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SUMMARY

On behalf of Stacpoocle Enterprises, Juka Mine HNanagement
Pty. 1Ltd. carried out a compilation and assessment of
available data on the Aberfoyle Tin MNine, in north-eastern
Tasmania, to determine its potential for open pit mining.

A potentially open-cuttable resource, comprising minor
cassiterite/wolframite bearing quartz veins, exists in the
intervening host rock between previous stopes.

Various options were considered for the 550m by 45m main
quartz vein swarm, including mining to depths of 70, 110 and
150 metres (2,4 and 5 levels respectively). The most likely
option, to 110m depth (4 level), contained a potential
resource of 5.3M tonnes with a waste to ore ratio of 2.6.

The major unknown at this stage, is the grade of the
resource, though evidence from underground records, drilling
and recent mapping of quartz vein densities supports a grade
of between 0.20% and 0.25% Combined Metal (CH).

Financial modelling of Bulk and Selective mining options,
combined with three process options, was carried out on the
4 level pit, at a grade of 0.22% Sn. Variations in head
grade, tin price and mining costs were tested, as was a 2
level pit. '

Nodelling suggests that at current metal prices and a grade
of 0.22% Sn, the project is likely to be marginal, but that
increases in either of these, or decreases in operating
costs could make it more attractive.

A staged programme to establish more reliable data on the
head grade, optimal metallurgical processing and production
costs has been proposed. Total cost of this has been
estimated at $310,000 up to detailed mine
feasibility/planning stage, providing staged results
continue to be successful.

Options for  Stacpoole Enterprises generally involve
introduction of another entity for further expenditure by
joint venture, corporatisation or outright sale, or limited
additional work leading to one of the above.

Chris Roberts,
Chief Geologist. Juka Mine Management Pty. Ltd.

Hartin Tey, June, 1989,
Senior Mining Engineer.
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1. INTRODUCTION

1.1. JUKA BRIEF

Juka Mine Management Pty. Ltd. was engaged by Stacpoole
Enterprises, in June 1989. The brief given was to review and
compile information available on the Aberfoyle mine with a view
to determining the feasibility of open pit mining and the
potential options available for the deposit. A two day visit was

made +to¢ inspect the site, wunderground workings and drill core,
and search and obtain records.

1.2. LOCATION

The Aberfoyle Mine is situated in north-eastern Tasmania, near
the +township of Rossarden (Figure 1). Sealed road access is
available from Launceston, via Avoca, with respective distances
of 102 km and 22 km from the mine.

The area has a history of mining and although untidy on some
tailings =ites, has an extensive flat area suitable for mining
and processing which should not pose environmental problems,.

Water, power, and road access provide an existing
l infrastructure.
1.3. TENEMENTS

Stacpoole Enterprises have three current tenements; as shown on
Figure 1.

Mining Lease No. 27M/77 - 33 ha.
Retention Licence. No. 8808 - 3.0 8q km
Exploration Licence Application - 6.5 sq km

Two leases are held by F.X.Scheppein within 27M/77 (8M/83) and
to the south of it.(52M/82)

1.4, HISTORY

The area contains two major tin and tungsten mines at Storey's
Creek and Aberfoyle. The veins of Storey's Creek were mined from
the 1890's and at Aberfoyle from 1931. A third major =zcne of
mineralisation was drilled at Lutwyche in the 1960's with some
subsequent development and mining. Recorded production from the
bberfoyle underground mine wuntil 1980, shortly before its
closure, was 2.1 million tonnes at 0.91% Sn, 0.28% WOs3.

All mines in the area closed in the early 1980's.
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2. GEOLOGY
2.1. REGIONAL e .

Aberfoyle is one of three intense quartz—cassiterﬁte—wolframife—
sulphide vein swarms known to occur in close proximity, within

\ _~Permian Mathinna Group, steeply dipping sediments. All three

areas - Aberfoyle, Storey's Creek and Lutwyche are regicnal-fault
controliled and are apparently related to aplitic cupola highs in
an underlying source, Devonian granite {(Figures i1 and 4).

2.2. POTENTIAL RESOURCES

It 12 not considered that the Aberfoyle Mine underground workings

conatitute a resource for underground mining. Known reserves
have been exhausted and there is little indication o¢f economic
additional resources. The condition of +the workings and

timbering, at 1least ocn the 4 level, have detericrated rapidly
since closure and would be prohibitive to rehabilitate for known
ore remnants.

There are a number of other potential rescurces in addition to

the Aberfcyle Open Pit zone, which are summarised below (3ee also
Table 1).

2.2.1.Coarse Jig Tailings (Figure 2)

This stockpile comprises float rejects from +the heavy media
clrcuit and jig talilings of Rossarden and Sterey's Creek mines.
Sampling analysis has estimated +the following recoverakle
reserves ¢f —-1imm material on a combined metal (CM) basis :-

Rossarden 489,000 £+ @ 0.136% CM
Storey's Creek B1,000 + @ 0.130% CH
Total 570,000 t @ 0.135% CH

Metallurgical studies indicate that approximately 51% of the
combined metal can be recovered from the indicated reserve of 770
tonnes. (Robinson & Worth, 1980).

This reserve is not considered economic to treat as it stands;
however, it c¢ould b»be an additional rescurce should a mine e
developed.

2.2.2.81ime Tailings (Figure 3)

The five slime dams are estimated to contain about 198,000 tonnes
{dry) grading 0.39% Sn and 0.35% WO3, Dbased on auger drill holes
by Aberfoyle Lid. and Wheal Lutwyche Ltd. Testing of the sliime
tailings show a 40% cverall recovery. (Stacpoole, 1985).

The economics on a stand-alone basis, ewven at +this level of
recovery, wWere apparently attractive at the 1985 prices of tin
($145/unit) and tungsten ($1i4/unit). The project could be a
valuable adjunct to an established operation.
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2.2.3.Lutwyche/Xookaburra Lines of Mineralisation

In 1980, Aberfoyle carried out a feasibility study of fully
developing the Lutwyche mineralisation, with the raise boring of
a 3.35m diameter vertical shaft. Although extensively drilled,
access for mining was only via a 650m long drive from the
Aberfoyle Mine on level 13. (Figure 2)

A total ore potential of 1,080,000 tonnes was estimated at the
time with an insitu grade of approximately 0.90% CM. Little
actual mining was carried out before the operations in the area
were closed down shortly after.

The economics at the time of the feasibility study, wusing a +tin
price of §$M31.4/kg and a Wolfram price of §US 140/mtu, were
estimated to give a DCFIROR of 15.9%.

Although grades near surface are reputedly too low to permit open
pitting of Lutwyche, it still remains a significant resource
which with further assessment and/or rises in metal ©prices, may
be wutilised by an operation in the area. Further reserves are
likely if the deposit can be developed.

2.2.4,.5torey's Creek Tailings

Although not within the current Stacpoole Enterprises +tenements,
this material does constitute an additional potentially economic
resource for an established operation in the area.

Work carried out in 1987 to test these tailings by pitting and
channel sampling demonstrated that grades were patchy, but up to
0.36% Sn and 0.51% W03 over 2.2 metres, and with depths varying
up to 3.1 metres and averaging 1.5 metres.

Tonnage estimates were not quoted but widths in the <creek bed
varied up to 60 metres.

2.2.5.Exploration Potential

Exploration potential does exist on a regional scale, using known
mineralisation controls, but 1s more immediately relevant 1in
proximity to the Aberfoyle main zone, +o the north and west, and
possibly the Storey's Creek Mine.
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RESOURCE SUMMARY COMPARISON
Tonnage Grade Recovery Value*
(1) % Sn % WOj % s/t st
Aberfoyle Open Pit
2 Level 2.6 0.20 0.02 60 16.47 43
4 Level 5.5 0.20 0.02 60 16.47 91
5 Level 7.5 0.20 0.02 60 16.47 124
Coarse Jig Tailings 0.6 0.07 0.07** 51 7.23 4
Slime Tailings 0.2 0.39 0.35 40 30.42 6
Lutwyche/Kookaburra Line 1.1 0.45 0.45 72 65.58 72
(Underground)
* Gross Insitu Value at Sn §M 26.00 (%A 13.00/kg) $A = $N2
W03 $US 5.5/kg ($A 7.24/kg) 4R = $US0.76

**  Assumed 50/50.
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2.3. ABERFOYLE MINE

2.3.1.Mineralisation

Mineralisation occurs mainly as cassiterite and wolframite within
a swarm of steeply dipping quartz veins, striking northerly.
Veins pinch and swell vertlically and horizontally. The larger,
(over 0.3 m wide) have been mined by underground means. Estimated
production in the top four levels i=s 300,000 tonnes.

The remaining resource is comprised of the minor veining in the
intervening host sediments. Many of these veins carry rich,
visible, coarse mineralisation and occur with a density in excess
of 3% within the zone defined by underground mapping on levels 1-
4, (Figures 3-14), by Summons, 1985, This zone averages
approximately 40m wide over a strike length in excess of 550m.

Historical information suggests a zoning of mineralisation
vertically and laterally from the underlying aplitiec granite
cupola, with combined metal (CHM) wvalues in quartz veins
increasing from 3% to 5-6% from 4 level and above and Sn : WO3
ratio averaging 10 : 1 above 4 level. (Summons, 1983}

2.3.2.Previous Testwork

- Deep drilling of a number of diamond drill holes, the 'S'
series, was carried out by Aberfoyle in 1948-49, The more
relevant of these are shown on Figures 2,3 and 4, Figure 2
illustrates the presence of high concentrations of quartz
veining intersected in these holes both within the main zone
and a parallel zone to the west, within the pit-waste.

- Shallower percussion drilling by Aberfoyle in 1980 (Palmer,
1980), +to test open pit potential over the main zone of
workings. Nine (9) holes were drilled, of which only +two
achieved +their planned +target, +the others intersecting
stopes or bad ground. Sample collection was also reportedly
poor (Palmer, 1980). In spite of this, an intercept of up
to 0.18% Sn over 1llm was recorded with a weighted average of
0.12% Sn for +the seven holes which intersected some
mineralisation. It has not been possible to locate
information on the positions or actual logs of these holes
from either Aberfoyle or the Tasmainlan Department of Mines.

- Holes marked Spartan, are shown by Summons to the north of
the workings though no records of these have been located.

- Underground Quartz Vein Mapping - by Summons In 1985.
Summons produced a series of detailed quartz vein % contour
plans at 1:480 scale from past underground mapping, previous
cover~-drilling 1logs and from check re—mapping +the twenty-
five percent of workings still accessible. This showed
substantial areas containing in excess of 3% mineralised
quartz veining.
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- Wheal Lutwyche drilled three (3) diamond cored holes ROC B85
1-3 in 1985 at the southern end of workings to +test the
level of quartz veining for potential open cutting
(Stacpocle, 1986). These holes confirmed the existence of
significant zones of in excess of 3% quartz veining (Figures
9 and 10) and have been incorporated into the contour plans
by Juka (Figures 5 to 8). Intervals and percentages are
tabulated in Appendix 1.

2.3.3.0uartz/Grade Relationship

Summons (1983) analysed historical production data to determine a
relationship between ore grades (0G), quartz vein volumes (QV)
and quartz vein grades (QG), whereby :

[)(f @ - Q\] c.-,.—‘:wcr,c,u; ac o/a
= QV x QG

The mine wutilised this relationship for grade control with a
Visual Grade Estimation Ready Reckoner (Fiqure 1, Appendix 2).

One of the difficulties of grade analysls was the "nugget nature"”
of the coarse cassiterite and wolfram mineralisation, hence the
use of averaging visual estimation techniques.

Summons' calculations indicated that major veins (2 25cm) had
constituted 6% by volume of the dyke swarm zone mined, and that
minor veins could be expected to form between 3% and 9% of the
same zone with an apparent average also of 6%.

Summons' later underground mapping and guartz vein percentage
data compilation supported this work with a consistent zone of
greater than 3% quartz volume enclosing the workings.

