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1.0 INTRODUCTION

1.1 Jlogation apnd Access (Fig., 1)

EL 54/89 Grassy covers the SE corner of King Island. It
surrounds the King Island Scheelite Mine Lease, ML 17M/79,
which is excluded from the EL.

Road access throughout the EL is very good.

1.2 Tepure and land Usage

EL 54/89 of 182 km? was ¢granted to Peko Exploration Ltd in
March 1990. The EL schedule is detailed in Appendix 1.

Almost all of the land within the EL is private property and
most of this 1is open pasture. Small patches of tea tree and
wattle scrub occur along creeks and in swampy ‘areas. Some
patches of coastal scrub occur in southern sections of the EL.

1.3 Regional Geology (Fig. 2)

The oldest rocks in the area are the siltstones and mudstones
of the Precambrian Rocky Cape Group. These outcrop in the
north and west of the EL and underlie almost 50% of the EL. To
the east and south the Precambrian rocks are overlain by Eo-
cambrian carbonates, clastic sediments, mafic volcanics and
volcaniclastics which dip east-wards and south-eastwards under
Bass Strait. The c¢ontact between the Precambrian and Eo-
cambrian rocks appears conformable.

In the south-east the Eo-cambrian rocks have been intruded by

Devonian granites. A major fault, the Grassy River Fault,
trends northwards across the central portion of the EL. This
fault is adjacent to the major scheelite orebodies near Grassy.
Several minor OCCUrrences of tin, tungsten and gold

mineralization are known from the fault zone.

1.4 Known Mineral Deposits/Occurrences (Fig. 2)

Mineralization in the SE guadrant of King Island is dominated
by the scheelite skarn deposits around the Grassy and Bold Head
Granites. The Dolphin and Bold Head Mines have been developed
on this mineralization. These deposit are well described in
the Geology & Mineral Resources of Tasmania. (Burrett & Martin,
1989)

At Barrier Creek a series of gquartz sulphide (4 carbonate)
veins have been tested by adits and shallow shafts. Previous
assays indicate that these wveins host lead, zinc, arsenic,
silver and gold. However, the veins are only a few centimetres
wide and mineralization does not appear to extend into the
siltstone host rocks.
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Just north of the EL, auriferous quartz veins have been tested

by shallow adits, trenches and shafts. No production has been
recorded. These workings are known as the Sea Elephant River
and Fraser River workings. Verbal reports of deeper shafts

which have since been filled in have not been substantiated.

High quality silica sands suitable for glass making occur
within ML 17M/79 and extend westwards into EL 54/89 where they
have not been tested.

An extensive deposit of lateritic iron ore has been defined
near Pegarah. Reports suggest that this laterite has been
developed by Tertiary weathering of a basic intrusive body.
Previous work (Brown 1987) indicated that this deposit was too
small and of too low a grade to be an economic source of iron
ore.

1.5 Previous Exploration

Systematic expleration of the area for tin/tungsten
mineralization was carried out by a Costigan Mining-King Island
Scheelite Joint Venture over EL 15/66. Regional expioration
included aeromagnetic surveys and reconnaissance auger drilling
along roads. Geological outcrop mapping of the area at a scale
of 1:12 000 was completed.

Magnetic ancomalies were followed up by grid based geoclogical
mapping, scil geochemistry, Jacro auger geochemistry, ground

magnetics and IP. Several anomalies within ML 17M/79 were
drilled. A base metal geochemical anomaly located south of
Pegarah, the Ireland's Farm Anomaly, was tested by diamond
drilling. No base metal mineralization was intersected. (Brown
1987)

Geopeko’s exploration during 1990-91 is detailed in Geopeko
report T2Z56.(Mathison 1991)

1.6 Exploration Philosophy and Target Models

The area has been intensely explored for carbonate replacement
scheelite and tin mineralization within the Eo-cambrian
sequence. Current exploration is directed at base metal and
gold mineralization in the rocks further away from the granite.
The following mineralization models are considered appropriate:

(i) Gold:- shear related gold deposits along the Grassy River
Fault and within the mafic volcanics of the Grassy Group.

