes.

Chutes will have air operated doors supported in a timber

framework.
•

Dimensions of these development works and unit costs are shown

in the accompanying table. These figures and rates are derived from

monitoring the costs and performance of the contractor, and from a

detailed study of Central Tasmanian Tungsten's operations September 1978

to January 1979, with particular emphasis on Period I, 1979.
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Adi ts Main Raises Sub-levels Chute Ra Ise ~hute Doors

Section 2.29 x 2.44 m 1.83 x 1.2 m 2.44 x 1. 2m 1.20 xl. 20 -

Advance/round 1.8 • 1.8 1.8 1.25 -
Tonneage/metre 8 min. + 7 waste 5.9 7.9 3.9 -

Advance/day 1.6 1.0 1.6 4.0 -
Tonnes of ore/day 12.8 5.9 12.6 15.6 -

Labour 179 260 179 146

* Costs $/m Suppl ies & Transport 187 158 159 143 $800 each

Total 366 418 338 289

Labour 286 260 286

* Costs $/day Supp 1ies 300 158 255 NA

Total 586 418 541

.""o

* Does not include Local and Sydney overheads. CJJ
~

o
.~

,.....
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5.3. Loading and hauling

5.3.1. Choice of equipment

The problem was studied and the decisions were as follows

to purchase a 1 r::y EIMCO 911 LHD loader (1) and a 3.5 t

capacity EIMCO 964 dUmper (1). for the exploration work I

before starting production, operations will be executed to,
install rails at level 240 and to purchase a battery locomotive,

8 side tipping cars and a SCOMA C 150 (I) loader on rails.

The material from level 280 will be loaded in the 964 dumper

and dumped in a raise and then reloaded in the rail-cars at level 240.

A 2 r::y loader may be used in the decline.

•
The 911 will se~ve as reserve loader.

In order to remove the material from levels 160 and 200 in one

shift, a second dumper of 4.5.cu. yd. capacity may be necessary. A third dumper

is foreseen as spare unit I the latter can be bought second-hand.

The installation of rails at le~el 240 was discussed for a long

time because it seemed at first that the trackless equipment (which

would have to be bought in any case for working the lower levels) could

also be used at level 240. The rails were however chosen for the

following reasons :

the operating cost for rails is lower. For a distance of 250 m

it was estimated that hauling with a dumper would cost· substantially

more. Neverthelless"this savingon the operating cost" alone would

hardly pay for the Investment of $~2,OOO ne~essary for installing

,.
r

•

\ I

(1) This equipment has already been bought.I
r:.....------------------,----------



• the purchase of a second dumper can be put off for one year

rails at level 240. The elements given below also played an

important role in the dicision ;

As long as level 200 has not begun to produce, one man can

hauling for levels 240 and 280 but two will be necessary after-

t•

969043- 32 -
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Organ i za t ion

· ventilation problems would be made easier

· the section for level 240 can be kept narrower.

5.3.2.

handle

wards.
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5.4.2. Dewatering

It is obviously impossible to know whether there will be water

inflows. However at the present time there is no reason to expect that

they will be of great extent.

An arbitrary hypothesis was used as a basis supposing that there

would be a water inflow of 5 £/s at level 200 and 15 £/s at level 160.

The following was deduced :

Naturally all dead end galleries in which equipment is moving

will need secondary ventilation and ¢ 500 mm ventubes if 2 cy loaders

are not used and ¢ 600 if they are used. The installed power of these

secondary'ventilators will be abcut 10 kW per level.

9690-14- 33 -

General mine services

5.4.1. Ventilation

Primary ventilation for levels 240 and 280 will be produced by a

small fan at the portal of level 280 which should be closed with a door.

No ventilation raise will be necessary. In order to produce 5 m3/s

(about 10,000 cfml a 1.50 kW fan will be more than sufficient.

Primary ventilation for levels 200 and 160 will require the boring

of ventilation raises with a 1.83 x 1.2 m section and which vents into

the adit above it. A fan circulating the air of the mine will be located

at the top of these raises. An approximate computation shows that in order

to produce 15 m3/s, a 10 kW fan will be necessary.

level 200 level 160

. effect on operating cost
in $ for supplies per day 5 40

. investment (equipment,
installation and sumps) 15,000 25,000

5.4.
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Obviously the investments for levels 200 and 160 should be

added.

The 240 and 280 levels are graded such that water flows by

gravity to the adit openings.

5.4.3. Compressed air

A 25 m3/mm (900 cfm) compressor unit will be necessary, and the

existing 20 m3/mm (700 cfm) can be used as a reserve compressor unit.

The larger unit can be found in good condition for $30,000.

5.4.4. Electrical energy

As long as there is no need for pumping, the ventilators will be

connected to the 69 KVA generator. Additional energy requirements can

be obtained from the Mill Power Station.

5.4.5. Miscellaneous work

It is planned to use two men for installing shutes, maintaining

galleries and rail track, laying pipes and other miscellaneous work.

5.4.6. Maintenance

One man will be occupied completely with steel sharpening and

maintenance of drills.

The rest of the maintenance can be carried out by a mechanic

(fitter) plus one half electrician (shared with the mill).
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5.4.7. Supervision

The mine captain alone is sufficient for supervision of the

underground work.

,



Daily expenditure for extraction of 100 tonnes per day.

5.5 Mine operating cost

I

I
I

19

12

14

28

93

182

192

118

$ 326

$ 1970
===:;::========

19

8
20

12

14

93

53
5

25
5

10
20

182

111
81

per shift
157

15
76
5

29
11
20 313

4
17 21

$13.92 @ 8 hrs
$10.15 @ 8 hrs

TOTAL COST/SHIFT

TOTAL COST PER SHIFT

15! @ $6

ge 1 i gn i te
detonators
steels consumption
energy
supp1 ies (drills)
other supplies (consumables)

911 B
964

gelignite
detonators
steels consumption
energy
compressed air
supplies (drills)
other suppl ies (consumables)

Labour

development miners 2

Camp cost

2 x $6

Underground services

vent ducts and air/water pipes

mining (11)includes supervision 1001
maintenance (I!) 108
Ab sentee spa res (3) ....:..1;<..95:::- ..:.1"'3::..04-'----__

Rubber-Tyred Equipment

Labour

Electric .Power 69 KVA

cost per hour @ $10.15 / hr

Camp Cost

Underground Services

vent ducts
air and water pipes

5.5.1. If all production comes from above the 240 level

Mining

5.5.2 Additional cost during decline development

Mining

046 .. 36 -
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-At 1st January 1979, the following had been purchased and were

in use at the mine:

Equipment still to be purchased is as follows

l
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Investment for mining equipment

Eimco 9116 lHD loader

Eimco 964 truck

Drills and accessories

Miscellaneous compressed air equipment

Compressor Atlas Copco 700 cfm + freight

Scoma loader on rails + freight

Mi sce 11 aneous equ i pment and ins ta 11 at ion

~rills and accessories, additional

second compressor 900 cfm s/h

battery loco with spare battery s/h

8 side tippi~g car (900 1. capacity)S/H

double-drum winch and scraper

ventilators and ducts

initial spares stock

freight on items

compressor shed

Kibuka workshop

rails and installation

site works

miscellaneous

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

51 ,369

33,573

13,000

10,000

11 ,600

4,240

14,914

$138,696

10,000

30,000

16,000

3,200

6,000

3,000

6,000

4,000

8,000

4,000

20,000

10,000

10,000

$130,200

969018
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UNDERGROUND MINING DEVELOPMENT
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Between 5th April 1918 and 17th October 1978 a local contractor

carried out the following

•

...