The historical data on ore grades suggested that the +top four

levels had a combined meodal quartz grade (representing
approximately 85% of the major veins) between 5% and 7% CH and
that this was not an artefact of "high-grading". The average

Sn:WO3 ratio for the major periocd of mining of these levels, up
to 1945, was 10:1 (Figure 2, Appendix 2).

Combining <+the cutoff value of 3% Quartz Volume with 5% Quartz
Grade gives an Ore Grade of 0.15% CM.

I1f +the average Quartz Volume was 5% or greater as suggested by
drill hole ROC 85 — 1 (Figure 10) and the contoured level ©ptlans,
then an Ore Grade in excess of 0.25% CM may be present or be
obtained by more selective mining.

Alternatively, 1if the 3% QV cutoff was accepted as the average
for velns in excess of 6mm thick as suggested by drillling and
mapping (Palmer, 1980) but was combined with the estimated grade
of in excess of 8% CH for fine veining in the upper levels, an
Ore Grade of 0.24% applies. '
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The only empirical data available concerning bulk mining of the
minor velining refers to :— ‘

(a) " a parcel of ore (?) taken from 4 level in 1980, and
consisting only of stringer veins, has an in situ grade
of 0.36% CM:" (Summons, 1983). '

(b} Milling by Aberfoyle of mullock from development at
Brandon's shaft was reportedly upgraded to 1.08% CM by
gimple screening at -50mm- (Figure 3, Appendix 2).

{c) Summon's (1983) reported that "screening of ore (7)
from the 4 1level drive between Brandon and Spiers
Shafts, resulted in the rejection of 70% of the

material as waste (oversize) 1i.e. the ore was
preconcentrated by a factor of 100/30, approximately
= 3. . This apparently ties the above two reports

together s8¢ that a headgrade of 0.36% Sn by 3 times
concentration, gives a product grade of 1.08% 5Sn with
100% recovery.

2.3.4.Testing Required

The prime consideration is the establishment of recoverable
grades for the open pittable resocurce in the Aberfoyle Mine.

Financial modelling suggests that the deposit could be attractive
at a grade of 0.25% CM or at a 20% higher tin price. For both of
these reasons it is justifiable to establish the insitu grades
and to firm up production costs and recoveries.

The existence of extensive underground development makes this
depcsit differ from normal exploration projects, which would be
based on drill testing, without the luxury of mined bulk samples.

Although some degree of drilling is required in this instance, it
may be possible to use drilling for ore delimiting, rather than
as the primary assessment tool.

Other resources, though potentially economic, could best be
corporately utilised on the back of an open pit operation.



NOOSt

NOOOQS

NOOPS

NOOSS
N0O0z29

NOTE: Old mine grid is in feet

el
]D Existing workings

—_—

Scale 1:2 000

0 50 100
— ]
metres
5cm
e »|

JUKA MINE MANAGEMENT PTY LTD
Rossarden NE Tasmania

ABERFOYLE TIN-TUNGSTEN MINE

1 LEVEL
Quartz Vein Measured
Percentage Contours

June 1989Author: C.Roberts, 1989

ST0GSS

ANQ

g ainB4



410

> 3 2 ® 4
& 15
r\ 1200E
S
\Q
1400E
\___-
~Sesoe]
1B00E
NOTE: Old mine grid is in feet
e
Scale 1:2 000 JUKA MINE MANAGEMENT PTY LTD |ot
e
JL(5, I — 0 50 100 Rossarden NE Tasmania :;
I—— ] e
A metres ABERFOYLE TIN-TUNGSTEN MINE |
w
2 LEVEL
Measured Quartz Vein -
e 5 om Percentage Contours 2
o
Author: C.Roberts, June 1989 |



Noo3|

NOOSY
(=
F—&

»

#
NOOOS
NOO¥S

N0O8S

Seail
\ P 1200E

W= .
( -Qc ~__________.—-—'—'_—-_-—‘“'—-—.2 e
ey, -
ST~ L f\/\,
5 — 3!§§!§§§!?‘““*~:— 3 I e B
S s T
\ ‘C@:“-:_“-———"'E'_‘ --._____,_‘____‘_ 5
4 Il YR e —
. — S — | S
\ ) A, spiERs SHAFT(Y S0 —i:__”‘"'-____:‘-""‘-‘:fbﬁ Foult_ o
Aberfoy's - B OB
n -——‘K ‘ —
e e =
1800E
NOTE: Old mine grid is in feet L
ot
oy
Dosts 1:% 000 JUKA MINE MANAGEMENT PTY LTD L
e y 2 = ﬁtoo Rossarden NE Tasmania g
xisting workings -
;]_D. metres ABERFOYLE TIN-TUNGSTEN MINE
3 LEVEL
5cm Measured Quartz Vein m
j —>|
Percentage Contours =
]
Author: C.Roberts, June 1989 |~y

Al



N 009%
NOOOS

NOOBS

NOTE: Old mine grid is in feet Scale 1:2 000

I— ]

'JD Existing workings
e )

JUKA MINE MANAGEMENT PTY LTD
Rossarden NE Tasmania

700

. qa U

ABERFOYLE TIN-TUNGSTEN MINE

4 LEVEL
Measured Quartz Vein
Percentage Contours

gemBiy 1

Author: C.Roberts, June 1989




M B BN I B B B B TN an B B AN BN B B R B B B B

]

™)

fams

it

CE
o
<
O

3. RESOURCE

For the purposes of this assessment, Juka utilised and compiled
existing geoclogical data, assuming this to be correct.

3.1. CONSTRAINTS, ASSUMPTIONS AND POTENTIAL

3.1.1.Tonnages

A simple pit was designed to take in the previously contoured
zone of 3% or greater quartz volume, as defined on the plans of
levels 1-4, to allow waste to ore calculations.

A set of cross sections, drawn up to tie <the 1level plans
together, was measured for waste and ore areas which were
calculated to volumes by using half the distance between adjacent
sections and a commen 5.6, of 2.6. End sections were allocated
70% of their volume to azllow for end of pit slopes.

Overall pit angle used was 550,

The pit was designed to remove 100% of ore in the main zone as
defined - no attempt at optimisation being made.

Tonnages were calculated for pits to 4 level and 5 level and
a comparitive estimate was made for a 2 level pit (Figure 11).
Level 5 ore zone was derived by extrapolation down dip from the
higher four levels.

The possibility of mining to a 2% quartz volume is illustrated on
Figure 10.

4 and 5 Level Pits

Table 2 gives the tonnages obtained for pits to levels 4 and 5
which are summarised as follows :-

TABLE 2
Pit Base Level 4 Level 5
Strike Length (metres) 555 555
Ore (M tonnes) 5.5 7.5
Waste (M tonnes) 14.6 24 .3
Waste/Ore Ratio 2.64 3.25

0o
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2 Level Pits

Section 5200N (Figure 11) was measured for a pit to 2 level for
the full ore zone and for a possibly higher—-grade half-the-width
ore zone.

o

TABLE 3
2 lLevel Pit Full Ore Zone l1/2 Ore Zcne
Ore % of 4 Level Pit Tonnage (%) 52.6 26.3
Waste % of 4 Level Pit Tonnage(%) 34.2 29.0
Ore for Full Pit (M tonnes) 2.6 1.32
Waste for Full Pit (M tonnes) 3.6 3.10
Waste/Ore Ratio 1.38 2,35

A comparitive analysis of the above Full Ore Pit estimate was
modelled in section 6.2.

3.1.2.6rades

As discussed under Quartz/Grade Relationship, there is at present
only indirect evidence as to the grade of the above tonnages. The
evidence available does, however, support the possibility of a
quartz volume of 5%, with a quartz grade of 5% CM, vyielding a
0.25% CHM bulk grade.

Economic modelling has been run at a grade of 0.22% with two
checks at 0.25% and 0.20% CM. No allowance for a lesser price of
Wolfram has been made in the CM value, but at a 10:1 ratio and
$55/unit wvalue this amounts to0 a decrease in value o¢f 5%
currently.

Potential exists for improved tonnage and grades in the following
areas :-

- unmined pillars - estimated at between 10% and 25% by
previous writers.

- unmined major (+25cm) veins.

- Stope fill which reputedly ran between 1% and 3% Sn for the
=50mm fraction +ested by Aberfoyle in four areas. (P.
McGushin pers. comm).The recovery for +this fraction s
unknown though.

- Drilled parallel zones of guartz veining in the hanging wall
pit waste zones, to the west of the main mineralisation.
(Figure 2). '

- Unknown potential to the north of the workings, toward the
Lutwyche/Kookaburra Lines of mineralisation.
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Brcscrve caLcuTions-ABERFOMLE WINE, ROSSARDEN - Towweces 23vere
ECTIONNO, 4650 4950 5200 5600 5900 6200 TOTALS
STRIKE LENGTH (W) % & 9% 15 % s 555
B o
fE ________ 751,140 1,208,870 1,434,350 1,273,565 725,400 381,186 5,534,491
VERBURDEN (KATHD 1,576,780 1,657,860 2,152,605 2,059,765 1,807,970 1,274,564 10,305,364
i@é&numn TOTAL 2,226,042 2,680,730 3,175,185 2,667,210 2,280,330 1,597,050 14,626,547
ASTE ORE RATIO 2.9 2,22 2.12 2.09 3.14 4.19 2.64
B e prr
iEE ________ 991,926 1,637,610 1,993,290 1,729,455 987,480 525,798 7,465,559
OVERBURDEN (HATW) 2,407,516 5,080,740 3,795,155 3,774,225 3,268,580 2,326,017 18,675,033
VERBURDEN TOTAL 3,549,566 4,373,590 5,119,075 4,605,510 3,892,530 2,746,107 24,286,418
i’ASTE ORE RATIO 3,58 2,67 2,57 266  3.94 5.2 3.25
ARAMETERS

¥ PIT SLOPE OVERALL - 55 DEGREES
* S.6. - 2.6 FOR ALL MATERIAL,
#+ 50T FACTOR USED AT PIT ENDS TO ALLOW FOR SLOPE AND CURVATURE.

#%4¢ 300,000 TONNES DEDUCTED FOR PREVIOUS MINING IN LEVEL 4 PIT ORE CATEGORY.
#xeue 400,000 TONNES DEDUCTED FOR PREVIOUS MINING IN LEVEL 5 PIT ORE CATEGORY.
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4. MINING

4.1. METHODS

Standard open—-plt +techniques refined in the gold mining
resurgence Iin recent years would be wused, carried out by
contractors under company supervision.

The large tonnages under consideration - 3.6 Mt per year - lend
themselves to large scale mining, utilising hydraulic excavators,
FED's and 50 tonne cff-highway trucks.

Waste removal would require paddock blasting.

Ore extraction would be by 2m-3m bench heights with fracture
blasting and parallel or perpendicular—-to—-strike face
ocrientations, depending on the degree of grade control possible.

Grades would be optimised in-pit, with prior grade control
drilling and face mapping, to achieve a 10-15% upgrade.

Haulage routes for ore and waste are short.

4,2, COSTS

Comparitive indicative mining operating costs for similar scale
operations, including blasting, are :-

TABLE 5
Metana, WA Roche, Tas BHP Gold
(WA) (Tas) (E & WR)

Oxidised, soft material
(5.G.2) (&§/%t) 1.00 2.00 1.50
Fresh basalts
(§.G.2.6) (8/t) 2.00 2.50
Wet material (3/t) 2.50
Grade Control
($/t ore) 1-4.00 1.00
Crushing ROM - 50mm 1.20
Crushing ROM - 1Zmm 2.00

A figure of $1.50/t for bulk mining and $2.00/t for crushing was
used in modelling, with a check of the most likely process route
(option 2) at $2.00/t for mining.

Project supervision and management costs for mining amount +to
$§540,000 p.a. ($0.54/t ore) as detailed in the Manpower section.
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5. TREATMENT
5.1. PROCESSING

Economic mining of +the Aberfoyle open cut will, +to a large
extent, depend on the ability to reject waste material .from the
tin bearing quartz veins as early as possible after blasting.This
can be in its simplest form screening or size sorting. Additional
waste can also be rejected after crushing/grinding wusing heavy
media methods or the more sophisticated optical ore-sorters. The
ultimate aim is to prepare significantly up-graded material +to
the final concentrator.