{ii) Base metals:- McArthur River stvle lead-zinc deposits
within the siltstones of the Rocky Cape Group.
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1.7 Geopeko'’s 1990-91 Exploration

In June 1990, B89 water samples were collected from streams
draining EL 54/89. These were forwarded to the Department of
Mines in Hobart tc be analysed for Au and As by the Huminex
method. Because severe analytical problems with this technique
were identified with water samples from the Arthur River area,
analysis of these samples was delaved. Results from these
samples were received in February 1992.

Rock chip samples from reconnaissance mapping and the Barrier
Creek, Sea Elephant River and Fraser River Mines were analvsed
for base metals, arsenic and gold. No indications of
significant mineralization were detected.

A trial Huminex scil traverse was sampled across the Grassy
River Fault in the extreme north of the EL. Some gold and lead
responses merit checking by another technigque before detailed
follow up is attempted. o

2.0 EXPLORATION ACTIVITY

2.1 Aims

The 1991-92 field program was delayed to enable the results of
the water sampling to be evaluated.

Frevious exploration on ML 17M/79 has indicated a geolegical
resource of 2 - 3 million tonnes of high grade silica sand.
Air photo interpretation by Hooker Resources suggested that an
additional resource of 15 - 20 million tonnes of similar sand
might lie within EL 54/89. The aim of Geopeko’'s 1991-92
exploration was to evaluate the reliability of these estimates
and to evaluate potential markets for this material.

2.2 Work Comrleted
Water Geochemistry
Water samples collected during June 1950 were analysed for Au,
As and organic carbon. Samples were analysed by Dr Bill Baker

of the Department of Mines in Hobart using the Huminex method.
Results received in February 1992 were plotted and interpreted.

Silica Sand Deposits

Results of previous exploration were compiled and interpreted.
The current market for silica sands was investigated.
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2.3 Results Received
Water Geochemistry {See Appendix 2 and Plate 1)
Results for both gold and arsenic were very low. Results are
summarized below. None merits follow up at this stage.
‘Element Range Possibly No

(N=87} Anomalous Anomalous
Au <0.2-4.4 ppt >5 ppt 0
As <0.2~3.6 ppb >3 pphb 0

Silica Sand Review (See Appendix 3)

Preliminary exploration conducted on ML 17M/79 allows crude
estimates of +the potential resource. These estimates are
adequate to allow the following evaluation:

* A saleable silica sand could be produced from the large
sand deposits on King Island. Removal of heavy minerals,
fines and oversize material would be necessary. Because
the deposits are relatively thin (<3m), some problems with
quality control during production can be anticipated.

* Ne port capable of handling bulk tonnage commodities
exists on King Island. The Grassy port could not be
developed to handle large ships. Loading of large vessels

would need to be from a specially constructed offshore
loading facility or by shipping material from King Island
in small vessels and transferring to larger vessels
elsewhere. Either way, capital and/or operating costs
will be relatively high.

* Markets for large tonnages of silica sand exist in Japan,
Korea and South East Asia. Current price for this
material landed in Japan ranges from $40 -%45 per tonne.
This market is already supplied by Cape Flattery Silica
Mines. Freight and loading costs from King Island would
be at least $5 a ton greater than from Cape Flattery.
Therefore King Island sand is not competitive in this
market.

* King Island sand may be suitable for special uses which
reguire a higher purity sand. A typical annual production
rate for mines supplying this scrt of market is 20 000 to
50 000 tonnes/vear. Current market prices are in the
range $100 to $150 per tonne FOS in Japan. Production for
this market would not be of interest to North Broken Hill
Peko.

L
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3.0 CONCLUSIONS

Water sampling, Huminex soll sampling and rock chip sampling
have partially tested the potential for gold mineralization
within EL 54/89. Ne indicaticns of significant gold
mineralization were detected.

No testing of the potential for McArthur River style base metal
deposits has been attempted. Modification of the geochemical
environment by extensive use of trace element enriched super
phosphate precludes the wuse of water or shallow soil
geochemistry for many elements, as does the extensive cover of
Tertiary sand deposits and laterites. The most effective way
of testing for these deposits is probably by targeting deep
drill holes on structural targets.

Further definition of +the silica sand resource 1s not

Justified. While the deposit may be of some interest to a
small scale operator, the deposit could not support a large
scale company styvle operation under present economic
conditions.

4.0 RECOMMENDATIONS

No further exploration for gold conly mineralization should be
attempted.

No further exploration of the silica sand deposit is warranted.