I969050
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started up, a development programme is",

The execution of this programme will

stripping of the first 150 m of level 2~0 to 9' X 8 1

levelling of level 2~0

digging of 100 metres of adit at level 2~0 on section of 8 1 x

7'6". At the end of the contract, the total length of the
,

adit reached 252 ~.

digging of 100 m of adit at level 280 on scaie of 8 1 x 7 1

digging of a 37.7 m raise between levels 2~0 and 280.

The execution of this contract along with some associated works

cost $1~3,895 (paid to the contractor) plus about $15,~25 of supplies

paid directly by the joint venture.

At the beginning of March 1979, the driving on the 2~0 level had

been terminated at approximately 1695N, whilst the 280 level was driving

ahead at 1756N. The ore on the existing No.1 stockpile is estimated

at 8,000 tonnes at the end of the exploration period.

Development before starting of mine production

Between November 1978 and March 1979 more development work was

carried out by Serem :

52 m digging in the 2~0 m adit

65 m digging in the 280 m adit

After mine production has

planned for levels 200 and 160.

start in the beginning of 1980.

6.1.2. Work to be carried out

Before the starting up of mine production an exploration programme

was planned in order to further explore levels 2~0 and 280 as well as a

minimum amount of preparation for the mining panels.

6.1.1 Completed work

6.1.

I
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6.1.2.1. Mining Programme 1979

The 1979 programme Is aimed at providing four stopes ready for

production at 1st January, 1980.

These are, in order of preparation

Block 240/101 Stope length 29 m

Block 240/103 Stope length 50 m

Block 240/105 Stope length 50 m

Block 280/104 Stope length 50 m

During the preparation of these stopes, narrow width (1.2 metre)

development ore will become available from raises, sub-levels and chute

raises, and will be stocked on a separate No.2 stockpile.

Initially themill's requirement of 100 tonnes per day will

be met as shown on the following Production Plan Summary, i.e.

,
Da i Iy stope production 44 tonnes

No. I stockpile, existing 25 tonnes

No. 2 stockpi Ie, 1.2 deve lopment 31 tonnes

100 tonnes

The 1979 programme, made up of exploration and development works,

still to be completed after 1st March, is set out below to show costs and

yields of development tonneage.



Development Tonneages

Order Works Cost
Existing Stockpile Narrow Width

No 1 StockDi le No2

1 280 L. Complete 50 m to
co-ordinate 1705N, rate $366 18,300 751 -

Development

,

1 Prepare Block 240/101 37,000 - 659

2 Construct four raises 240 L.
to 280 L. Coordinates 1705N 71,312 - 892
1755N, 1805N, 1855N

3 Prepare Blocks 240/103 and
105 two @ $30,066 60,132 - 970

4 Prepare Block 280/104 65,178 - 982

* Total d~velopment cost 233,622 Total No 2
Stockpile 3,503 t.

Detailed dimensions, costs and estimated times are set out at the

end of this section.

The Raise Programme' will take.approximate1y 25 weeks with one

party, and it will be necessary to introduce a second mining party about May

1979, and a third party about July 1979.

However, it may be possible to reduce this to seven weeks by the

use of a raise boring contractor, and this is set out as an alternative in the

detailed part at the end of this section.

i

969052
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Does not include Local and Sydney overhead.
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Rai se Height 23 m @ 1.2 m advance/shift = 20 shifts

Sub-level drive (top) length 29 m @ 1.6 m advance/shift = 19 shifts

Sub-level drive (bottom) length 20 m @ 1.6 m advance/shift = 19 shifts

Chutes 5 x 2.5m Total 12.5m @4.0 m advance/shift = 4 shifts

TOTAL TIME 13 weeks = 62 shifts

Costs

Ra i se 1935N 23 m @ $418 = 9,614

Sub-level drive (top) 29 m @$338 = 9,802

Sub-level drive (bottom) 29 m @$338 = 9,802

Chute raises 5 x 2.5 12.5m @$289 = 3,613

Chute Cones 5 l6.2m @$9.85 = 160

Chutes 5 5 @ $800 = 4,000

, 36,991 say $37,000

Tonneages from development

Raise 1935N

Sub-level drive (top)

Sub-level drive (bottom)

Chute ra i ses

Chute cones

96a053
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23 x 1.2 x 1.83 x 2.7 = 136 tonnes

29 x 2.44 xl.2 x 2.7 = 229 tonnes

29 x 2.44 xl.2 x 2.7 = 229 tonnes

5 x 1.20 x 1.20 x 2.5 x 2.7 = 49 tonnes

5 = 16 tonnes

659 tonnes

Details of stope development6.1.2.2.

052

1. Block 240/101
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= 15069

= 45372

= 12000

62800

= 7512

= 1000

•
KVA p.w = 5565

per day = 4165

400

400

$ 82971

- 42 -

Plus CTT labour ana Facilities

Departure/load

4 x $ 100

7 weeks 2 60 hrs x $ 35.88 per hour

4 x 37.56 x $ 302 per metre

Cost 4 x 37.56 x 418 =

Contract Drilling 4 x 37.56 x $ 50

Mobilization Drill~r

Pad Preparation

Mob iIi za t ion

Power Requirement 265 KVA

Hire of Generator 7 weeks x 265 x $ 3 per

Hire of Compressor 7 weeks x 7 days x $ 85

Hi re of Crane Arrival/Unload

Metres

Time

Requirements 4 Vertical Raises @ 37.56 metres from 240l to 280l

Pos i t ion 1795N, 1755N, 1805N, 1855N

The time esti~te is 7 weeks and costs are estimated from R.V.C's quotation as

follows:

Contract Raise Boring: R.U.C. (Pacific) Pty. ltd.,

R.V.C (Pacific) Pty ltd was contacted and could supply a machine and an

operator, with the additional labour and support facilities being provided by

C.T.T.

CTl Personnel ($ 418 per metre), plus contract dri 11 ing - pi lot hole,

053

$ 71,312

Estimated Time 37.56 @ 1.2 m. per shift = 31.3 shifts

Four raises = 125.2 shifts

= 25 weeks (one party)

Should time become a factor in the 1979 Mining Programme, the possibility of

carrying out the Raise Programme by contractor using raise boring equipment

was investigated.

