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'REPORT_ON THE ANCHOR MINE TIN DEPOSIT

1. m'rnonuc'rzon

Terence Wlllsteed & Associates have been requested by Santos
Limited to review the recent geologloal and resource assess-

‘ment made by Renlson Ltd. on the Anchor Mine Tin prospect,
1ocated 1n North—east Tasmanla. .

The. prospect is belng explored as ‘a Jolnt Ventuxe by the
two companies.

“In summary ‘the prospect was originally considered as havihg

. a possible ore potential of 2.5 million tonnes at a grade of

 0.4% Sn (Ross 1980). Further work was then initiated to
give deta1led_def;n1tion of ore grade mineralisation, and
metallurgical cheracteristic of the deposit. A program of
infill and perimeter core drilling and the excavation of
four bulk samples was undertaken by Renison Ltd. ‘Based on
the results from this work Renlson has re-assessed the ore
potential of the Anchor Deposit as follows-‘

. A Lens 0.2% Sn_cut-off_ _
“a) 258,000 tonnes @ 0.85%-Sn :

" b) -Harglnal Mlnerallsation.ﬂorth
0.1% Sn cut-off S
193,000 tonnes @ 0.23%_Sn'

c) Marginal South
- 0.1% Sn cut off’

82,800 tonnes @ 0.25% Sn

"B Lens. 0. 2% sn cutt—off"

’a),'zos 400 tonnes @ 0.45% Sn

"b)- Potential marginal mlneralisation [ auhxo.
o 0.1% §n cut-off '

tbs;eé? tonnes € 0. 23% Sn o
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' c) Potential mineralisation in floor and aéjacent to

workings o e
0.1% Sn cut-off - _
1,360,000 tonnes at 0. 23% Sn

Renison's estimate postulatéé'a poséible'bré potential_(not:'
reserves) of 467,000 tonnes at 0.67% Sn for Lens A and B, at
a cut—off of 0.2%, Wlth a further ore potential of 2.879 mllllon

tonnes of marglnal resource at 0. 23% Sn. at 0. l% Sn cut—off
(Ross 1981).

The objective of this report is to make a preliminary economic
“assessmeqt 6f.the prospect, based on the downgraded resource,
to examine whether the deposit can be further developed.
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2.

BA‘SIS OF REPORT

The following parameters are set for the project as it now
stands: '

b)

cf

- d).

e)

£)

‘In view of the potential*downgrading of the resource,

the scale of Operatlons would be 100 000 tonnes of ore

-throughput per year.

- An underground operéinn is ﬁbt:considered to be viable.
‘The reasons are possible further depletion of the resource

by pillats,’high cost of development, problems of grade

-control, and a mining cost estimate of $20-25 per tonne.

Coﬁsequehtly;'an open cut operatidh_only is'éonsidered,
with the use of a contractor for overburden stripping

. to minimise.capital outlay. The contr&cto: may be also
considered for mining_ore. '

The total projéct'capital cost needs'tq'be'limitedb,

The crushing and millihg facilities'would'be constructed
at a modest cost “on a simple grav1ty circuit layout"

'(Renlson Report 1980).

The plant should be designed to perm;t expans;on to
200, 000 tonnes per year at a later stage.

Tin tecovery is accepted'té be 85% (Renison Report 1980).

This is considered to be high, and would need to be
_ conflrmed by bulk ore tests.

o ot - .
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3. MINE LAYOUT

A preliminary open pit désign has been prepared to mine
_initially Lenses A and B, as outlined in the Renis9n'p1ans.

Incorporated within this layout, it would be proposed to
extract some of the marginal core immediately to the north

of Lens A, where a resource of 193,000 tonnes at 0.23% Sn
- has been designated. = B B T

Bench helghts have been taken at 5 metres vertxcal, and the
overall angle of pit walls has heen assumed to be 45°. This

_perm;ts the layout of haul roads.. to be made, with individual
- bench batters of the order of 500—55

Thé proposed pit plan is appénéed with this'repoft.