Exploration during 1992-93 should focus on assessing the
potential for sediment hosted base metal deposits. Available
data should be interpreted to enable a deep drill hole to: be
targeted on a significant stratigraphic or structural feature.
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TASMANIA 089019

%
!INQ. EL 54/89 (Regulation BA)

]I The Mining Act 1929

ll | EXPLORATION LICENCE

1

]I Issued to PEKO EXPLORATION LTD .of P.0. BOX 180, ROSEBERY, TAS, 7470
in respect of 182 square kilometres of land in the Land District

JI) of KING ISLAND wvicinity of GRASSY as described in the schedule

Jl hereto.

]l This licence shall remain in force until the THIRTIETH day of MARCH

1991.

This licence is subject to the following conditions:-

1. That the licensee shall immediately on the issue of this licence take steps
to commence preliminary works necessary for the investigation of the area.

2. That the licensee shall carry out investigations as may be necessary to
determine the mineral potential of the area, and in particular will fulfil
the proposals set out in the exploration programme and approved by the
Director of Mines.

e

3. That the licensee shall employ such technical and other staff and equipment
as may be necessary effectively to carry out such investigations.

The licensee shall satisfy a minimum expenditure commitment of $72,000 during
the first two years of the licence.

3. This licence shall apply to all minerals.

6. The licensee shall notify the owner and occupier of private land, in writing,
at least three days before entering such land.

2

7. That the security (Private Land Deposit) provided by Section 15E (1) (a) &
(b) of the Mining Act, 1929, (see below) shall be lodged with the Director
of Mines before entering private land.

8. The licensee shall observe, perform and fulfil the conditions as set forth
in Schedule 'A’ (Revised) attached hereto.

BB e
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9. The licensee shall be liable to pay the cost of any work carried out to

remedy any damage arising from any breach of the conditions of this licence.

10, The licensee shall deposit an amount of $10,000 (Performance Deposit) and
$10,000 (Private Land Deposit) as security that the conditions contained
herein shall be observed. Upon explry or sooner determination of the licence,
{f the licensee satisfies the Director of Mines that such conditions have
been complied with, the Director of Mines shall refund such deposit or such
portion thereof, as he may determine.

11. If it is found, that the operations hereby authorised, are causing any undue
damage to, or erosion of, the subject land or other land in the vicinity
thereof or are unnecessarily disturbing the environment, the Minister may
cancel the licence without compensation to the licensee by giving seven days’
notice In writing of his intention so to do.

12. The licensee shall obtain the written permission of the Director of Mines
\ before carrying out any work in a Forest Reserve.
13. The licensee shall arrange and keep in good standing public liability

insurance to the minimum of §$1,000,000. Evidence of currency shall be
produced on demand.

el e

SCHEDULE

] Commencing at the south west corner at grid co-ordinates 242 000 metres E, 5 555 000
metres N. thence grid north to 5 563 000 metres N. grid east to 243 000 metres E.
again grid north to 5 564 000 metres N. again grid east to 244 000 metres E. again

] grid north to 5 566 000 metres N. again grid east to 245 000 metres E. again grid
north to 5 576 000 metres N. again grid east to 254 000 metres E. again grid north
to the low water mark on the East Coast of King Island by that low water mark in a

] general south easterly and south westerly direction to its intersection with 252 000
metres E. grid south to 5 535 000 metres N. thence grid west to the point of
commencement.

] The area excludes: 23 skm Mining Leases

0.7 skm Crown Reserves
] LAND TENURE:

The area comprises: State Forest
] ' Private Property
Crown Land
Crown Land (Subject to Enviromment & Planning Department
] approval) :

(NOTE: The land tenure table is a guide only)

I
i
L

S



(a)
(b)

(c)
(d)
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(e)
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X
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3
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EXCLUSIONS

‘The area embraced by this licence includes State Forests but does mnot Include:

All other public reserves or municipal reserves or roadways.

All forms of mining tenements and water licences including leases, water
licences, easement licences, special and exploration licences, prospectors
licences, miners rights, permits to enter, owners consents and owners rights
which were In lawful possession or marked out prior to the date of marking
out of this licence.

Land exempt from the provisions of the Mining Act, 1929,

Land under the National Parks and Wildlife Act, 1970, not subject to the

" Mining Act, 1929,

All Crown reservations or other land set apart or dedicated for any public
purposes.