Two mining options have been compared; Bulk and Selective (with a
25% tonnage reduction and +10% grade increase) as shown in
Figures 15 and 16).

These have been combined with three processing options:

(a) Screen upgrade and direct process (Options 1 & 4),

(b} screen upgrade, heavy media wupgrade and final process
(Options 2 & 5), and

(c) direct heavy media upgrade followed by processing (Optiomns 3
& 6). Figures 15 and 16 give a diagrammatic representation
of this.

Although not the highest in overall recovery, the second option
(2), is probably the most feasible in terms of metallurgy and
tonnage processing costs.

The schematic processing £flowsheet (Figure 17) incorporates
results of previous test-work undertaken by Aberfoyle Mining to
reduce losses in the jig tailings and tabling circuits. Magnetic
methods would be utilised to separate the wolfram from tin, and
undesirable sulphides would be floated-off from flotation
circuits. Metallurgical recovery of wup to 85% in +the final
concentrator can be achieved.

Based on past records it i1s envisaged that final concentrates
will assay 75% Sn with no punitive impurities.

5.2. PRECONRCENTRATION

Methods
(i) Screening Upgrade

Previous reports state that considerable upgrading is effected by
crushing and screening due to the brittle nature of the

cassiterite and wolframite and the sharp mineralised gquartz wvein

contacts with host rocks.

As discussed under Quartz/Grade Relationship, there is evidence
that a three times upgrade from 0.36% to 1.1% CHM was produced by
screening at -50mm. Although 1,895 tonnes were produced it is
not known how many tonnes were treated and hence the recovery.
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Lindsay (1978), gquoted that the heavy media preparation screening
at —1.5mm, collected 20% of the ROM ore containing 50% of the tin
and wolfram.

It is felt +that this may provide a simple, cheap and effective
first-pass upgrade for a large scale mining operation,
particularly if crushed to yield 40% passing 20mm.

(ii) Optical Ore Sorters (M16)
Test work in 1978 indicated the following results on -50  +

18mm ore :—

Reject % 72.5 - 90.7% of feed
Quartz % in Reject 6.0 at 0.002 % Sn

+22mm —40mm .= 50tph ™~ 90,000 tpa
Quartz Recovery 94.0% at 0.28% Sn

in Accept fraction

Budgeted Capital Cost $856,000 in 1978 / $1,848,000 in 1989
(@ 8% p.a. inflation)

Operating Cost $0.75/t 1978/ $1.75 in 1989 ( @ 8% p.a.

inflation)
This option has not been pursued further at +this stage,
because ROM ore from open pitting may produce finer gquartz
veining, with poorer recoveries +than gquoted above, for
underground ROM ore. Capital costs may be obviated however
by use of mothballed machines at Poseidon's Mt. Carbine Mine
in Queensland,

(iii)Heavy Media Cyclone
Previous work by Aberfoyle Mining indicated the following
salient results :-

Feed = 50 t.p.h. (-12mm +0.8mm)
Recovery = 80%
Reject Vol = 72% (by WT)

The HMC is an improvement over the heavy media bath system, due
to its ability +o upgrade finer fractions and consequently
upgrade feed to the final concentrator. Unit operating cost 1is
also marginally lower.

Capital cost of HMC plant and ancillaries is A$200,000 each.

The Heavy Media method gives high preconcentration and recoveries
at an early stage, provided that it can cope with the low head
grades and high tonnages.

(iv) Tri-Flo Separator
This is the logical improvement of the heavy media cyclone.
The additional feature is that two stages of separation are
carried out in one vessel, generating two sink products and
one float product.
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The Tri-Flo Separator improves recovery of the finer =sizes
down to 1.5mm, increases the overall reject rate and is cost
effective. It 1is simple to operate and the start-up time
required is about 1/3rd of the old heavy medium drum type.
Tri-Flo systems have, since 1983, been installed at Geevor
Tin Mines in Cornwall, England and average improvements in
performance achieved during +the first six months of
operation were as follows —:

From To Change%
Capacity t/h 38 50 +32
Coarse Reject t/h 10.5 21 +100
before milling
Grade of reject %Sn 0.1 0.05 -50
Cost of medium 5/t 0.09 0.07 -22
Overall power k¥h/t 40.1 34.9 -13

Prices of Tri-Flo's can be obtained from the manufacturers,
Inpromin Ltd, of Southampton, England.

5.3. RECOVERIES

Recoveries by the various processes and at differing head grades
have been estimated from past records. These are shown
diagramatically in Figures 16 and 17.

The fact that extensive processing of ore from the deposit was
carried out in the past with established recovery levels, is a
strong factor in the proposed project's favour.

The major unknown at this stage is the initial upgrade from a
large tonnage, lower than previous head grade of around 0.2% CH,
to a smaller tonnage for final concentration. This area requires
improved data to decide on the most economic method.

Previous concentrator recoveries for differing head grades are
illustrated in Figure 4, Appendix 2.

5.4, SMELTING OF TIN ORES

Malaysia Smelting Corporation (MSC) at Penang, Malaysia has
indicated its ability to smelt all the tin-ore from +the mine.
Smelting charges, deductions, etc are as per the attached fax
{Appendix 3).

MSC has also offered to make advance payments equivalent to B80%
of estimated nett value seven (7) days after receipt of tin-ores
ex-Works. Balance would be paid promptly upon finalisation of
weights and assays.

Freight (inland and sea), insurance and port handling charges are
estimated to cost §5,000 per 20 tonne container (or §0.25/kg
ore).
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5.5. CAPITAL COSTS

5.5.1.85ummary of Treatment/Milling Equipment

1. Primary Crusher (125-150tph)

2. Cone Crusher (60-80tph) $1,500,000
3. Vibrating Screens/Grizzley

4. Heavy Media Separators (50tph) 200, 000
5. Storage Bins 100, 000
6. Final Concentrator Equipment (400tpd) 1,000,000
7. Plant Structure 300,000

Figures above include a 20% Establishment and Commissioning cost
and 10% Contingency cost.

These figures have been varied where appropriate, +to reflect
different tonnage rates in the options considered (refer to
Figures 15 and 16).

5.5.2.Capital Cost of Treatment / Milling Eguipment

TABLE 6

For Final Concentrator To Process 400 TPD (140,000 TPA)

Equipment Unit Cost § Total Cost §

1. Primary Jigs 16,000 32,000
2. Secondary Jigs 16,000 16,000
3. Tertiary Jigs 8,500 17,000
4, Vibrating Screens 5,000 10,000
5. Shaking Tables 9,000 90,000
6. Flotation Table 11,000 22,000
7. Ball Mill 100,000
8. Magnetic Separators 45,000 a0, 000
9. Rotary Dryers 25,000 50,000
10.Hydrosizer 4,500 13,500
11.Hydrocyclones 1,000 12,000
12.Rubberlined Pumps(l 1/2-3") 75,000
13.Willoughby Classifiers 800 8,000
14 .Sumps and Valves _ 1,000 12,000
15.Flotation Cells &

Conditioner 12,000 36,000
16.5pirals (Twin Start) 5,000 50, 000*
17.Piping 30,000*
18.Convevyors 4,000 16,000
19.Dewatering Cover 11,000 22,000

711,500

Contingency 5% 35,575

TOTAL 747,075

Say $750,000
* Estimates

Quoted Malaysian costs (Refer Appendix 4 )
$M costs left as §A costs to cover transport, import duties etc.
($A = 285M)
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5.6. CPERATING COSTS

Estimated operating costs are shown diagramatically in Figure
15 and vary slightly to reflect varied tonnage throughputs.
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6. MANPOWER AND MANAGEMENT

The project is viewed as most satisfactorily operated by a small
management group on site, conducting processing and supervising
contract mining, to minimize capital costs.

Management structure is illustrated and costs.are detailed on the
following pages.

Administration and mining costs are modelled as discrete costs,
whilst processing and maintenance have been included within the
per tonne figures.

It 1is assumed +that no additional 1local housing, beyond the
existing Manager's house and possibly several local houses in
Rossarden, would be required. All other personnel would be
transported from Launceston and closer towns.
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TABLE 7
MANAGER
Secretary
| !
Mill Supt(1l) Maint.Foreman Mining Engineer
Elec Fitter/ '
HWelder
I L
FOﬂeman(l) Assaﬁer(l) Geologist Surveyor
l |

Shift(4) Lab(l) Grade Control Surveyor

Bosses Assist.

ops(12) Draftsman

FEL operat.(1)

Acco%ntant
T =
Book-keeper Storeman
Paymaster
Milling : assumes 3 shift continuous roster, i.e. 4 shifts.
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Administration

Site Manager
Secretary
Accountant
Book-keeper
Storeman
Purchasing/Pay
Officer
Change House

+40%

Materials

Milling

Mill
Superintendent
Foreman

Shift Bosses
Operators

FEL Operator

+ 40%
Materials

3

100,000
25,000
50,000
35,000
30,000

35,000
25,000

300, 000

120,000

420,000

300,000

720,000

$§0.72/T

60,000
40,000
120,000
240,000
20, 000

480, 000
125,000

200,000

805,000

$0.64/T

- 20 -

TABLE

8

SALARIES

Ore

Mining - Owner

Mining Engineer

Geologist
Surveyor
Grade Control/
2 Assistants
Draftsman

+40%

Materials

Maintenance

Maint. Foreman
Fitters

+ 40%

Materials

Ore

o

o
P
piria

&t
e

3

60,000
50,000
35,000

60,000
35,000

240,000

100,000

340,000

200, 000

540,000

50.54/T

40,000
60,000

100,000
40,000

100,000

240, 000

$0.24/T

Milling and Maintenance have been included in the overall
approximate $8.40/t ore cost of crushing and processing.

Ore

Ore

1.2
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7. ECONOMICS
7.1. TIN MARKET
Overview

Three years after the tin crisis of October 1985, +the tin market
finally began +to show signs of recovery from +the chronic
oversupply and weak prices. The market's recovery was attributed
to the painstaking efforts of the Association of Tin Producing
Countries (ATPC) which advocated the orderly disposal of the
resultant overhang stocks under its Supply Rationalization Scheme
(SRS).

As at end March 1989, it was estimated that between 6,000 -
10,000 tonnes of surplus metal remained (above normal level).
With +the current rate of depletion it is unlikely that the SRS
will be in operation beyond February, 1990.

Prices on the Kuala Lumpur Tin Market (KLTM) reflected the stock
position and recorded dramatic rises during the first four months
of 1989. From the A$10.00/kg level in January, it was traded to
previous International Tin Council's supported price of
A$14.60/kg during April. In May, the price was traded between the
range of A$§13-AS514/kg. '

Consumption

The overall consumption pattern during 1988 has followed a
similar trend +to +that of +the previous year. Western world
consumption of about 160,000 mta is projected to rise by about 1%
p.a. over the next three years. Consumption will mainly be within
the major useage areas of tin plating, tin chemicals and sclders.

Production

In 1987, western world production totalled 135,000 mt and was
expected +to increase to attain 145,000 mt in 1988. The higher
production is accounted for mainly by Brazil's increased output,
which elevated it to the world’'s top position.

Production in 1989 is expected to be in the region of 152,000 mt
with Malaysia, Thailand and Indonesia maintaining their aggregate
production. The bulk of the increased production will again be
attributed +to Brazil. Future production will wundoubtedly be
dependent upon Brazil's tin industry.

Outlook

The availability of ready metal to the market 1is expected to
remain +tight during 1989/90 as ITC-creditors' stocks held by
major banks/traders are pursued through legal courses. Much will
also depend on Brazil's policy and its intention or otherwise +to
be a member of the ATPC.



<)

- 22 -
| 555044

»
4

ok

In the medium term prices on the KLTH will be less volatile and
should =stabilise in +the RA$13.00 - A$13.50/kg range. It is
unlikely to fall below A$12.50/kg, albeit by currency factors.
The reopening of futures contract on the London Metal exchange in
June, 1989, will give an added fillip to the tin industry.