.
2. Raise Programme

\
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3. Standard 50m Block Oetails

Blocks 240.103 and 105

Item Length Rate/m Cost/$ Tonnes Time/shifts

Sublevel Drive 4817 $ 366 17630 381 30

Ma i n Ra ise Shown in Ra ise Programme

Chute Ra i se 8 x 2.5m $ 289 5780 78 5

Chute Cones 8 x 3.5 tonnes 9.85 per/tonne 256 26 5

Chutes 8 @ $800 6400 wi th cones

Total for One block

Total for two blocks

40

80

485

970

30,066

60,132

= 8 weeks

= 8 weeks40 shifts

40 shifts

•

For Block 240.105

For Block 240.103

Time:

I
i
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Total Time 21 weeks= 105 shifts

4. Block 280/104

969056

= 40 shifts

= 30 "

= 30 "

= 5

Costs

Ra i se 1755 N 48 m @$ 418 20,064

Ra i Se 1805 N 36 m @$ 418 15,048

Sublevel Drive 48.17m~@ $ 366 17,630

Chute Ra i Se 8x2.5m@ $ 289 5,780

Chute Cones 8@3.25 tonnes @9.85 256

Cost of Chutes 8 @ $ 800 6,400

$ 65,178

Development Tonnes

Ra i se 1755 N 48 x 1.2 x 1.83 x 2.7 284 tonnes
•

Ra i se 1805 N 36 x 1.2 x 1.83 x 2.7 213 "
Sublevel Drive 48.17 x 2.44 x 1.2 x 2.7 381 "
Chute Ra ise 8 x 120 x 120 x2.5 x 2.7 78 "
Chute Cones 8 x 1 x 1 x 1.20 x 2.7 26

$ 982 tonnes

For ventilation purposes, raises of 45 m at 1755 Nand

36 m at 1805 N will need to be constructed.

Time
Ra i se 1755N 48m @1.2m advance per shift

Ra ise 1805 N 36 m @1. 2m " "
Sublevel Dri ve 48. 17 @1. 6 m " " "
Chute Ra i se 20 m @4 m " " "
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Mining Programme after 1979·

first year

second year

third year

$150,000

$220,000

$ 90,000

Q6°0~r,
v J ,J.

This shows that the decline should commence at the end of

1979 to enable blocks below the 240 level to be mined by mid 1981.

However, the drilling planned in 1979 to test below the 160

level will determine this programme.

These amounts are considered as capital expenditure and will be

spaced over the three years following the beginning of work on the decline

A feature of the general plan is the need to supplement stope

production from the narrow width development ore in Stockpile No.2 to

meet the mill's requirement over the greater part of the mine's life.

The general plan of development over the life of the mine is

set out in Appendix 1-2, Stope Tonnes per Day - 50 metre blocks.

For the time being it is assumed that the digging of the decline

to the 160 m level will cost $350,000 and that $110,000 of supplementary

equipment is needed to carry out the work.

This problem arises because of the difficulty in securing

sufficient working faces, a problem common to all narrow vein mines,

with limited extensions and acces.

6.2
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Only tests made after January 1978 will be discussed since these

are the most significant ; besides, the tests made previously had comparable

results.
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7.1. Mineral processing tests on ore

969061
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27 samples of about 2 t distributed over 150 m were obtained by

blasting in the adit roof. The samples thus consist of vein and wall rocks.

After crushing and successive reductions a composite sample,

reduced tc - 9.5 rom,containing 0_83 % W0
3

and 0.033 % Sn, was obtained. All

the tests described below were made with this sample.

7.1.1. Mineralogical study (Amdel report nO 2)

,
A sample was classified in seven grain size fractions. With each

fraction there was dense medium separation with four:' liquids with

different densities.

The main results are as follows

good liberation of wolframite at - 6.4 rom (,80 % liberated in

fraction - 6.4 + 3.2 rom)

very good liberation of wolframite at": 0.5 rom (95 % liberated

in fraction - 0.5 + '0.25 rom ; 98 % liberated in fraction - 0.25

+,0.125 rom)

very favorable characteristics for gravimetric preconcentration

with fraction - 9.5 + 0.5 rom (for a liquid of specific gravity

2.8 the floats of this fraction in relation to run-of-mine

represent 77.7 % of the weight and 1.6 % of the W03 content).



of chemical analysis include the following

W0
3

34.9 \

As 0.125 \

S 1. 76 \
•
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7.1.2. Heavy media cyclone tests (Amdel report nO 3)

The tests concerned the - 9.5 +0.5 rom fraction (78.5 \ of run-of­

mine) with several specific gravities. In the best test,floats were

obtained which in relation to run-of-mine contained 76.1 \ of weight and

3 \ of the W0
3

content. The sinks had a grade of 15.6 \ W0
3

•

7.1.3. Low intensity magnetic separation tests (Amdel report nO 4)

A disk magnetic separator was used to process the concentrate

from the preceding test. The results were as follows

~

Grade Distribution \
Weight \

W03 Sn W0
3

Sn

Mags 42.1 34.8 0.055 93.7 6.0

Non-mags , 75.9 1.69 0.63 6.3 94.0

Feed 100 15.6 0.39 100 100

An attempt was made on the non magnetic fraction to concentrate

the tin by floating the sulphides and then applying heavy medium

separation. The results were not very good and it was concluded that tin

recovery was not economically feasible with the tin content of the sample.

The magnetic concentrate was analysed chemically and mineralogi­

cally. Mineralogically, the following were found : 45 % wolframite, 30 \

tourmaline, 5 % quartz, 3 \ muscovite, 3 \ siderite, etc. The results

"
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The other impurities for which there are penalties are in very

small quantities.

The opinion of specialists is that there will be no difficulty in

obtaining a marketable concentrate from a product of this kind by simple

tabling. Sulphur and arsenic contents could however be slightly high to

get a first quality product « 0.75 % Sand < 0.2 % As). In this case

some flotation of the s~lphides from the concentrate could be considered.

7.1.4. Wet high intensity magnetic separation tests (Readings)I
I
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Two tests were carried out involving passing run-of-mine reduced

to - 0.5 rom through a wet high intensity magnetic separator. The first

magnetic fraction was passed twice.

In both cases a preconcentrate with excellent recovery was

obtained. The results of the second test were as follows :

•

% weight W0
3

grade . W~
distr' ution

Mags 4.7 18.1 96.8

Non-mags 95.3 0.03 3.2

Feed 100 0.88 100

It was not possible to increase the 00
3

grade of the magnetic

fraction because of the abundant tourmaline. However by applying heavy

liquid separation of density 4, a concentrate with the following

composition was obtained :
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%

W03 71.9

As 0.31

S ' 0.56

Bi 0.12

Zn 0.17

Mn 4.7

Fe (in form of Fe20
3

) 18.3

P 0.03

Sb < 0.01

Pb < 0.1

eu < 0.06

Mo < 20 ppm

These results confirm the low intensity separation tests.

The arsenic and sulphur grades are near the penalty limits but they can

easily be lowered by flotation of the sulphides. The other impurities
•

are in small quantities.

Conclusions to be drawn from tests

The Oakleigh Creek ore is easily concentrated by a combination

of gravimetric and m~gnetic methods. There are several possible methods

all of which should give good results.
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7.2. Engineering studies

7.2.1. Rough estimates

Several engineering firms have given rough estimates based only

on summary flow sheets which differed in each case. Without reviewing

all of them it will however be noted that the range was very wide Le.

from $ 383.000 to, $1 ,700,000;-
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The first estimate from Dravo for a gravimetric mill (jigs +

tables) was $ 736,000.