‘The total volumé of waste to be stripped to enable both Lens A
and B to be mined has been calculated at 2,760 m;llzon cubic

' _ metres. At a S. G. of 2.65, thls 15 equal to 7. 314 milllon'uxums_
of waste to be mlned._
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4. RESOURCE COMPUTATIONS -

Based on the pfoposed pit desigh, and the hanging wall and
footwall contours of -the ore lenses,_the followxng mineable
resource has been calculated X _*ej _j.

Calculated Calculated . Contained

v o b B A S g e T e e S e e e T

T - - " Tonnes & Grade = - Sn
Ore Location 5G 2.65 % Sn_ Tonnes
Lens A 493,000 . 0.47%% 2317
Marginal Ore o B L '
North of Lens A - le3,000 - 0.23% - 236
Lens B - ‘ 255,000  0.39%* 994
-Tbta; geSOuice ” 851,000'e . 0.42% . 3547

~As a comparison the resource potential for the proposed'mine

P et e

prpgramme,'based-oh Re?ison data_;sz.' _ _
U B I - Grade of  Contained o
- . Quoted - - 0.2% Sn Sn I
Ore location. Tonnes '_cut—off annes 1
 Lens A - 258,000 = O. 85% 2193 f
Marginal Ore - 103,000 = 0.23%_- S 236
Lens B y 208,400 - 0.45% 0 837
' - '_ e : S : ' . - iﬁ
‘Total Resource. .. 569,400 . 0.59% 3366
*Calculated from weighted drill hole'essays—Lens'A & Lens B. .:

It is con31dered that allowing for the order of accuracy of

the desxgn prepared, the tin content of the proposed mlnlng
resource is’ comparable on both sets of calculatlons.
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Two courses of action become available: . -

~a). To mine the higher grade ore en a selective basis, and .
~ thereby increase waste to ore ratio to 12.85 to 1 and reduce
-+ the .life of. mine to_approximately 6 years. -

_ b) "Mine the total resource at a reduced grade, and at a reduced

waste to ore ratio (8. 6 to 1), and extend the lee of mine
- to approx:.mately B 5 years. e -

In both cases the resources are consldered 1nsuff101ent to
_ susta;n the mine life to a desired minimum of 10-12 years.

' Further, the effect of lower grade ore on tin recovery can not
be quantlfled. ' '

' For the purpose of this exercise, the prellmlnary economlc_*-
" assessment is based on the Renlson resource. data, that is to
selectlvely mine over. the shorter period.
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5. OPERATING COSTS =

The followxng costs are pro:ected for the operat;on.

' Cost/tonne m111ed

Mining | . .

13.85 units @ $1 SO/tonne S 20 80_

Milling . IR 5.50
Administration & Overheads o . 2.04

‘Salaries & Frlnge Benefits : “ ._ 1.80 .
Contingencies D - 2.89

- $33.03

Say $33.00/tonne milled

The cost of mining is equivalent to $3.90/bank'cubi¢ metre.

- - .This cost has been calculated from a recent'study on a tin

operatlon, in adverse clxmatlc conditions in Tasmania and

based on owner-operatox fleet. It is considered ‘that $1.50/tonne
is a reasonable figure for mlnzng contractor at Blue Tier for
open cut, with a hlgh strlp volume in the initial stage._

All other costs have been extracted from the Renison study
dated January 1980, and éscalated by 128 for 2 years.

-

L
D o ;




QS - ' 2 .,_ _.”f . 994010

6. REVENUE # NET QALUE/TONﬁE.OF ORE MILLéD

The revenué per ‘tonne of ore milled isfcéiculateﬁ.qﬁ_:

a) a fin.price of.SlS,ddO(tohﬁe.
_ ._'.'5)'75helter aﬁd se11ihg“cﬁ§r§¢s“of SL;iQO ﬁer;;oﬁne bf.tin :
c) recovery off85%-6f_héad.grade. '  - |
The.ﬁét revenue per”tonne'ofSn.is $13,900; 

The.value.perjtonne of ore milled is:

K $13900 x 85% x 0.59% Sn =  $69.70 per tonne

i Less: éperating-COSt = ©33.00
Net Value/Tonne of Ore Milled = " $ 36.70/tonne
B v T T LY T
2J . : " -
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7. _CAPITAL'EX?ENDITURE

The capital cost for the project at the reduced ahnual- .
" throughput. of 100,000 tpa has. been derived from Renison
' Indicative Feasibility Study 1980 (Enclosure XII).