7.2. PROJECT CASH FLOWS

A model was set up for mining a five (5) million tonne resource
at a grade of 0.22% CM with a waste to ore ratio of 2.6.

This was run at a rate of one million tonnes of ore per year for
five years.

Two mining options of Bulk and Selective Mining were considered.

Each of +these was considered in +three alternative processing
lines (Figures 15 and 16) :-—

(1) initial simple screen upgrading followed directly by
concentration (Options 1 & 4),

(2) screen upgrading, heavy media concentration and final
concentration (Options 2 & 5),

{3) heavy medié concentration and final preocessing (Options 3 &
6).

In addition, +trials were run on the chosen most likely route,
Options 2, for varying parameters as tabulated over +the page
(Table 9).

A final variation was a 2 Level pit, which was also run on option
2 and at a 0.25% tin price. Total tonnage was 2.6M with a WOR of
1.4,

Some account was made for differing processing rates in capital
and operating costs (refer to Figure 15). Also service charges
for electricity were varied and Owner Costs for Selective Mining
were raised by $1.00/tonne of ore utilised, +to reflect +the
increased cost of grade control drilling and analysis. (Bulk
Mining was assumed to be grade contrelled on the basis of prior
ore~definition drilling and visually).

Since processing tonnages varied widely, the owner costs of
supervision and management In the area o¢f concentration and
maintenance were incorporated within the per tonne treated costs.
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Detailed cost studies follow and are summarised below :-
TABLE 9

Option Frocess Recovery Total Cash Margin

(%) ($1)
Option 1 Bulk Hine/Screen/Concentrate - 4.4
Option 2 Bulk Mine/Screen/H.M./Concentrate 10.0
Option 3 Bulk Mine/H.M. /Concentrate 10.3
Option 4 Selective/Screen/Concentrate - 11.9
Option 5 Selective/Screen/H.N. /Concentrate 0.6
Option 6 Selective/H.M. /Concentrate 1.7
Option 2 @ 0.25% Sn Head Grade 19.1
Option 2 @ +20% Tin Price 23.6
Option 2 @ -20% Tin Price (M§ 21.00/kg) - 4.2
Option 2 @ M$ 24.00 Tin Price 4.6
Option 2 @ Higher Mining Cost ($2.00/%) - 4,2
Option 2 @ 0.2% 5n Head Grade
Option 2 Combined Best Options (0.25%Sn, +20% Tin Price) 33.9
Option 2 For Level 2 Pit - 1.3
Option 2 For Level 2 Pit @ 0.25% Sn 3.4
On the available figures the deposit would bhe profitable, though not

highly,

on a 0.22% tin head grade at current prices.

more attractive if costs were reduced and/or grades
improved insitu or in processing, by further work.

However it could be
ware marginally
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8. OPTIORS

8.1. JOINT VENTURE

For Stacpoole Enterprises to seek an incoming partner to fund the
next stage of testing to establish whether viable grades exist
and acceptable metallurgical recoveries are achievable.

There 1is sufficient information to provide a tantalising target
at this stage but the deposit does not look robust enough at the
current tin prices to attract a "sellers market"” or to exact a
high funding-through-to-production penalty from incoming parties.

8.2. PUBLIC COMPANY

Integration of the deposit into a Public Company, particularly a
Tasmanian one such as .Beagold, provides an alternative means of
funding further testing and could provide the Public Company with
a future, fundable cash-flow producer.

B.3. SALE/TENDER

This may free Stacpoole Enterprises from further financial
involvement in the project but loses any future upside which may
be realised from it.

The major detraction is that tin prices are still felt to be a
bit +thin and erratic and it will take a company which feels it
has prescience or an increase in tin prices to make buyers fight
for the right to buy.

8.4. FURTHER WORK

Knowledge of the deposit at this stage is tantalising. The value
of the deposit could be significantly upgraded by the collection
of at least the first stages of information on insitu grades and
metallurgical recoveries, as recommended under Further Work.

However +this does also run the danger of removing the upside of

the project if it is regarded as a future sale, or of downgrading
it.
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ROSSARDEN ERIMARY TIN DEPGSIT OPEN CUT ASSESSMENT - OPTION 1 - Bulk Mine/Screen/Concentrate.
PARAMETERS
Commercial /Technical Recovery% Values Financial Values
Tin Price (M$/Kg} $26.00 Mining - Contractor $§/t 1.50
Exchange rate(asl) $2.00 - Owner '000%/a 540
Tin price(A$/Kg) $13.00 Crush/Screen #1 s/t 1.40
Conc. price @75% Sn(A$/Kg) $8.74 Crush/Screen #2 s/t 0.60
Mining - waste (000t/a) 2600 Pre-concentration §/t 1.40
- ore{000t/a) 10C0 Processing §/t 4.50
- total (00O0t/a) 3600 Mine admin. '000$/a 720
Head grade(% Sn} .22 NMine services '000$/a 813
Reject tonnes(000/a) 60.00% 600 Trans/Ship/Ins $/Kg 0.25
Precon. head(%Sn)
Precon. tonnes(000/a)
Process head grade{% Sn) 70.00% 0.35
Process tonnes (000/a) 40. 00% 400
Year 1 2 3 4 5 TOTAL
Production
Vel waste '000 t 2600 2600 2600 2600 2600 13000
Vol ore '000 t 10G0 1000 1000 1000 1000 5000
Vol processed '000 t 400 400 400 400 400 2000
Accept grade % Sn 0,38 D.38 0.38 0.38 0,38 D.38
Netallurgical recovery % 65.00% 65.00% 65.00% 65.00% 65.00% 65.00%
Tin metal produced tonnes 1001 1001 1001 1001 1001 5005
Tin conc @ 75%Sn tonnes 1335 1335 1335 1335 1335 6673
Revenue
Conc. price §/Kg 8.74 8.74 8.74 68.74 8.74 8.74
N.5.R. §/Kg 8.49 8,49 8.49 8.49 8.49 8.49
Gross revenue '000 § T 11333 11333 11333 11333 11333 56667
Value/t ore §/t 11 11 11 11 11 19
Operating Costs '000 §
Site
Hining - Contractor 54060 5400 5400 5400 5400 27000
- Owner 540 540 540 540 540 2700
Milling - Crushing 1640 14G0 1400 1400 1400 7240
-Pre-ccn Q s} 0 0 0 4]
-Processing 1830 1800 1860 1800 1800 9000
Administration 720 720 720 720 720 3600
Services 813 813 813 813 813 4065
Reyalty 4 o 6 13 13 32
Total site cost 10913 10673 10679 10686 10686 53637
Crushed ore §$/t 10.91 10,67 10.68 10.69 10.69 10.73
Offsite - et
Corporate - Marketing 80 80 8o 80 80 400
- Hanagement 120 120 120 120 120 &00
Total offsite costs 200 200 200 200 200 1006
TOTAL OFPERATING COST 11113 10873 10879 10586 108856 54637
Operating Margin '0003 220 460 454 447 447 2029
8/t 0.22 0.46 0.45 0.45 0.45 0.41
CAPITAL '000% B i
4750 500 150 0 g 5400
Infrastructure 500 250 100 0 G 650
Ongoing 0 G o 100 100 200
Total capital T s35g 750 250 106 100 €450
TCTAL CASH COSTS BIT 16363 11623 11129 10986 10986 61087
TOTAL CASH MARGIN -5030 -290 204 347 347 ~44321
Interest Rate % 20.00% 20.00% 20.00% 20.00% 20.00%
NPV nillion § ~3.97 -1.51 -1.52 ~2,03 ~2.78
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ROSSARDEN FRIMARY TIN DEPOSIT OPEN CUT ASSESSMENT ~ OPTION 2 - Bulk nineIScreen/Hn/COnc.ﬁ

PARAMETERS
Commercial /Technical Recovery% Values Financial Values
Tin Price (H$/Kg) 526.00 Hining - Contractor §/t 1.50
Exchange rate(A$l) $2.00 = Owner '000§/a 540
Tin price(AS/Kg) 513.00 Crush/Screen #1 5/t 1.40
Conc. price @75% Sn(R$/Kg)} 58,74 Crush/Screen %2  §/t 0.60
Mining - waste (000t/a) 2600 Pre-concentration $/t 1.40
- ore(000t/a) 1000 Processing $/1 5.00
- total (GOOt/a) 3600 Hine admin. '000%/a 720
Head grade(% Sn) 0.22 Mine services '000%/a B13
Reject tonnes(060/a) 60.00% 600 Trans/Ship/Ins $/Kg 0.25
Precon. head{%Sn) 70.00% 0,38
Precon. tonnes(000/a} 40.00% 400
Process head grade(% Sn) 90.0G0% 1.16
Process tonnes (000/a) 30.00% 120
Year 1 2 3 4 5 TOTAL
Production ST
Vol waste '000 t 2600 2600 2600 2600 2600 13000
Vol ore '000 t 1000 1000 1000 1000 1400 5000
Vol processed '000 t 120 120 120 120 120 600
Accept grade % Sn 1.16 1.16 1.16 1,16 1.16 1.16
Hetallurgical recovery % 85.00% B85.00% B85.00% 85.00% 85.00% 85.00%
Tin metal produced tonnes 1178 1178 1178 1178 1178 5891
Tin conc @ 75%Sn tonnes 1571 1571 1571 1571 1571 7854
Eevenue
Conc. price $/Kg 8.74 8.74 8.74 8.74 B.74 8.74
N.5.R. $/Kg 8.49 8.49 8.49 8.49 8.49 B.49
Gross revenue ‘000 § T 13338 13338 13338 13338 13338 66692
Value/t ore $/t 13 13 13 13 13 19

Cperating Costs '000 §

Site

Hining - Contractor 5400 5400 5400 5400 5400 27000
= Ouner 540 540 540 540 540 2700
Milling - Crushing 1640 1400 1400 1400 1400 7240
-Pre-ccn 560 560 560 560 560 2800
-Processing &00 600 600 600 500 3000
Administration 730 720 720 720 720 3600
Services 813 613 813 813 813 4065
Royalty 0 112 135 143 143 534
Total site cost 10273 10145 10169 10176 10176 50839
Crushed ore §/t 10.27 10.15 10.17 10.18 10.18 10.19
Offsite o o
Corporate - NMarketing 80 80 80 80 80 400
- Management 120 120 120 120 120 600

Total offsite costs 200 200 200 200 200 1000
TOTAL CPERATIRG COST 10473 19345 10369 10376 10376 51939
Operating Margin '000§ 2865 2993 2969 2962 2962 14753
§/t 3 3 3 3 3 3

Plant & Equipment 3050 500 150 0 0 3700
Infrastructure 500 250 100 o] a] 850
Ongoing 0 0 0 100 100 200
Total capital 3550 750 250 100 100 4750 ‘
TOTRL CASH COSTS BIT T 14023 11095 10619 10476 10476 56689
TOTAL CASH MARGIN -685 2243 2719 2862 2862 10003
Interest Rate % 20.00%  20.00% 20.00% 20.00%  20.00%