7.2.2. Dravo conceptual engineering report

In June 1978 Dravo was asked to prepare a draft project for the

mill. It was understood that the cost should be estimated in terms of

a turn-key type operation for which Dravo would be the main contractor ••

At the beginning the flow-sheet used was the conventional

gravimetric mill with jigs and tables. Later because of the excellent

resul ts of WHIMS (1) two other designs were also studied :

"ALTERNATIVE 1" Preconcentration with jigs of fraction - 6 + 0.5 and

then grinding of jig concentrates to - 0.5 mm. This

ground concentrate with the natural - 0.5 mm fraction

is passed through the waIMS followed by tabling.

"ALTERNATIVE 2" Grinding of run-of-mine to - 0.5 mm followed by passage

through WHIMS and tabling.

.'

•

•

WHIMS(I)

I
J _
I
I
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with a guaranted maximum of $ 1,286,000.

The estimate for Alternative 1 was 'considered much too high and

This offer was also rejected by the joint venture.

The results of the study were as follows

•

r,

,
"

,
,328,000

51,000
82,000
89,000
41,000
28,000
70,000

Ii 689,000

156,000
199,000
87,000
22,000
34,000
26,000

$ 1,213,000

engineering
field supervision and expenses
overhead
contingencies
profit
miscellaneous

main equipment
civils
steel and assembly
building
conveyors
piping
electricity

TOTAL DIRECT COST

S6~OCG

•
was not accepted by the joint venture. Dravo later proposed a simplified

version of Alternative l.called Alternative lA with the following

breakdown :

The method was chosen on the basis of this comparative study and

the gravimetric mill which is the least ,interesting from all points of

view was rejected. Alternative 2 which is interesting because of the

high recovery level was rejected because this method produces only fine

tailings,while in Alternative 1, 75 % of the tailings are in the form

of gravel which is much easier to store at the Oakleigh Creek site. The

latter method was therefore chosen.

Investment Operating Expected
cost recover

Gravimetric mill Ii 1,715,114 9.78 80-85 %

ItAlternative 1" Ii 1,593,483 8.44 85-90 %

"Alternative 2" Ii 1,645,98,4 8.06 90-95 %
" ' >
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7.2.3. Anderson study now in progress

•
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The SEREM asked the Anderson company to prepare another draft

project based upon the following hypotheses

- the selected flow-sheet is the Dravo "Alternative lA" although it may

contain some minor modifications especially as concerns the addition

of a second jig in series with the first.
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- The metal structures, the arrangement of the conveyors and the

bUilding will be completely revised., Large savings are possible in

relation to the Dravo design.

- The general organization of the construction will be as follows

• Anderson will be responsible for the engineering design

SEREM will be responsible for the detailed planning of

operations, ordering of the equipment and the choice of

second hand equipment in association with Anderson and,if

necessary,with the aid of consulting engineers;

SEREM will select a Tasmanian main contractor who will be

responsible for subcontractors ;

the principal contractor will supervise the works on the site

and a consulting engineer may also participate in_some phases

of the work ;

SEREM will accept the finished work and start up operations

wi th the aid of Robertson Research.

ANDERSON'had-finished the draft project_by the end 'of January,

and at this date a detalJgd cost estimate was available.
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15 t/h i.e. 100 t/shift.Nominal.capacity

Dravo expects recovery of between 85 % and 90 % for "Alternative 1"

and "slightly lower" recovery for "Alternative lA". 86 % will be used

in the economic computations.

7.3.4. Recovery

Dravo estimates that the concentrate after flotation could have

a grade of appro~ima:tely:76 r:,q03 -which will be considered 65 % in order

to reduce th~' pO~sibiiityo£' error.' If necessary, one small flotation

cell will be added to the circuit,in order to eliminate arsenic and

sulphur from the table concentrate.

•The primary ore bin will have a 25 rom grizzly (primary crusher

10" x 24").

7.3.3. Quality of final concentrates

7.3.1. Processing capacity

7.3.2. Feed particle size

Since most of the equipment will be overdimensionned so that it

will be possible to increase this capacity by 20 or 30 % by reinforcing

the screening which will probably be the bottle neck.

The flow-sheet of Dravo "Alternate lA" presented in appendix 2-1

will not be described in detail and only the main characteristics will be

given.

7.3. Proposed flow-sheet
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7.3.5. Tailings

The jigs will reject about 11 t/h of + 0.5 - 6 mm gravel.

The magnetic separator will reject 3.6 t/h of - 0.5 mm silty

sands.

The ultrafine and sulphide tailings from flotation will be

negligible (less than 100 kg/h).

7.3.6. Installed power

The total installed power is'240·kW.

A 350 KVA generator will produce surplus power of about 50 kW

which will be available for the mine.

•
7.3.7. Anderson study

The flow-sheet of ANDERSON is presented in Appendix 2-2.

•
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7.4.2. water supply

7.4.3. Storage of tailings

•
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Reid Creek can cover the water needs of the mill most of the time.

However its flow is insufficient in the summer months, and provision has

been made for the tails water to be returned to storRge. Additional make­

up water will be provided by electric pump and pipeline from the Forth

River.

The choice of methods and sites for the storage of tailings has

been made with -the aid of the WLPUfirm which is ospedal i;!ed in_this fieJd.

Gravel storage is much simpler since no dam is necessary. The

gravel will be loaded on trucks and dumped. The end of the platform on

which the mill is to be built could hold more than three years of

production and the gravel would later be dumped in the low swampy zone

located about 300 m to the SE of the mill. A dump height of about 20 m

will be available there,and a practically unlimited storage capacity.

The mill will be located on the glacial terrain terrace in the

immediate vicinity of the Portal of level 240 (cf. sketch of general

location - Appendix 7).

capacity, covering four additional years, would have a reasonable effect

on the environment. Its cost is estimated at il 20,000.

An area located 100 m to the NE of the mill was proposed for the

silty sands (25 % of the total). With an initial investment of ilIS,OOO

it will be possible to build a dam covering 3.3 years of needs which

will have a minimal environmental effect. This dam could be extended to

the east but this would affect the forest. A later increase in dam

7.4. Problems linked to site

7.4.1. Location of the mill
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The gravel produced will be of excellent quality. Because of

transport cost it cannot be marketed but it can be used in situ for

many purposes i.e. dam construction, road maintenance and filling of

mine stapes 1f necessary.
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$927

$100

$1027

$10.27

====

124

100

110

80

45

$459

80

280

108

$468

- 57-

=====

TOTAL A + B

TOTAL

modifications

tailings disposal

share of camp costs

generator

spare parts

maintenance

•

Cost per tonne

B TOTAL MISCELLANEOUS

A TOTAL LABOUR

These costs are mainly taken from the Dravo report •

Ope rat ing cost

Cost per day (in $)

supervision

production labour (4 men)

maintenance labour (1.5 men)

7.5
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7.6

072

At the present time, we can make the following estimate of the

cost of the mil based on Anderson's conceptual engineering stUdy:

~ ,

•

===========

768,240

920,280

15,000

43,887

$ 979,167

81,000

71,040 152,040

355,220

259,860

153,160

96~073- 58 -

Total

Grand Tota 1

tailings disposal

studies and tests

direct cost of e4ulpment (transport included)

civil works and construction
\

electrical, pipihg, etc.

design, engineering, purchaSing

supervision of construction, purchasing, etc.