The total'capital egpenditure qﬁotedjfcr'Years'l'end 2'in.
that study was $7.95 million (unescalated).

The followiﬁg adjustments have been made:

MILL -

#

'The cost of the mlll has been reduced by $880 000, to reflect
. 50% of the gravity concentrating plant to treat 100,000 tpa. |

The other'mill installations have not been adjusted, so that

the crushing—gr;ndlng plant cost remalns at the initial
200,000 tpa capaclty.- _

MINE

The mine plant listed in the 1980 Report has been reduced
hy one_nir Trac Drill and_bne Cat 769'Truck in Year 2.

The total saving is 5190 000 whlch allcws all the necessary
plant for the pro:ect to undertake 1ts cwn open pit mlnlng of
'ore, wlthout resort to a contractor.-

The capltal cost of. the pro;ect is therefore calculated at
$6.88 million in 1980 dollars. Escalation at 12% compounded
over 2 years br;ngs‘this to-$8,63'million'in_1932 dellars."

It is consadered that this is an adequate prov1sion for
: capital, equivalent to $86 per ‘annual tonne for an open plt
: mine. where 1nfrastxucture xs to be kept to a min;mnm.
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8. ANNUAL CASH me

It is proposed to prepare only a preliﬁinary economic assess-
iment of the prospect. A more complete cash flow analysis

_‘would require a comprehenslve study of the resource data and
cost projections. e - "

The follow;ng computations are ngen on an average annual .
g cash flow: ' '

Annual production - e - '-100,000 tonnes

Annual surplus/tonne mllled = - ,$36.70 _ ‘Eigi

Annual surplus from operatlons - $3;670,000

Annual depreciation B : . $1,437,000 SRS
(life of mine - 6 years) S . o _ -

V.VAnnual proflt, before tax & royalty - -f $2,233,000 . R
‘Tax 46% + Royalty € 5% - 1,138,000  Sgenc §
Net Profit S = o sn09s,000 0 -

Add: Back deprecxatlon = 1,437,000 L& iz:ﬂ;';
Annual cash flow e T $2,532,000_.~7:‘b <7

. X . _. o _. - “ﬂ#ﬂ:gggg R o . .
‘Cash flow generated over life of mine — . $14,430,000

By P

This.gives_a surpius_6f cash-flqwfofjssgsfmilliéh_after_returp
of capital and would give a DCF rate of return of about 10-12%.

However this analysis is a Simplifisétish of the cash flow,
because high- expendituré would be'incurred in the first

two years on pre-stripping of waste to expose ore (of the
order of $6 8 m;llron for pre-stripping). Caa ' .
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coﬂcwsxous

“_cpnciusions-of.this-report are:f

The resource is limited, but of sufficient grade to

. warrant explorlng for additional ore._g_” e

b)

_c)

explored to provide additional 500,000 tonnes of

Af—100.00°'t93 ﬁili-operaticn;ithe reécurce should be

ccmparahle grade“(o.ﬁt Sn).

It is imperative that the recovery of - tin from ore
"be _established. bgﬁadequate testrqi.

: The reference of 85% has been taken fram the Renison

o
e)

£f)

'_idlsseminatlons .

- Indicative Feasrbllity Study. There:is one reference

to recovery in recent metallurgical reports made
available. This quoted 84% recovery at 54% Sn in
concentrate (Report by Selby) ' -

-'It is consldered that tin price of A$15 000 used

in this study, whlch is the current price, may be
hlgh for longer term prcjectlons. :

- Santos Ltd. needs to satxsfy itself as tc the basis

and method of computation of: tha resource potential

'quoted by Ross, for Lens A and Lens B.

A geo-statistlcal study cculd be undertaken, together _
with any bulk sampling which wxll give a true plcture
of progected grade in deflned minlng zones.  As Ross
guotes "the dom;nant mode of cassiterite 15 as erratic
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