NPV Million & 5.09 10.81 10.73 10.16 G.33
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PARAMETERS
Commercial /Technical Recovery% Values Financial Values
Tin Price (M$/Kqg) $26.00 Mining - Contractor §/t 1.50
Exchange rate(A$l) §2.00 - Ouner 'G00$/a 540
Tin price(A%/Kg} $13.00 Crushing §/t 2.00
Conc. price @75% Sn(A$/Kg) 38.74 Pre—-concentration §/t 1.40
Mining - waste (000t/a} 2600 Processing §/t 4.50
- are{000t/a) 1000 Nine admin. '000$/a 720
- total {000t/a) 3600 Nine services '000§/a B13
Head grade(% Sn) 0.22 Trans/Ship/Ins $/Kg 0.25
Reject tonnes(000/a) 70.00% 700
Precon. head(%5n} 100.00% 0.22
Precon. tonnes{000/a) 100.00% 1000
Process head grade(% Sn) 85.00% 0.62
Process tonnes (000/a) 30.00% 300
Year 1 2 3 4 5 TOTAL
Production
Vol waste '000 t 2600 2600 2600 2600 2600 13000
Vol ore 'QO0 t 1000 1000 1000 1000 1000 5000
Vol processed '000 t 300 300 300 300 360 1506
Accept grade % Sn 0.62 0.62 0.62 0.62 D.62 0.62
Metallurgical recovery % 75.00% 75.00% 75.00% 75.00% 75.00% 75.00%
Tin metal produced tonnes 1403 1403 1403 1403 1403 7013
Tin conc @ 75%Sn tonnes 16870 1870 1870 1870 1870 9350
Revenue
Conc. price §/Xg B.74 8.74 8.74 6.74 B.74 8.74
N.S5.R. $/Kg B.49 8.49 §.49 8.49 8.49 B.49
Gross revenue '000 § 15879 15879 15879 15879 15879 7939
Value/t ore §/t 16 16 16 16 16 19
Operating Costs '000 3
Site
ﬂining - Contractor 5400 5400 5400 5400 5400 27000
- Owner 540 540 540 540 540 2760
Milling - Crushing 2000 2000 2000 2000 2000 10000
-Pre-con 1400 1400 1400 1400 1400 7000
-Processing 1350 1350 1350 1350 1350 5750
Administration 720 720 70 720 720 3600
Services 813 813 813 B13 B13 4065
Royalty 8] 125 148 156 156 584
Total site cost 12223 12348 12371 12379 12379 61699
Crushed ore 3§/t 12.22 12.35 12.37 12.38 12.28 12.24
Cffsite R T T
EB}poréte - Narketing 80 80 BO 80 80 454
- Management 120 126 120 120 120 600
Total offsite costs 200 200 200 200 200 1000
TOTRL OPERATING COST 12423 12548 12571 12579 12579 62699
Operating Margin '000% 3456 3331 3308 3301 3301 16696
s/t 3.46 3.33 3.31 3.30 3.30 3.34
CAPITAL G003 T B
Plant & Equipment 4650 500 150 a 0 5300
Infrastructure 500 250 100 0 o] 850
Ongeing 0 1] 0 100 100 200
Total capital TB150 750 250 100 130 6350
TOTAL CASH COSTS BIT T17573 13zos | 12821 12679 12679 69049
TOTAL CASH MARGIN ~1694 2561 3058 3201 3201 10346
Interest Rate % 20.00% 20.00% 20.00% 20.00% 20.00%
NPV Million 3 4,98 11.83 11.61 10.88 9.83

355049
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ROSSARDEN TIN DEPOSIT OPEN CUT ASSESSMENT - OPTION 4 - Seiective Mine/Screen/Concentrate.
PARANETERS

Commercial /Technical Recovery% Values Financial Values

Tin Price (lS/Kg) $26.00 Nining - Contractor $/t 1.50

Exchange rate(A$l) $2.00 - Qwner '000%/a 1290

Tin price(A$/Kg) $13.00 Crush/Screen #1  §/t 1.40

Conc. price @75% Sn{R$/Kg} $8.74 Crush/Screen #2 g/t .60

Nining - waste (000L/a) 2850 Pre-concentraticn §/t 1.40
- ore(000t/a) 750 Processing §/t 4.50
- total (000t/a) 3600 Mire admin. '000$/a 72

Head grade(% Sn) G.25% Mine services '00035/a 700

Reject tonnes{000/a} 60.00% 450 Trans/Ship/lns §/Kg 0,25

Precon. head(%Sn)

Precon. tonnes(000/a)

Process head grade{% Sn} 70.00% 0.44

Process tonnes (000/a) 40 . 00% 300

Year 1 2 3 4 5 TOTAL

Preduction o

Vol waste '000 t 2850 2850 2850 2850 2850 14250

Vol ore '000 t 750 750 750 750 750 3750

Vol processed '000 t 300 300 300 300 300 1500

Accept grade % Sn 0.44 0.44 Q.44 0.44 0.44 0.44

Metallurgical recovery % 65.00% 65.00% 65.00% 65.00% 65.00% 65.00%

Tin metal produced tonnes 853 853 853 853 853 4266

Tin conc @ 75%Sn tonnes 1137 1137 1137 1137 1137 5687

Revenue

Conc. price §/Kg 8.74 B.74 8.74 8.74 8.74 8.74

N.S.R. §/Kg 8,49 8.49 B8.49 8.49 8.49 B8.49

Gross revenue '000 § T 9659 9659 9659 9659 9659 48295

Value/t ore §/t 13 13 13 13 13 19

Operating Costs '0Q00 §

Site
Hining - Contractor 5400 5400 5400 5400 5400 27000
- Owner 1290 1290 1290 1290 1290 6450
Milling - Crushing 1230 1050 1050 1050 1050 5430
~-Pre-con 0 0 & [» o] 0
-Processing 1350 1350 1350 1350 1350 6750
Administration 720 720 720 720 720 3600
Services 700 700 700 700 700 3500
Royalty 4] 0 4] a ¢ 0
Total site cost 10690 10510 10510 10510 10510 52730
Crushed ore §/t 14.25 14.01 14.01 14.01 14.01 14.06
offsite -
Corporate ~ Marketing 80 80 80 80 80 400
- Management 120 120 120 120 120 600
Total cffsite costs 200 200 200 200 200 1000
TOTAL OPERATING COST 10890 10710 10710 10710 10710 53730
Operating Margin 'O0C$ -1231 -1051 -1031 -1051 -1051 -5435
$/t -1.64 -}.40 -1.4Q -1.440 =1,40 -1,45
CAPITAL '000% o T
Plant & Equipment 4750 500 150 8] 0 5400
Infrastructure 500 250 100 0 0 B50
Ongeing 0 0 0 100 100 200
Total capital 5250 750 250 100 100 6450
TOTAL CASH COSTS BIT T 16140 11460 10960 10810 10810 60180
TOTAL CASH MARGIN -6481 =1801 «1301 -1151 -1151 -11885
Interest Rate % 20.00% 20.00% 20.00% 20.00% 20.00%

NPV HMillion § -8.42 ~8.40 ~8.28 ~8.64 ~9.21
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ROSSARDEN TIN DEPOSIT OPEN CUT ASSESSMENT - OPTION 5 - Selective Mine/Screen/HH/Conc, °

FARAMETERS
Commercial /Technical Recovery% Values Financial Values
Tin Price (M$/Kg) $26.00 Mining - Contractor §/t 1.50
Exchange rate(Asl) $2.00 - Owner '000§/a 1290
Tin price(A$/Kg) $13.00 Crush/Screen #1  §/t 1.40
Conc. price @75% Sn(A$/Kg) $56.74 Crush/Screen #2 §/t 0.60
Mining - waste (000t/a) 2850 Pre-concentration s/t 1.40
- ore{00Gt/a) 750 Processing §/t 5.00
- total (QOOt/a) 3600 Mine admin. '000§/a 720
Head grade(% Sn) 0.25 Hine services '000$/a 700
Reject tonnes(000/a} 60.00% 450 Trans/Ship/Ins $/Kg 0.25
Precon. head(%Sn) 70.00% 0.44
Precon. tonnes(000/a}) 40.00% 300
Process head grade(% Sn) 90, G0% 1.31
Process tonnes {000/a} 30.00% 90
Year 1 2 3 4 5 TOTAL
Production B T T
Vol waste '000 % 2850 2850 2850 2850 2850 14250
Vol are '000 t 750 750 750 750 750 3750
Vol processed '000 t 90 90 S0 90 90 450
Accept grade % &n 1.31 1.31 1.31 1.31 1.31 1.31
Metallurgical recovery % 85.00% 85.00% 85.00% 85.00% 85.00% 85.00%
Tin metal produced tonnes 1004 1004 1004 1004 1004 5020
Tin conc @ 75%Sn tonnes 1339 1339 1339 1339 1339 6694
Revenue
Conc. price $/Kyg 8.74 B.74 8.74 8.74 8.74 8.74
N.S.R. §/Kg 8.49 8.49 B6.49 8.49 8.49 8.49
Gross revenue ‘000 § T 11368 11368 1368 11368 11368 56840
value/t ore $/t 15 15 15 15 15 19

Operating Costs '000 §

Site
Hining - Contractor 5400 2400 5400 5400 5400 27000
- Ouner 1290 1290 1290 1290 1290 6450
Milling - Crushing 1230 1050 1050 1050 1050 5430
-Pre-con 420 420 420 420 420 2100
-Processing 450 450 450 450 450 2250
Administration 720 720 720 720 70 3600
Services 700 700 700 700 700 3500
Royalty G 18 42 49 49 159
Total site cost 10210 10048 10072 10079 10079 50469
Crushed cre §/t 13.61 13.40 13.43 13.44 13.44 13.46
Offsite T o -
Corporate - Harketing 80 80 80 a0 80 400
- Nanagement 120 120 120 120 120 500
Total offsite costs 200 200 200 200 200 1000
TOTAL OPERATING COST 16410 10248 10272 10279 10279 51489
Operating Margin 'O0C$ 958 1120 1096 1069 1089 5351
$/t 1,28 1.49 1.46 1,45 ©1.45 1.43

CRPITAL '000§

Plant & Equipment 3050 500 150 0 o 3700
Infrastructure 500 250 100 0 G 850

Gngoing 4} G o] 100 100 200

Total capital 3550 750 250 100 1067 4750

TOTAL CASH COSTS BIT T 13960 10998 10522 10379 10379 56239
TOTAL CASH MARGIN -2592 370 846 989 989 601

Interest Rate % 20,00%  20.00% 20.00% 20.00%  20.00%

NPV Million & -0.54 2.19 2.25 1.86 1.24
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ROSSARDEN TIN DEPOSIT OPEN CUT ASSESSMENT ~ OPTION &6 ~Selective Nine/HN/Concentrate. *

P
3 \"E
.
o
1o

[

~

PARANETERS
Commercial /Technical Hecovery% Values Financizl Values
Tin Price (H$/Kg) $26.00 Hining - Contractor $/t 1.50
Exchange rate(AS$1) $2.00 - Quner '000$/a 1290
Tin price(A$/Kg) $13.00 Crushing $/t 2.00
Conc. price @75% Sn(A$/Kg) $8.74 Pre-concentration §/t 1.40
Mining - waste (000t/a) 2850 Processing §/t 4.50
- ore{0Q00t/a) 750 Hine admin. '000$/a 720
- total (00Dt/a) 3600 Mine services '000%/a 700
Bead grade(% Sn) 0.25 Trans/Ship/Iins $/Kg 0.25
Reject tonnes(0600/a) 70.00% 525
Precon, head(%Sn) 100.00% 0.25
Frecon. teonnes{000/a) 100.00% 750
Process head grade(% Sn) B85.00% 0.71
Process tonnes (000/a) 30.00% 225
Year 1 2 3 4 5 TOTAL
Froduction - T )
Vol waste '000 t 2850 2850 2850 2850 2850 14250
Vol ore '000 t 750 750 750 750 750 3750
Vol processed '000 t 225 225 225 225 225 1125
Accept grade % Sn 0.71 0.71 0.71 0.71 0.7% 0.71
Metallurgical recovery % 75.00% 75.00% 75.00% 75.00% 75.00% 75.00%
Tin metal produced tonnes 1195 1195 1195 1195 1195 5677
Tin conc @ 75%Sn tonnes 1594 1594 1594 1594 1594 7969
Revenie
Conc. price 3/Kg 8.74 8.74 8.74 9.74 8.74 8.74
N.S.R. $/Kg §.49 8.49 8.49 8.49 8.49 8,49
Gross revenue '000 % 13533 13533 13533 13533 13533 67667
Value/t ore $/t 18 18 18 18 18 19
Operating Costs '000 §
Site
Hining - Contractor 5400 5400 5400 5400 5400 27000
- Ouner 1290 1290 1290 1280 1290 6450
Milling - Crushing 1500 1500 1500 1500 1500 7500
-Pre~con 1050 1050 1650 1050 1050 5250
-Processing 1013 1013 1013 1013 1013 5063
Administration 720 720 720 720 720 3600
Services 700 700 700 700 700 3500
Royalty a 51 76 83 83 292
Total site cost 11673 11723 11748 11756 11756 5B655
Crushed ore §/t 15.56 15.63 15.66 15.67 15.67 15.64
Offsite B - T
Corporate -~ Marketing &0 80 80 80 80 400
- Management 120 120 120 120 i20 600
Total offsite costs 200 200 200 200 200 1000
TOTAL OPERATING COST 11873 11923 11948 11956 11836 59655
QOperating Margin '000% 1661 1610 1585 1578 1578 8012
s/t 2.21 2.15 2.11 2.10 2.10 2.14
CRPITAL *‘0O0% - T
Plant & Equipment 4650 500 150 o] o] 5300
Infrastructure 500 250 100 0 0 850
Ongoing 0 0 a 106 100 200
Total capital 5150 750 250 1090 100 6350
TOTAL CASH COSTS BIT 17023 12673 12198 12056 12056 66005
TOTAL CASH MARGIN -3489 860 1335 1478 1478 1662
Interest Rate % 20.00% 20.00% 20.00% 20.00% 20.00%
NBV Million § -0.23 3.88 3.80 3.22 2.39
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ROSEARDEN PRIMARY TIN DEPOSIT OPEN CUT ASSESSMENT %fifu