•

Investment
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8.1. Access road

The oakleigh Creek mine is linked to the Lemonthyme powerstation

by 26 kID of forest road. The first thirteen kilometers are regularly used

and are maintained by lumber- companies. Their quality is considered

acceptable for limited traffic.

Two contracts have already been signed in order to improve the

quality of the last thirteen kilometers :

a $ 35,000 contract which was executed before the exercise of

the option and was paid by SEREM. (It will therefore not be

taken into account in the investment calculations.)

• a $ 27,428 -'contract which was executed in June-July 1978.

Thege two contracts had effective results and now the road can

be used under all weather conditions. The main work can be considered

completed. Taking into account some additional detail work and maintenance

during the development period, for an amount of $6,000, the_ total investment

paid by the joint venture for the road construction will amount to $33,428.

Further, $JO,OOO will then be al.lO\~ed on -the -operating cost for

road maintenance and various types of earthworking~
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The major part of the campsite has been cleared and.at

1st March, 1979, two units ex: Kibuka and a caravan have been installed

together with a septic tank.

Installed

Final costing is estimated as follows:

1 x 5 Unit Bunkhouse ex Kibuka

4 x 6 Un i t Bunkhouse, de Jong

1 Caravan

1 Wash car

I Kitchen-Dining Room ex Kibuka

1 Recreation Room

1 'Works Barracks

1 Offi ce

969078

39,800

20,000 •,
•,

15,000

5,000 ...
8,000

4,000

St ill to come

4000

4000

4200

12,200 91,800

5327

7,000

12,000

17,527 110,800

128,327

60

•

Miscellaneous Equipment

8.2 CAMP

Total costs camp

Total Units Delivered

Transport of Unit 8 @ $500

Site Work:

69 KVA Generator

'077
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The loader and 10 t truck will be used mainly for removal of jig

tailings and will not be operated for more than one hour per day.

Two vehicles and a tractor have been purchased, whilst at

1st March, 1979, the vehicle position is as follows:

Total costs vehicles

61

c_

•

... '

,
i•

969079

5,000

6,500

10,000

18,000

5,000

10,000

54,500

66,000

Still to come

1,000

6,500

4,000

Purchased

11 ,500

VEHICLES

•

4 x 4 Toyota S/H

Bus S/H

2 4 x 4 Subaru Cars

1 Holden Truck

1 10 Ton Truck S/H

1 F.E. Loader S/H (2 c.y.)

1 Tractor

I Ambulance S/H

8.3
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8.4. Electrical energy

The solution consisting of hooking up with the Lemonthyme

power station has not been studied in detail but it seems unlikely that the

cost can be amortized. It is supposed that power will come from two

electrical generating units :

1 unit with a capacity of '69 KVA for the camp. Its cost is

included in that of the camp (cf, § 8.2)

1 unit with a capacity of 400 KVA for the mill, work site and

mine ventilation (cf. § 7.3.6). A new generator of this type

and the Installed cost i~ estimated to be $ 65~000.
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8.5. Total infrastructure investment

access road

camp

vehicles and motorized equipment

generator

TOTAL

•

33,428

128,327

66,000

65,000

~ 292,755
===;=====
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CHAPTER 9

I GENERAL EXPENSES I
•
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It is necessary to allow an average of $ 43/day for the transport

and packing of 12 t of concentrates every eight working days.

969083

Daily expenses can be broken down as follows

l
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(,

92

52

78

12 ,
27

23 284

f
18

~:

60 ~.

•12 r
,

17

35

20

25

32 219

$ 503TOTAL

miscellaneous

supervision by project manager

exploration and grade control

mine manage r

mine clerk

cook

stationery and communications

miscellaneous

TOTAL LABOUR

staff catering ($6/man/day)

vehicles

supplies

freight and cartage

travel and accomodation

rents (executive housing at Sheffield)•

Transport of concentrates to Burnie9. I .2.

9.I.Expenses included in operating costs
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65
48

28

141

33
30
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-103-

TOTAL SEREM

travel, accomodation
communications and stationary
miscellan~ous (insurance, lease
fees, etc.) .
TOTAL supplies and _services

managerial
accounting

r secretarial, draughting
and miscellaneous

TOTAL -1 abour

TOTAL a + b

b) TRIAKO-BUKA administration expenses

a) SEREM administration expenses

The da i 1Y expenses break down as follows

More extensive workings have to be justified by their own

profitabilitY,and these will be paid for bY investment credits which are

not taken into account here.

Allowance should be made essentially for surface reconnaissance

and diamong drilling, of ~ 25,OOO/year i.e. ~ lOO/day.

9.1.3. Exploration

9.1.4. General expenses Sydney
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The royalty to be paid to Scamander is included in operating cost

although it is only paid for four years i.e. ¢ 23,333 per year,· say $ 100

per day.
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The total per day is as follows

administration'expenses

royalty

TOTAL GENERAL EXPENSES SYDNEY
=============================

•

969085
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274
100-- ::~
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24,360

42,200

6,000 ­

9,360

6,000

3,000

16,200

6,000

16,000

2,000

2,000

maintenance of vehicles

misce 11 aneous

TOTAL

96908G
- (; 7 -

camp operation expenses

cook (six months)

mine manager

project manager

supervisor for maintenance

surveyor

other expenses

TOTAL

On site general expenses

,
Technical services

Expenses included in capital cost

The expenses given below include expenditure either incurred or

committed up to the present, plus proposed expenditure from the present

up to the starting of production which is planned for 1/1/80.

(Expenses connected with the construction of the mill are

excl uded.)

9.2.1.

9.2.2.
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•
9.2.4. General expenses Sydney r

a) Joint venture administration ( I )

..
1978 administrative expenses 27,984

1979 payments to Scamander/Louisa 20,000

1979 other expenses Serem/Amdex 28,000
,

TOTAL 75,984
,
-1

b) Techn i ca I expenses
•

Labour managerial (2) 9,600

technical 9,600

travel, accommodation 9,200 ••
draughting 4,000

mi sce 11 aneous 2,000

TOTAL 34,400

It is agreed that for operating costs and investments SEREM will charge only
for actual expenses and services without any additional amounts as a manage­
ment fee.

The cost of the project manager is distributed between the technical services
and SEREM administrative expenses depending upon whether the activity is
specifically technical or is 1 inked to managerial functions.
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19,120

===========
$ 196,064

10,500

1,000

4,500

2,000

1,120

- 68 -

mine clerk

travel, accommodation

rents

communications and supplies

mi sce 11 aneous

TOTAL

Local administrative expenses

Total joint venture administrative and general

expenses included in capital cost:

086
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The general expenses to be included in the investment which are

estimated in § 9.2 are based upon the hypothesis that production will begin

on 1/1/79. It is easy to calculate the additional cost for each additional

month of delay apart from all additional work:
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9.3. Cost of delayed starting up

technical services

mine operating expenses

local administrative expenses

SEREM administrative expenses Sydney

TRIAKO-BUKA administrative expenses

TOTAL

,

969088

S,500

3,600

950

2,950

500

$ 13,500

,,,
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10.1.2. Manshift cost

10.1. Labor cost

969090

:1

•

•

,

,
r

12 %

5 ..

17 ..