PARAMETERS

Commercial/Technical Recovery¥ Values Financial Values
Tin Price (M§/Kg) $26.00 Mining - Contractor §/t 1.50
Exchange rate(A§l) 52.00 - Owner '0GC0S/a 540
Tin price(A$/Kg) $13.00 Crush/Screen #1  §/t 1.40
Conc. price @73% Sn(A$/Kg) $6.74 Crush/Screen #2  §/t 0.60
Nining - waste (000t/a) 2600 Pre-concentration §/t 1.40
- ore(000t/a) 1000 Processing §/t 5.00
- total (000t/a) 3600 Mine admin. '000$/a 720
Head grade(% Sn) 0.25 Hine services '0Q00%/a B13
Reject tonnes(00G/a) 60.00% 600 Trans/Ship/Ins §/Kg 0.25
Precon. head(%Sn) 70.00% 0.44
Precon. tonrnes{000/a) 40,00% 400
Process head grade{% Sn) 90.00% 1.31
Frocess tonnes (000/a) 30.00% 120
Year 1 2 3 4 5  TOTAL
Preduction
Vol waste '000 t 2600 2600 2600 2600 2600 13000
Vol ere '000 t 1000 1000 1000 1400 16630 5000
Yol processed '00C € 120 120 1286 126 120 &00
RAccept grade % Sn 1.31 1.31 1.31 1.31 1.31 1.31
letaliurgical recovery % 85.00% 85.00% 85.00% 85.00% 85.00% 85.00%
Tin metal produced tonnes 1339 1339 1339 1339 1339 6694
Tin conc @ 75%Sn tonnes 1785 1785 1785 17885 1785 8925
Revenue
Conc. price $/Kg 8.74 8.74 8.74 8.74 8.74 5.74
N.5.R. 8/Kg 8.49 8.49 8.49 B.49 8.49 8.49
Gross revenue '000 § 15157 135157 15157 15157 15157 75787
Value/t ore $/t 15 15 15 15 15 19
Operating Costs '000 %
Site
Mining -~ Coatractor 5400 5400 5400 5400 3400 27000
- Ouner 540 540 540 540 540 2700
Milling - Crushing 1640 1400 1400 1400 1450 7240
-Pre-con 560 560 560 560 560 2800
-Processing 600 600 600 &00 500 3000
Administration 720 720 720 720 720 3600
Services 813 813 813 813 613 4065
Royalty 0 112 136 143 143 534
Total site cost 10273 10145 10169 10176 10176 50939
Crushed ore §/t 10.27 10.15 10,17 10.18 10.18 1¢.19
Offsite
Corporate — Markeiing 80 80 80 80 80 400
- HManagement 120 120 120 1z0 1z0 £00
Total offéité costs 200 200 200 200 200 1000
'TCTRL QPERATING COST 10473 10345 10369 10376 10376 51939
Operating Margin '000$ 4684 4812 4788 4781 4781 23847
$/t 5 5 5 5 5 5
CARPITAL '000%
Plant & Equipment 3050 500 150 0 c 370¢
Infrastructure 500 250 100 0 o 850
Ongoing 0 0 4] 100 160 200
Total capital - 3550 750 250 100 100 4750
TOTAYL CASH COSTS BIT 14023 11095 10619 10476 10476 56689
TOTAL CASE MARGIN 1134 4062 4538 4681 4681 19097
Interest Rate % 7.0.00% 20.00% 20.00% 20.00% 20.00%
NEV Million 3 17,53 19.18 18.95 18.20 17.16
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ROSSARDEN PRIMARY TIN DEPOSIT OPEN CUT ASSESSHENT - fﬁﬁﬁ%

PARANMETERS
Commercial/Technical Recovery% Values Financial Values
Tin Price (M§/Kg) $31.00 Mining - Contractor §/t 1.50
Exchange rate(Asi) $2.00 -~ Owner '0008/a 540
Tin price(A$/Kg) §15.50 Crush/Screen #1  §/t 1.40
Conc. price @75% Sn{A$/Kg) $10.47 Crush/Screen #2  §/t Q.60
Mining - waste (000t/a) 2600 Pre-concentration §/t 1.40
- ore(000t/a) 1000 Processing §$/t 5.00
- total (0OGOt/a) 3600 Mine admin. '0008/a 720
Head grade(% Sn) 0.22 Hine services '000$/a 813
Reject tonnes(00C/a}) 60.00% 600 Trans/Ship/Ins §/Kg 0.25
Precon. head{%S5n) 70.00% 0.38
Precon. tonnes(000/a) 40.00% 400
Process head grade(% Sn} 90.00% 1.16
Process tonnes (Q00/z) 30.00% 120
Year i 2 3 4 5 TOTAL
Preduction
Vol waste 'G00 t 2600 2600 2600 2600 2600 13000
Vol ore 1000 t 1000 1000 1000 1000 1000 5000
Yol processed '000 £ 120 120 120 120 120 600
Accept grade % Sn 1.16 1.16 1.16 i.16 1.16 1.18
Metallurgical recovery % £5.00% B5.00% 85.00% 55.00% 85.00% 85.00%
Tin metal produced tonnes 1178 1178 1178 1178 1178 5891
Tin conc @ 75%Sn tonnes 1571 1571 1571 1571 1571 7854
Revenue
Conc. price $/Kg 10.47  10.47 16.47 10.47 10.47 8.74
N.5.R. §/Kg 10.22 10.22 10.22 10.22 10.22 8.49
Gross revenue '000 § 16050 16050 16050 16050 16050 80250
Value,/t ore $/¢ i6 16 16 16 16 19

Operating Costs '000 §

Site

Mining - Contractoer 5400 5400 5400 5400 5400 27000
- Quner 540 540 540 540 540 2700
Hilling - Crushing 1640 1400 1400 1400 1400 7240
~Pre-con . 560 560 560 560 560 2800
-Processing 600 600 600 600 600 3000
Rdminiztration 720 720 720 720 720 3600
Services 813 B13 813 813 813 4065
Royalty 0 108 132 139 139 517
Total site cost 10273 10141 10165 10172 10172 50922
Crushed ore §/t 104,27 10.14 10.16 10.17 10.17 10.18

Offsite
Corporate -~ Marketing 80 80 80 80 80 400
- Nanagement 120 120 120 120 120 600
Total offsite costs Z00 200 200 200 200 10GG
TOTAL OPERATING COST 10473 10341 10365 10372 10372 51922
Operating Margin ‘0003 5577 5709 9685 5678 5678 28328
5/t 6 6 & & 6 6

CAPITLL '0C0S

Plant & Equipment 3050 500 150 0 0 3700
Infrastructure 500 250 100 0 0 850
Ongoing Q o] 0 100 100 200
Total capital B 3550 750 250 100 100 4750
TOTAL CASH COSTS BIT 14023 11091 10615 10472 10472 56672
TOTAL CRASH HARGIN 2027 4959 5435 5578 5578 23578
Interest Rate % 20.00% 20.00% 20.00% 20.00% 20.00%

NPy Million § 13.21 23.30 23.00 22.17 21.02




ROSSARD2 . WK1

ROSSARDEN PRIMARY TIN DEPOSIT CPEN CUT ASSESSMENT - OPTION 2 - Bulk nine/Screen/Hn/Conc.é

17,07 /8%

@ -20% TIN PRICE

PARAMETERS
Commercial /Technical Recovery¥% Values Financial
Tin Price (M$/Kg) $21.00 Mining - Contractor $/t
Exchange rate(Asl) 52.00 - Owner '00QS$/a
Tin price(A$/Kq) $10.50 Crush/Screen #1  §/t
Conc. price @75% Sn{R$/Kg) $7.02 Crush/Screen #2  §/t
Nining - waste (0QOt/a) 2600 Pre-ceoncentration $/t
- ore(00Ct /a) 1000 Processing $/t
- total (0OOt/a) 3600 Hine admin. '000§/a
Head grade(% Sn) 0,22 Hine services '000%5/a
Reject tonnes(000/a) 60.00% 600 Trans/Ship/Ins $/Kg
Precon. head{%Sn) 70.00% 0.38
Precon. tonnes(000/z) 40.00% 400
Process head grade(% Sn) 50.00% 1.16
Preocess tonnes (Q00/a) 30.00% 120
Year 1 2 3 4 5 TOTAL
Production -
Vol waste '000 t 2600 2600 2600 2600 2600 13000
Vol ore '000 t 1000 1000 1600 1000 1000 5000
Vol processed '000 t 120 120 120 120 120 600
Accept grade % Sn 1.16 1.16 1.16 1.16 1.16 1.16
Metallurgical recovery % 85.00% 85.00% 85.00% 85.00% 65.00% 85.00%
Tin metal produced tonnes 1178 1178 1178 1178 1176 5891
Tin cone @ 75%Sn tonnes + 1571 1571 1571 1571 1571 7854
Revenue
Conc. price §/Kg 7.02 7.02 7.02 7.02 7.02 §.74
R.5.R. §/Kg 6.77 6.77 6.77 65.77 6.77 B6.49
Gross revenue '000 § 10627 10627 10627 10627 10627 53134
Value/t ore $/t 11 11 11 11 11 19
Operating Costs '000 §
S5ite
Hining - Contractor 5400 5400 5400 5400 5400 27000
=~ Owner 540 540 540 540 540 2700
Nilling - Crushing 1640 1400 1400 1400 1400 7240
-Pre-con 560 560 560 560 560 2800
-Processing 600 600 &00 600 600 3000
Administration 720 720 720 720 720 3600
Services 813 813 813 813 813 4065
Royalty 96 241 265 272 272 1146
Total site cost 10369 10274 10298 10305 10305 51551
Crushed ore $/t 10,37 10,27 10.30 10.30 1G.30 10.31
Offsite - T T
Corporate - Marketing B0 B0 80 80 80 400
- Management 120 120 120 120 120 600
Total offsite costs 200 200 200 200 200 1000
TOTAL OPERATING COST 10569 10474 10498 10505 10505 52551
Operating Margin '000% 58 153 129 122 122 583
5/t 0 0 ) ) 0 0
CAPITAL '0QOCS T - - ; o
Plant & Equipment 3050 500 150 0 0 3700
Infrastructure 500 250 loc [} 0 850
ongoing o o] 0 100 100 200
Total capital 3550 750 250 100 100 4750
TOTAL CASH COSTS BIT 1all$ 11224 10748 10605 16605 57301
TOTAL CASH MARGIN -3492 -597 -121 22 22 -4167
Interest Rate % 20.00% 20.00% 20.00% 20.00% 20.00%
NPV Million $ -3.38 -2.23 -2.08 ~2.38 -2.88
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ROSSARDZ . WK1

17/07,89

Conmercial /Technical Recovery% Values

Tin Price (M$/Kg) $24.00 Mining - Contracter $/t 1.50

Exchange rate(A$l) $2.00 - Owner '000§/a 540

Tin price(AS$/Xg)} $12.00 Crush/Screen #1 5/t 1.40

Conc¢. price @75% Sn{R$/Kg} 38.05 Crush/Screen #2  §/t 0,60

Hining - waste (000t/a) 2600 Pre-concentration §/t 1.40
-~ ore(000t /a) 1000 Processing $/t 5.00
- total (000t/a) 3600 Mine admin. '000%/a 720

Head grade(% Sn) 0.22 Mine services *000§/a 813

Reject tonnes(000/a) 6G.00% 600 Trans/Ship/Ins §/Kg 0.25

Precon. head(%5n) 70.00% 0.38

Precon. tennes(000/a) 40, 00% 400

Process head grade(% Sn) 90.00% 1.16

Process tonnes (000/a) 30.00% 120

Year 1 2 3 4 5  TOTAL

Production

Vol waste 000 t 2600 2600 2600 2600 2500 13000

Vol ore '000 t 1000 1000 1000 1000 1000 5000

Vol processed '000 t 120 120 120 120 120 600

Accept grade % Sn 1.1 1.16 1.16 1.16 1.16 1.16

Metallurgical recovery % 85.00% 85.00% 85.00% B85.00% 85.00% B5.00%

Tin metal precduced tonnes 1178 1178 1178 1178 1178 5891

Tin conc @ 75%Sn tonnes 1571 1571 1571 1571 1571 7854

Revenue

Cone. price §/Kg B.05 8.05 5.05 8.05 B.05 B.74

N.5.R. $/Kg 7.80 7.80 7.80 7.80 7.80 8,49

Gross revenue '000 § 12254 12254 12254 12254 12254 61269

Value/t ore §/% 12 12 12 12 12 19

Cperating Cests '000 3

gite
Mining - Contractor 5400 5400 5400 5400 5400 27000
- Quner 540 540 540 540 540 2700
Milling - Crushing 1640 1400 1400 1400 14C0 7240
~Pre-con 560 566 560 560 560 2800
-Processing 600 600 600 600 600 3080
Administration 720 720 720 720 720 3600
Services 813 813 813 813 813 4065
Royalty 0 112 136 143 143 534
Total site cost 10273 10143 10169 10176 10176 50939
Crushed ore $/t 10.27 1G.15 10.17 10.18 10.18 10,19

Offsite "“

Corporate -~ Marketing 80 80 80 80 80 400
- Management 120 120 120 120 120 600
Total offsite costs 200 200 2090 205 200 1000
TOTAL OPERATING COST 10473 10345 10369 10376 10376 51939
Operating Margin '000$ 1781 1909 1885 1878 1878 9330
s/t 2 2 2 2 2 2

CRPITAL '000%

Plant & Zguipment 3050 500 150 o] 0 3700
Infrastructure 500 250 100 G 0 850
Oongoing o] o] Q 100 100 200
Total capital 3550 750 250 100 100 4750
TOTAL CASH COSTS BIT © 14023 11095 10619 16476 10476 56689
TOTAL CRSE MARGIN -1769 1159 1635 1778 1778 4580
Interest Rate % 20.00% 20.00% 20.00% 20.00% 20.00%

NPV Million § 1.85 5.83 5.83 5.37 4.66
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ROSSARDZ . WK1 17/07/89 @ HIGHKER MINING COST . Pl g

ROSSARDEN PRIMARY TIN DEPOSIT CPEN CUT ASSESSHMENT - OPTION 2 - Bulk nine/Screen/HH/Conc.;

PARANETERS
Commercial/Technical Recoveryx Values Financial Values
Tin Price (M$/Kg) 524.00 Hining - Contractor $/t 2.00
Exchange rate(Asl) $2.00 - Owner 'C00$/a 540
Tin price(As$/Kg) §12.00 Crush/Screen #1  §/t 1.40
Conc. price @75% Sn(A$/Kg) $8.05 Crush/Screen #2 $/t 0.60
Hining - waste (000t/a) 2600 Pre-concentration $/t 1.40
- ore{000t/a) 1000 Processing $/t 5.00
- total (000t/a) 600 Hine admin. '000§/a 720
Head grade(% Sn) 0.22 Mine services 'Q00%/a 813
Reject tonnes(000/a) 60.00% 600 Trans/Ship/Ins $/Kg 0.25
Precon. head{%Sn) 70.00% 0,368
Precon. tonnes(000/a) 40, 00% 400
Process head grade(% Sn) 90.00% 1.16
Process tonnes (500/4) 30.00% 120
Year 1 2 3 4 5 TOTAL
Productiocn T
Vol waste '000 t 2600 2600 2600 2600 2600 13800
Vol ore '000 t 1000 1000 1060 1000 1000 5000
Vol processed '000 ¢ 120 120 120 120 120 600
Accept grade % 5n 1.16 1.16 i.16 1.16 1.16 1.16
Metallurgical recovery % 85.00% 85.00% 85.00% 85.00% &5.00% B85.00%
Tin metal produced tonnes 1178 1178 1178 1178 1178 5891
Tin conc @ 75%5n tonnes 1571 3571 1571 1571 1571 7854
Revenue
Conc. price $/Kg 8.05 8.05 8.05 8.05 8.05 8.74
N.S5.R. §/Kg 7.80 7.80 7.80 7.80 7.80 8.49
Gross revenue '000 § 17254 7 12254 12254 12254 12254 61269
Value,/t ore $/t i2 12 12 12 12 19
Operating Cests '00C §
Site
Mining ~ Contractor 7200 7200 7200 7200 7200 36600
- Ouwner 540 540 5490 540 540 2700
Milling - Crushing 1640 1400 1400 1400 1400 7240
-Pre-con 560 560 560 569 560 2800
-Processing 600 600 600 600 600 3000
Administration 720 720 720 720 70 3500
Services 813 813 813 813 813 4065
Royalty 0 &0 84 91 91 327
Total site cost 12073 11893 11517 11924 11924 59732
Crushed ore $/t 12.07 11.89 11.92 11.92 11.92 11.85
Offsite T - IR
Corporate - Marketing 80 80 80 80 80 400
- Management 120 120 120 120 120 600
Total offsite costs 200 200 200 200 200 1000
TOTAL OPERATING COST 12273 12093 12117 12124 12124 60732
Operating Margin '000§ -19 160 137 1230 130 537
5/t -0 0 0 0 0 Q
CAPITAL ‘0003 T
Plant & Equipment 3050 500 150 0 0 3700
Infrastructure 500 250 100 o o] 850
Onguing o] o] Q 100 100 200
Total capital 3550 750 150 100 100 4750

TOTAL CASH COSTS BIT

TT1se23 12843 12367 | 12224 12224 65482

TOTAL CASH MARGIN -3569 -390 ~113 30 30 =4213
Interest Rate 20.00%  20.00% 20.00% 20.00% 20.00%
NPV fillion $ -3.42 2,23 =2.09 -2.39 -2.90
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ROSSARD2. WK1 17/07/89 @ 0.2% 5n HEAD GRADE "y
ROSSARDER PRIMARY TIN DEPOSIT CPEN CUT ARSSESSMENT - ION 2 - Bulk Nine/Screen/HM/Conc.
PARANETERS
Commercial /Technical Recovery% Values Financial Values
Tin Price (M$/Kg) $26.00 Mining - Centractor §/t 1.50Q
Exchange rate(Asl) $2.00 - Owner '000%/a 540
Tin price{A$/Kg) $13.00 Crush/Screen #1  §/t 1.40
Conc. price @75% Sn(A$/Kg) $8.74 Crush/Screen #2  §/t 0.60
Hining - waste (00Ct/a) 2600 Pre-voncentration $/t 1.40
- ore(000t/a) 1000 Processing $/t 5.00
- total (00CtL/a) 31600 Hine admin. '000%/a 720
Head grade(% Sn) 0.2 Mine services '000S5/a 813
Reject tonnes(000/a) £0.00% 600 Trans/Ship/Ins §/Kg 0.25
Precon. head(%5n) 70.00% 0.35
Precon. tonnes(000/a) 40.00% 406
Process head grade(% Sn) 90. 00% 1.0%
Process tonnes (0G0/a) 30.00% 120
Year 1 2 3 4 5 TOTAL
Froduction - )
Vol waste '0Q00 t 2600 2600 2600 2600 2600 13000
Vol ore '000 t 1000 1000 1000 1000 1000 5000
Vol processed '000 t 120 120 i20 120 120 600
RAceept grade % Sn 1.05 1.0% 1.03 1.05 1.05 1.05
Metallurgical recovery % 85.00% B85.00% B85.00% 85.00% 85.00% 85.00%
Tin metal] produced tonnes 1071 1071 1071 ‘1071 1071 5355
Tin conc @ 75%5n tonnes 1428 1428 1428 1428 1428 7140
Revenue
Conc. price $/Kg 4.74 8.74 5.74 5.74 8.74 8.74
N.5.R. §/Kg 8.49 8.49 8.49 B.49 B8.49 8.49
Gross revenue '000 $ 12126 12128 12126 12126 12126 60625
Value/t ore $/t 12 12 12 12 12 19
Operating Costs '000 &
Site
Mining - Contractor 5400 5400 5400 5400 5400 27000
= Ouner 540 540 540 540 540 2700
Milling - Crushing 1640 1400 1400 1400 1400 7240
-Pre-con 560 560 560 560 560 2800
-Processing 600 &G0 600 600 600 30060
Administration 720 720 720 729 720 3600
Services 613 B13 813 813 813 4065
Royalty 0 52 75 82 B2 292
Total site cost 10273 10085 10108 10115 10115 506497
Crushed ore §/t 10.27 10.08 16.11 16.12 10.12 10.14
Cffsite T
Corporate - Marketing 80 80 #0 80 80 400
~ Management 120 120 120 120 120 600
Total offsite costs 200 200 200 200 200 1600
TOTAL OPERATING COST 10473 10285 10308 10315 10315 51697
Operating Margin '000§ 1653 1641 1818 islo 1810 a932
g/t 2 2 2 2 2 2
ment 3030 500 150 0 o} 3700
Infrastructure 500 250 100 o] 0 850
Ongoing o] 0 0 100 100 200
Total capital REET 750 250 100 100 4750
TOTAL CASH COSTS BIT T 714023 11035 10558 10415 10415 56447
TOTAL CASH MARGIN -1847 1091 1568 1710 1710 4182
Interest Rate % 20.00% 20.00% 20.00% 20.00% 20.00%
NPV Million & 1.60 5.49 5.50 5.03 4.33
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ROSSARD2. WK1 17/07,89

COMBINED BEST OPTIONS

ROSSARDEN PRIMARY TIN DEPOSIT OPEN CUT ASSESSMENT - OPTION 2 - Bulk Mine/Screen/HN/Conc.