215

15
~

>
20 'I.,

•10 ..
260

jI 28- 35

jI 35- ·50

$ 40-100

1.17 x 1.209 = 1.415

drillers with fixed salaries'

miners on contract

workers with fixed salaries

sick leave

PAYED DAYS

pay roll tax

TOTAL

• Days payed/days worked 1.209

Total overheads ratio

a) ~=!:~_::==::::!:~L~!:~=!:~::

"worker"s compensation'l

b) ~~=~2!::li~~

workdays per worker

public holidays

annual vacations

The workers which already have been hired at the mine earn

jI 4 per hour.

.On the basis of available data for Tasmanian mines the gross

197;) salary for an 8 h shift has the following range :

This ratio is pessimistic since the pay for holiday is lower

than pay for work days· and accordingly a figure of 1.30(labor) or

1.35(staff) has been used.

10.1.1. Social.security
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According to this data and taking into account an increase for

the geographical isolation of the mine the following table was prepared

Average gross salary Average cost
per 8 h shift per 8 h shift

Mine captain

IMiners
$ ·70. $ 100Assistant miners

Haulage men
.

General underground serviies
underground maintenance $ 56.5 $ 80

-Mlll'head

Mill operators IMaintenance per clay $ 49.5 $ 70
Driver and CQl!lk

The salaries given above are definitely higher than those

usually paid in Tasmania except as concerns the more highly peid miners,
working on contract a However, in this case the norms are much above the

norms adopted in this report. If contracts of this kind are possible,

all involved will profit.
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10.2. List of personnel

Underground

blasting (3 teams)
development work
haulage (rail and trackless)
general mine services
mine maintenance
sharpening drill steels
supervision

TOTAL UNDERGROUND

Mill

operators
dam a nd pumps
maintenance
supervision

TOTAL MILL

,
Driver-warehouseman
Cook-camp maintenance
Mine clerc
Mine manager

TOTAL STAFF PRESENT

Absenteei sm

TOTAL STAFF

25

3

28

•

•



There is still a problem in finding labor which is at once

qual ified and reI iable.

The fact that labor is relatively easy to find is explained by

several factors favoring the project:

It was at first feared that it would be difficult to find

personnel ready to work without their families in as isolated location as

Oakleigh Creek but the requests for employment already received by our mine

manager are encouraging.

•I

i',

969093
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the north of Tasmania is an economically depressed area;

this region always suppl ied manpower to the large mines of western

Tasmania. Most of these workers keep their homes and families in

Northern Tasmania and return for weekends. Under these conditions,
a job at Oakleigh Creek which is much closer to their homes may seem

to be an interesting alternative.

many young Tasmanians I ike life in the bush.

10.3. Availabil ity of labor
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CHAPTER 11

ENVIRONMENTAL PROBLEMS
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This project has especially complex environmental problems

because Oakleigh Creek is located near the Cradle Mountain National Park which

is one of the most popular in Australia.

The local population and the Department of Mines are definitely

favorable to the project because of the depressed economic situation in

northern Tasmania.

The Department of the Environment has received a report on

the environmental impact of the mine. Up to the present time the contacts of

the joint venture and this department have generally been positive. The

department does not seem to wish to penalize systematically the project but

it will certainly follow its development very attentively.

At this stage it can be supposed that the problems related with

the environment will be solved provided that all reasonable precautions are

taken i.e. appropriate dam construction, correct routes for roads and tracks,

water recycling, sound proofing for compressors and generators, etc.

It is certainly necessary to satisfy the Department of the

Environment, but the main point is to continue to present a good image to

public opinion whose reaction could be the decisive factor.
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CHAPTER 12

GENERAL PROJECT DEVELOPMENT PROGRAM
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The program given below shows one of the ways the erection of

the camp, mining work and the construction of the mill can be coordinated so

as to begin production on 1/1/80.

Paragraph 6.1.2.e presented the hypotheses selected for mill

capacity during the first months of production.

This program seems technically feasible in view of the

situation in Decembre 1978. It is clear, however, that its completion will

depend on several conditions ,especially the following:

the decision to construct the mill which must be made before the end

of Apri 1, 1979

the various contractors must commit themselves as to the planned

completion times. This seems possible but must be confirmed.

,

One of the main roles of the project manager is to draw up

a detailed schedule for the whole operation and revise it in terms of

events.

t.c
•

•

;

•
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OAKlEIGH CREEK : SItillEIED PRQJEa DEVEL09'£NI SCHEDUlE

THIS SCHEDULE IS PROVISIONAL AND MAY BE CHANGED AS A RESULT OF AGREEMENTS WITH CONTRACTORS

MINE DEVELOPMENT

1979 J . F M A M J J A S o N D

Party I 280 L

Pa ty I 240/101

Partv

Pa rty I
24011 03

Rai e Procramme

Pa rty I
240/l h4

Partie 1 &2
Rails 240 L.

hiring of Shift Boss
CONSTRUCTION OF CAMP

ordering

installation

CONSTRUCTION OF MILL

ANDERSON study

decision to begin construction

ordering of main equipment

bids and choice of head contractor

c iv i Is

assembly

x

rest 0 camp

d tailed engine ring
,

x

•

Partv 3 280/10~

_LLmi.!el S.!op-= Produc ion

All Pa"ties.

starting
~ ........

(n
o

up, commissioning

PRODUCTION

~r•.__J.~_I-tI:::;_1-- - ....
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CHAPTER 13

I SALE OF CONCENTRPJES I
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13.1. ~1arketing

Wolframite concentrates can be sold either directly to consumers

or to dealers.

It is usually the large mines which sell directly to the

consumers and as a rule, the small mines sell their production to dealers.

Realistically it should be supposed that Oakleigh Creek will use this second

method.

,
<,<

I
I
I
I
I
I
I

In this case marketing is easy but the prices are slightly

lower than those published in Metal Bulletin. There are slight differences

between prices offered by the various dealers. This aspect must be explored

thoroughly but it has no practical effect at the feasibility study level.

Contacts were made with two dealers who are very interested in

buying concentrates :,
- the first proposed a contract for 200 t of concentrates delivered to the

port of Burnie at the minimum Metal Bulletin price less 2'- 5% (I).

- the second suggested contracts covering one year of production but the

price was not clearly defined. It was however indicated that the price

would necessarily be lower than any CIF price in a European port by

US $ 2.60/mtu·, to account for freight from Tasmania to Europe.

,,

I
I-
I

For the present computations the first proposal will be used

since it was clearly defined.

It was stated in paragraphs 7.1.3. and 7.1.4 that it can be

hoped that concentrate quality will be sufficient so that there will be no

penalties. These penalties are however applied only if the market is

depressed.

It should be noted that this dealer indicates a penalty for arsenic of
US $ 0.05/mtu for each 0.01 % As in the interval 0.11 % < As < 0.40 %
while most conventional contracts apply penalties at contents higher
than 0.20 % As.

( I)
-11-----­
I
I
I



In the present report the most probable forecast will be

considered to be a value slightly higher than the average of the two prices

mentioned above i.e. US $ 122!mtu.

Taking into account a reduction of 3% mentioned in the

preceding paragraph, the freight from Tasmania to Europe of about US $3.00!mtu

and the exchange rate of US $ 1.15 for A $1, the result is a price for

concentrates delivered in Europe of A $ 100!mtu.

,
•
~

I

. ,

.. ,
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sensitivity of the project to the

consider a variation of + 20% in

i.e. a range of US $ 94-141!mtu.

- 78 -

In order to study the

price it is reasonable to
•
to the figure given above

13.2 Sales price

Forecasts of specialists concerning the average tungsten price

for the next few years cover a broad range from maintenance of the present

price (approximately US $ 140!mtu) for the optimistic, to less than US $IOO!mtu

for the most pessimistic.

tungsten

relation

100I
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CHAPTER 14

ECONOMIC EVALUATION

969102
•
f

o

~.

··

,~

-
o'
r



14. I. Operating cost (per tonne of run-of-mine ore) - Summary

- 79 -

..

:1
i
i.

$ 1.50

$ 3.10

underground work 19.70 (cf.breakdown S 5.5.1)
mi 11 9.27 (II II S 7.5 )
modifications 1, local general expenses 5.03 (II II S 9.1.1).
transport of concentrates 0.43 (II II S 9.1.2)
genera 1 expenses Sydney 3.74 (II II S 9.1.4)

TOTAL $39.17
;:::=:====

Increases for starting production at lower levels

At the start of production at level 200

At the start of production at level 160

If all production comes from above level 240

102

All prices and costs in this report are given in Australian

14.1.2.

14.1.1.

It should be noted that the consumer price index has been

rising especially fast in Austral ia. There has been as average increase of

13% per year between 1972 and 1977 but this ·rate of increase slowed down

between 1977 and 1979.

1979 dollars.

The financial calculations given in this chapter are in

constant 1979 dollars.

l I
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, Acc. cost 1978 Estimate 1979 Total

I. Joint venture administration 27,984 48,000 75,984

2. Exploration 267,790 92,340 " 360,130

3. Capital costs installation
3.0 Mine Equipment 138,696 130,200 268,896
3. I Mi 11 43,887 979,167 1,023,054
3.4 Infrastructure 52,049 240,706 292,755

4. Operations (pre-production)
4.0 General expenses - 120,080 120,080
4. I Mine • 3,509 233,622 237,131
4.2 Mill - 20,000 20,000
4.3 Environmental 4,088 8,000 12,088

5. Product Sa 1e - 5,000 5,000

Tota J 538,003 1,877,115 2,415,118

10 % cont ingenc ies 241,000

GRAND TOTAL 2,656,118

. ,

I,

,
I
~

L
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Capital and other costs preceding production

Of this total the amount spent on 31 December 1978 was $520,292 and the

amount spent or committed on 7th March 1979 was $670,503. The breakdown of this

amount will be found in appendix 4.

14.2.1.

Capital cost

103

14.2.
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This investment amounts to $460,000. Its nature as well as

the schedul ing are shown in paragraph 6.2 •.

A relative variation of + 10% will be considered possible for

the entire capital cost.

"

r

-

..

'-

- 81 -

Capital cost following starting of production

Estimation error

14.2.2.

14.2.3.

It is not known exactly when the digging of the decline will

begin, but for the computations it will be supposed that the expenditure

will begin to be committed at the beginning of the first year of mining

operat ion.

I
I
J
I
I
I
I
I
I
I
I
I
I
I
I-
I
I
I
I
I



he closing of the mine invloves specific expenditure but also

. certain savings or recoveries of invested amounts.

1~.3.1. Opening of mine

1~.3. Financial effects of opening and closing mine

1~.3.2 ·Closing of the mine

•

,
~.,
,

96910682

In the tables for the computatIons, this lag is simulated~

by subtracting two months from the sales for the first year and adding

them to the last year.

A working capital ·estlmated at $160,000 must therefore

be mobilized from other sources. When this amount is added to the

initial capital cost the maximum negative cash flow for the project is

obta i ned.

In the first year of mining operations the grade of the

run-of-mine will be lower than the standard grade (1.17%) because
(2).

8,000 t of ore from the first driving operations will have to be

absorbed with a grade·of some 0.6% WO (2.25m of opening). This low-
3

grade ore from the existing stock-pile will be absorbed at a faster

rate than the 25TJdaY.$cheduled, to make up for the lower grade.

To simpl ify the calculations, we do not take inconsideration the

extra_ tonnage, nor the theoreticaL lower grade.

It is estimated that a minimum of two months will be necessary,

after starting up production, for the results of the first ore sales

to be banked. (I)

(1) This period is relatively short for a mining project but seems to be

possible because of the way the trade in tungsten is organised.

(2) Taking in account that the material taken out during the widening of
the first 150m of the 2~0 level has been stock-piled separately and is
considered as waste.1ltls estimated chat the stockpile of the other material
taken out of the 240 I eveI the 280 Ieve 1 and the first ra i se wirl be some
8000 f,at the end of the exploration programme.

........ 1"""
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40,000

100,000

160,000

100,000

$ 200,000

$ 200,000

83

,
It can be seen that the debit and credit balance approximately.

(1) Theoretically once all the panels have been prepared, the mine can
operate for a certain time without preparation work. There is thus a
saving or rather repayment of the capital advance for preparation work.
In the present case it was estimated that this capital amounts to
$ 200,000. In real ity all this capital will not be recovered since
additional prospection work will be carried out with the available labor
but not up to the last moment. It is therefore estimated that it will
be possible to recover half of this capital i.e. $ 100,000.

miscellaneous closing expenses

TOTAL

savings due to decrease of preparation work (1)

TOTAL

compensentation for termination of employment
(four month salaries)

Debit

Credit

The rest of the amount from two months of concentrate sales

ment ioned prev ious I y appea rs under "sa 1es", but the fo 11 ow i ng has

also to be taken into account:

_ residual value of equipment (supposed

to have been auctioned off)

106
"'. j
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the rate of mill recovery which is expected to be 86% wi th

the relative range of ! 2.5%:

the price of the metric un I t of W0
3

which is expected to be
(

A$IOO/t at Burnie with a reI at i ve range estimated at + 20%.

the grade of the ore expected to be 1.17% W0
3

(1) with the

relative range estimated at! 15%:

•

The value of the contents per tonne of ore is the product of
three factors

14.4. Value of contents per tonne of ore

Since these three parameters affect the computation of the return

in exactly the same way, variations in their product i.e. the value of the

contents will be studied. Its average value is considered to be A$ 100.60/t,

wi th the relative range of + 25%. (2)

(1) "Probable 2" reserves were given the same grade as the average

"proven + probab leI" reserves, though the former may have a higher grade
due to the expected increase of vein-width at depth.

(2) It can be shown in statistics that if s, y and z are independent
variables and p is their product, their variances are related by the
folowing formula: 02 . 02 02 02

__P_ = __x_ + -L + _z_; this formula can be
2 2 2 2

extended to the rel~tive rang~s and thYs makes Tt possible to define the
variability of the value of the contents.