Commercial /Technical

Recoveryx Values

PARAMETERS

Financial

Tin Price (M$/Kg) $32.900 Nining - Contractor $/t
Exchange rate(As1} $2.00 - Owner 'O0GS$/a
Tin price(A$/Kg) $15.50 Crush/Screen #1 s/t
Conc. price @75% Sn(A$/Kg) 510.47 Crush/Screen #2  §/t
Nining - waste (000t/a) 2600 Pre~concentration §/t
- ore{000t/a) 1006 Processing §/t
- total (000t/a) 3600 Nine admin. '000$/a
Head grade(% 5n) 0.25 Hine services '000$5/a
Reject tonnes(000/a) 60.00% 600 Trans/Ship/Ins $/Kg
Precon. head(%Sn) 70.00% 0.44
Precon. tonnes{000/a) 40.00% 400
Process head grade(% Sn) 90.00% 1.31
Process tonnes (000/a) 30.00% 120
Year 1 2 3 4 5 TOTAL
Production T T T
Vol waste 000 t 2600 2600 2600 2600 2600 13000
Vel ore '000 t 1000 1000 1000 1000 1000 5000
Vol processed '000 t 120 120 120 120 120 &00
Accept grade % Sn 1.31 1.31 1.31 1.31 1.31 1.31
Hetallurgical recovery % 85.00% 85.00% 85,00% 85.00% 85.00% 85.00%
Tin meta! produced tonnes ~ 1339 1339 1339 1339 1339 ~ 6694
Tin conc @ 75%5Sn tonnes 1785 1785 1785 1785 1785 8925
Revenue
Cenc. price $/Kg 10.47 10.47 10.47 10.47 10.47 8.74
N.S.R. §/Kg 10.22 10.22 10.22 10.22 10.22 8.49
Gross revenue '0GQ § 18239 15239 18239 18239 18239 $1193
Value/t ore 3§/t 18 18 18 18 18 19
Operating Costs *000 §
Site
Hining - Contractor 5400 5400 5400 5400 5400 27000
- Owner 540 540 544 540 540 2700
Hilling - Crushing 1640 1400 1400 1400 1400 7240
-Pre-con 560 560 550 560 560 2800
-Processing 600 500 600 600 600 3000
Administration 720 720 720 720 720 3600
Services 613 813 813 813 813 40635
Royalty 101 250 274 281 281 1188
Total site cost 10374 10283 10307 10314 10314 51593
Crushed ore 45/t 10.37 10,28 10.31 10.31 10.31 10.32
Offsite T o - -
Corporate — Marketing &0 8O 80 80 a0 400
- Hanagement 120 120 120 120 120 600
Total offsite costs 200 200 200 200 200 1080
TOTAL OPERRTING COST 10574 10483 10507 10514 10514 52593
Operating Margin ‘000§ 7664 7756 7732 7725 7725 38601
3/t 6 8 8 8 B 8
CRPITAL '000%
Plant & Equipment 3050 300 150 0 o] 3700
Infrastructure 500 250 100 0 [ 850
Cngoing 0 ! ] 100 100 200
Total capital 355G 736 250 100 104 4750
TOTAL CASH COSTS BIT 13124 11233 10757 10614 10614 57343
TOTAL CASH MARGIN 4114 7006 7482 7625 7625 33851
Interest Rate % 20.00% 20.00% 20.00% 20.00% 20.00%
NPV Million % 19.36 32.73 32.27 31.24 29.86
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05/07/89

ROSSARDEN PRIMARY TIN DEPOSIT OPEN CUT ASSESSMENT

2 FOR LEVEL 2 PIT

Commercial /Technical

Recovery®s Values

Tin Price (M§/Kg)
Exchange rate(Af$l)
Tin price(A3/Kg)
Conc. price @73% Sn(A$/Kg
Mining - waste (000t/a)
- ore{000t/a)
- total (000t/a)
Head grade(% Sn)
Reject tonnes(000/a)
Precon. head(%Sn)
Precen. tonnes{000/a)
Process head grade(% Sn)
Process tonnes (000/a)

Year

Production

Vol waste '000 t

Vol ore '000 t

Vol processed '000 t
Accept grade % Sn
Hetallurgical recovery %

Tin metal produced tonnes
Tin conc @ 75%Sn tonnes

Revenue

Con¢. price $/Kg
N.S5.R. §/Kg

Gross revenue ‘000 §
Value/t ore §/t

COperating Costs '00C §

Site

nining - Contractor
- Owner

Milling - Crushing
~Pre—con
=Processing

Administration

Services

Royalty

Total site cost

Crushed ore 5/t

Offsite

Corporate — Marketing
- Management

Total offsite costs

TOTAL OPERATING COST
Operating Margin '0CG$
$/t

CAPITAL '000%

Plant & Equipment
Infrastructure
Ongoing

Total capital

TOTAL CRSH COSTS BIT

TOTAL CASH MARGIN

Interest Rate %
NPV Million §

PARAMETERS

Financial

-

Values

$26.00 Hining - Contractor §$/t
$2.00 - Owner '000%/a
$13.00 Crushing $/t
) $8.74 Pre-concentration §/t
728 Processing $/t
520 Mine admin. '000%/a .
1248 Mine services '0005/a
a.22 Trans/Ship/Ins $/Kg
60.00% 312
70.00% 0.38
40 .00% 208
90.00% 1.16
30.00% 62.4
1 2 3 q 5 TOTAL
728 728 728 728 728 3640
520 520 520 520 520 2600
62 62 62 62 62 312
1.16 1.16 1.16 1.16 1.16 1.16
85.00% 85.00% 85.00% 85.00% 85.00% 85.00%
613 613 613 613 613 3063
817 817 817 a17 817 4084
8.74 8.74 8,74 8,74 8.74 8.74
5.49 B.49 8.49 8.49 8.49 8.49
6936 6936 6936 6936 6936 34680
13 13 13 13 13 19
3120 3120 3120 3120 3120 15600
300 300 300 300 300 1500
1300 1300 1300 1300 1300 6500
333 333 333 333 333 1664
374 374 374 374 374 1872
500 500 500 590 500 2500
450 450 450 450 450 2250
0 0 9 16 15 40
6377 6377 6386 6393 6393 31926
12.26 12.26 12.28 12.29 12.29 12.28
60 60 60 60 60 300
70 70 70 70 70 350
130 130 130 130 130 650
6507 6507 6516 6523 6523 32576
429 429 420 413 413 2104
0.82 0.82 0.81 0.79 0.79 0.81
1900 500 150 o] 0 2350
300 250 100 0 aQ 650
0 0 [n] 100 100 200
2200 750 250 100 100 3400
8707 7257 6766 6623 6623 35976
-1771 -321 170 313 313 -1296
20.00% 20.00% 20.00% 20.00% 20.00%
-1.32 -{.34 -0.08 -0.27 ~0.64
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ROSSARDEN PRINMARY TIN DEPOSIT OPEN CUT ASSESSMENT - OPTION 2 FOR LEVEL 2 PIT @ 0.25% 5n

- PARAMETERS
Uit

Commercial /Technical Recovery¥% Values Financial Values

Tin Price (M$/Kg) §26.00 HMining - Contractor §/t 2.50

Exchange rate(A$l) $2.00 - Owner '000§/a 300

Tin price{A$/Kg} $513.00 Crushing §/t 2.50

Conc, price @75% Sn(A$/Xg) $8.74 Pre-concentration §/t 1.60

Mining - waste (Q000t/a) 728 Processing §$/t 6.00
- ore(000t/a) 520 Mine admin. '000%/a 500
- total (000t/a) 1248 Hine services '0005/a 450

Head grade(% Sn) 0.25 Trans/Ship/Ins $/Kg 0.25

Reject tonnes(000/a) 60.00% 312

Precon., head(%Sn) 70.00% 0.44

Precon. tonnes{000/a) 40.00% 208

Process head grade(% Sn) 90.00% 1.31

Process tonnes (000/a 30, 00 62.4

Year nnes (000/a) 7o 2 3 4 5 TOTAL

Production

Vol waste '000 t 728 728 728 728 728 3640

Vol ore '000 t 520 520 520 520 520 2600

Vol processed '000 t 62 62 62 62 62 312

Accept grade % Sn 1.31 1.31 1.31 1.31 1.31 1.31

Ketallurgical recovery % 85.00% 65.00% 85.00% 85.00% 65.00% 85.00%

Tin metal produced tonnes £96 696 696 696 696 3481

Tin conc @ 75%Sn tonnes 928 928 928 928 928 4641

Revenue

Conc. price §/Kg 84.74 8.74 8,74 8.74 8.74 B.74

N.S.R. $/Kg 8.49 8.49 8.49 a.49 8.49 8.49

Gross revenue '000 § 7882 7882 7882 7882 7882 39409

Value/t ore §/t 15 15 15 15 15 19

Operating Costs '000 §

Site

Mining - Contractor 3120 3120 3120 3120 3120 15600
= Owner 300 300 300 300 300 1500
Milling - Crushing 1300 1300 1300 1300 1300 €500
~Pre—con 333 333 333 333 333 1664
-Processing 374 374 374 374 374 1872
Rdministration 500 500 500 500 500 2500
Services 450 450 450 450 450 2250
Royalty 0 0 9 16 16 40
Total site cost 6377 6377 6386 6393 6393 31926
Crushed ore §/t 12.26 12.26 12.28 12.29 12.29 12,28
Offsite h
Curporate - Marketing 60 60 60 60 60 300
~ HManagement 70 70 70 70 70 350
Total offsite costs 130 130 130 130 130 650
TOTAL OPERATING COST 6507 6507 6516 6523 6523 32576
Operating Margin '000% 1375 1375 1366 1359 1359 6833
st 2.64 2.64 2.63 2.61 2.61 2.63

CAPITAL '000$

Plant & Equipment 1900 500 150 ] 0 2550
Infrastructure 300 250 100 0 1) 650
Ongoing 0 1} 0 100 100 200
Total capital 2200 750 250 100 100 3400
TOTAL CASH COSTS BIT 8707 7257 6766 6623 6623 35976
TOTAL CASH MARGIN -825 625 1116 1259 1259 3433
Interest Rate % 20.00% 20.00% 20.00% 20.00% 20.00%

NPV Hillion § 1.50 4.01 4.19 3.91 3.43
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Aberfoyle Limited

Lindsay, N.L.
Ore Sorters (Aust)
Pty. Ltd.

Ore Sorters (Aust)
Pty. Ltd.

Palmer, K.G.

Palmer, X.G.

Robinson R.J. &
J.K. Worth

Stacpoele, H.J.

Stacpoole, H.J.
Stacpoole, H.J.

Summons, T.G.

Summons, T.G.
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-

Pty. Ltd., TC@R &6-2548

July, 1987. Exploration Licence 59/83
Annual Report for the Year Ending 5th
June 1987. Wheal Lutwyche Pty. Ltd.

July/August 1983. Proposed Aberfoyle
Open Pit & Quartz Grades in the
Aberfoyle Deposit ML 27M/77, Rossarden
District, Northeast Tasmania.

May 1985. In Stacpoole 1986.



DRILL HOLE RoCc 85/1 QUARTZ VEIN PERCENTAGES.

555064

M H H M

88.43  102.60 14,17 0,390 2,75 )
102.60 104,00 1.40 0,144 10,29 ) )
104.00  107.00 3.00 0.080 2,67 )> ) 10.4m @ 11.8%
107,00  110.00 3.00 0,770 25.67 ) )> 27.57v @ 6.1%
110,00 113,00 3.00 0.230 7.67 ) )
113,00 116,00 3.00 0,080 2.67 )

65.25-116.00M = 50,754 @ 5,5% QV,
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lRILLHOLE Roc 85/2 QUARTZ VEIN PERCENTAGES.

555060

l FROM TO INTERVAL MIN .Q.V, 4
M M M M
l 53,20  55.80 2,60 0,052 2.00
56,90 58,90 2.00 0.045 3,00
58,90 66,80 7.90 0,000 0.00
I 66.80 71,40 4,60 0,010 0,22
71,40 74,40 3,00 0,030 1.00
74 .40 98,94 24,54 0,005 0.02
98,94 100,10 1.16 0.034 2.93 )
I 100.10  103.20 3,10 0,004 0,13 )
103,20 106.20 3.00 0.044 1.47 ) 13.26M @ 8.1% + STOPE FILL & PILLARS.
106,20 108,10 2.90 STOPE )
l 103,10  112.20 3,10 0,990 31,94 )
112,20 115,20 3,00 0.035 1.17
115.20 119,20 4,00 0,035 0,88
I 118.20 121.20 3,00 0,064 2,13 )
121.20 124,20 3,00 0,075 2,50 )
124,20 127,20 3,00 0,000 0.00)
127,20 130.20 3,00 0.175 5,83 )
I 130,20 133.00 2.80 0.024 0.86 )
133.00  136.00 3.00 0.040 1.33) 29.84 @ 2.7%
136.00  139.00 3,00 0.083 2.77 )
I 139.00 142,00 3,00 0.000 0.00 )
142,00 145,00 3,00 0.156 5,20 )
145,00  148.00 3,00 0.195 6.50 )
148.00  151.00 3,00 0,055 1,83
l 151,00  154.00 3,00 0.040 1.33
154,00 156,00 2.00 0.028 1,40

98.94M-148,00M GIVES 50M @ 3.4% QV. THIS INCLUDES ALL VEINS., DOWN TO MMS,



DRILL HOLE Roc B85/3 QUARTZ VEIN PERCENTAGES,
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