10'7

i
I
I
I
I
I
I
I
I
I
I
I
I
f
f
t
r
r
I:

r---------------...,--------------------

I
I



•project.

r

t,
r

are taken into account

They cannot therefore be deal t

technical profitabil ity of the

122,700 t with 1.17% W0
3

(hypothese B

of I ~.4.3)

varies from $39.17 to $~2.27/t

accordi~g to § 14.1.1)

initial investment of $2,656,118 (+160,000$
operating capital), then $ 460,000 spread over
three years

$100.60/t of run-of-mine ore

1.20m

85

Investment

Opera t i ng cos t

Value of contents

Stope opening

Hypotheses
Workable reserves

1~.5.1. The reference case

108

accumulated non-discounted cashflow of the projpct (before

financial charges and taxes)

life-span of project:

payback (counted from starting up of production);

average return on investment.

For all cases the following were calculated;

As an example, appendix 5 shows the computation for the

reference case.

Financing arrangements and taxes

separately by the joint venture participants.

with in connection with the computation of the

1~.5. Financial results

The group of hypotheses which seemed the best founded were

chosen for the definition of the "reference case" Considering this reference

case as an average, the various parameters were varied within ranges mentioned

in the preceeding paragraphs and "extreme cases" were thus defined.

The common hypothesis for all cases is a production capacity

of 100 tid i .e. 2~,000 t/y.
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• Value of contents per tonne of ore
Reserves

l,25vm vm=$100.6/t 0.75m

Accummulated cash flow 3,178,000 1,279,000 -604,000

A Life-span 3.12 3.12 3.12
74.800t Pay back 1, 75 2.47 -

Return 36 % 15 % -,

B Accummulated cashflow 7,176,000 4,093,000 -604,000
Li fe-span 5.11 5. 11 5 •11

122,700t Pay back 1, 75 2.47 4.23
Return 50 % 28 % 7 %

86

14.5.2 Variations for reserves'and value of contents

•

...

I,
~,
L
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the same as in reference case.

1,20m

$ 4,339,000

$ 5 .. 11 years

2.47 years

18 %

hypoth. A of § 4.4.3 - 74,800t

hypoth. B of § 4.4.3 - ~22,700t

+ 25 % in relation to reference case

Accummulated cashflow

Li fe-span

Pa y -back

Return on invested money

Value of contents

Operating costs and

investment

Stope opening

Results

Resul ts-------

~:t~~!~~~~~_

Workable reserves

.. ~ ~
IV::!•
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,
Investment Operating cost

Reference Reference Reference
- 8 % + 8 %

Accumul ated . cash-
Reference flow 4,375,000

- 10 % Payback 2.41
Return 34%

------------------ -------------------------- ------------ ... ---------- ----------
Accumulated cash- 4,502,000 4,093,000 3,695,000

Reference flow
Payback 2.35 2.47 2.62

• Return )1% 28% 26%

------------------ -------------------------- ------------ ----------- ---- ------
Accumulated cash- 3,311,000

Reference flow 2.57
+ 10 % Payback 24%

Return

14.5.3. Variations for operating costs and investments

For all the cases above, the span-l ife is 5.11 years.

c-,
I
!
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same as reference case

+ 8 % in relation to reference case

+ 10 % in relation to reference case

87

~Yl?£>!~~~~~

Reserves, value of contents
and stoPe opening

Operating cost

Investment

110I
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Under these conditions, the most logical course seems to be to decide

immediately to build the mill, to establish the mining camp and to prepare the

mine above the 240 level.

r,

I,

t·

of ,
r
"

f

~
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* There is a good probability that the project will be

profi tab 1e.

Conclusions

* The risk of loss is 1 inked mainly to the fact that the

proven reserves are rather small. It might be adviable to carry out an

additional exploration campaign in order to reduce this risk. However the

work carried out at levels 240 and 280 has now confirmed sufficient reserves

above the 240 level to justify the development of the mine, the construction

the mill and the mining camp. The boring of a decl ine to level 200 and the

driving of this level for 300 m would however cost at least $ 500,000 if this

work were carried out without support from an operating mine. This expenditure

is excessive in relation to the cost of the delay of the project for at least

another year.,

* If several unfavourable hypotheses were to coincide the risk

of loss is not nill but this risk remains very low in comparison with the

probabil ity that the project will be profitable.

4 4 ~
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venture and does not exactly coincide with the breakdown used in this report:

(I) the management account item roughly corresponds to what is called SEREM
administrative expenses (cf. paragraph 9.2.4)

(2) the exploration item includes the following:, mine development on site

running expenses, local administrative expenses and technical services.

•

r

l
I
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I - 3 - 1979

APPEND IX 4

-----""--- -----r"
i

i

Breakdown of sums spent or committed

This breakdown is in accordance with the accountancy of the joint

112

Incurred as rncurred or

of 31/12/78 committed TOTAL
as of 1-3-79

(1)
I

I. Joint-venture administration 27,984 32,500 60,484
(2)

2. Exploration 267,790 30,000 297,790

3. Capital costs installation

3.0 Mine equipment 138,696 5,000 143,696

3. I 1'1 i " 43,887 20,000 63,887

3.4 Infrastructure 52,049 20,000 72,049

4. Operat ions (pre-production)

4.0 Genera I expenses - 10,000 10,000

4. I Mine 3,509 10,000 13,509

4.2 Mi II - - -
•

4.3 Environmental 4,088 3,000 7,088

5. Product sale 2,000 2,000

Total 538,003 132,500 670,503

~
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__, .... .a< '...........' ..... -.. ....... _ ~ ... .., ~
OAKLEIGH CREEK - CASH-FLOW COMPUTATION

Hypotheses: Annual productIon: 24,000t
Value of contents: vm~ A$100.60/ & of ore! 25%

....
Refertence case ...'
Variation In valu~ of contents- c...:
mineable reserves T2t,700 t
LI fe-span 5.11 yea rs ",
Initial Investment: 2,656,11~

+ working capital 160,000

'»

u

I

Yea r ,-"
I

I 2 3 4 5 6 7 8 Total ,-",
I rT1,

Tonnage processed 24,000 24,000 24,000 24,000 24,000 2,700 122,700 '%- - I
10

Tonnage marketed 20,000 24,000 24,000 24,000 24,000 6,700 122,700 '1 1- - I-
I

Operating ,cost/tonne 39.17 39.17 40.67 41 .20 42.27 42.27 IX,
I

Grade %W03 l. 17 I •17 l. 17 l. 17 l. 17. l. 17
I'll

In A$ 1000
"Sales - - 2012 2414 2414 2414 2414 674 "12,34..2

940 940 976 989 1014 114 4,9n ~
Opera t t ng cos ts

~

e::>
MJne Profi t 1072 1474 1438 1425 1400 560 7;369 I-"

Investment (538) (2278) (150) (220) (90) - - - ....,..,.
Cash flow (538) (2278) 922 i254 1348 1425 1400 560 4;-093

Cash flow cumulated (538) (2816) (1894) (640) 708 2133 3533 4-,093 p.e 2.47
- return - 28%

Value of Payback
contents &avera~e ret

1.25 vm = Sales . 2515 3017 3017 3017 3017 842. 15,425 p.e. 1.75

$ 125.75/t Cash flow (538) (2278) 1425 1857 1951 2028 2003 728 7.176 return 50%

0.75 vm = Sa 1es 150.9 1810 1810 1810 18180 506 9; 25'5 p.e. 4.23

$ 75.45/t Cash flow (538) (2278) 4J9 650 744 821 796 392 1,006 Return 7%

• ., ~~. -,
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