MINISTER FOR RESOURCES AND ENERGY
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KING TSLAND SILICA SANDS DEPOSIT

1. Introduction.

This report on the status of the silica sands deposit on King Island has
been prepared at the request of I J Mathiscon, Senior Project Geologist.
Geopeko - Tasmania. Attached to the report are a number of documents copied
from files held at the Gordon cffice of North Brokenm Hill Peko Ltd.

2. History.

Hooker Resources appreoached Peko in early 1988 concerning what it believed
to be a potentially exploitable deposit of silica sand on King Island
Scheelite's Mining Lease. Hooker offered marketing expertise and contacts
with potential customers, and suggested that a joint venture should be
established subject to satisfactory preliminary evaluation of the deposit.
Peko was amenable to this approach, and arranged for a number of samples to
be collected by King Island Scheelite and delivered to Hooker for analysis.

It was concluded from this programme that 2.0-3.0 million tonnes of high
quality {(low irom) silica sand was available on the Mining Lease, but that
exploitation of the resource was critically dependent on the cost and
feasibility of shipping the product. Consulting Engineer Macknight Pty Ltd
was therefore commissioned to provide some answers on this matter.

Macknight's initial report (February 1989} suggested that use of the Grassy
wharf to ship sand at the rate envisaged by Hooker (0.25-0.5 million
t.p.a.) was likely tc be unattractive both from a cost and from a practical
viewpoint. A second report was commissioned in May 1989 however I have not
been able to locate either report at Gordon, and am not aware of the
conclusions of the later report.

At this stage, omly the sand on KIS's Mining Lease was under consideration.
It was known that the deposit continued to the west on to a License then
held by Pimex Pty Ltd, however the project did not proceed to the point of
having discussions with Pimex. As a precaution, HooKker applied for a strip
of land between Pimex's tenement and one held by the Naraccopa Joint
Venture partners north of Seal Bav.

The project lapsed sometime in mid-1989, either because it was regarded as
being non-viable or as a result of Pioneer's acquisition of Hooker's
interests. In December 1989, I suggested to Argo Kuru that it should be
re-examined to ascertain whether Geopeko's acquisition of the ground
formerly held by Pimex had improved the project's viability. I am not aware
whether any action eventuated.

3. Resource estimate.

On the basis of air photos and o0ld records, Hooker made a preliminary

Page 1
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estimate of approximately 2.5 million tonnes of low iron silica sands on
the Mining Lease and 10-20 million tonnes on Pimex's ground., A single grab
sample taken by Hooker assayed 0.013% Fe and 0.25% Ti. In order to make a
better assessment of the quality of the sand, Paul Balind (King Island
Scheelite's Mine Geologist) hand augered 15 holes into the deposit and
despatched the samples to Hooker for analysis. Hooker provided Peko with
sizing and analyses (Fe203, Al203, TiO2, Cr203) of the samples, details of
which are included in the attached documents (Hooker provided results for
20 holes. I am uncertain of the source of the other samples).

The preferred grain size parameter for silica sand is no more than 10%
passing 425um. The King Island sand is slightly coarser than ideal, and
Hooker comsidered that the top 10-15% would have to be scalped off. Iron
content was considered to be very low, the samples averaging 0.006% Fe203.
QOther metals were present in minor to trace amounts. It should be noted
that the analyses were carried out after a bromoform float, thus presuming
the inclusion of a gravity treatment circuit as part of the mining
operation, :

From observations made by Paul Balind it appears as though the extent of
the areas of high guality sand on the Mining Lease might be slightly
greater than Hooker's estimate, but that the thickness of the deposit is
less ("1.6m versus Hooker's estimate of 3m). Paul made no revised estimate
of tonnage.

4. Quality of estimate.

Exploration carried cut to date has not been comprehensive, and a tonnage
estimate of (say) 2.0-3.0 million tonnes should be regarded as indicative
only. The sizings and analyses provided by Hooker were carried out by
Readings of Lismore, a company experienced in this field, and were
appropriate for the early stage of an investigation {(Fe203, Al1203, TiO2 and
Cr203 are those normally assaved for). It is unlikely that any
contamination of the samples occurred during collection since Paul was
aware of the risk and used an aluminium auger provided by Hooker to ensure
that no rust contacted the sand.

Overall I would suggest that the estimate should be classified no better
than an Inferred Mineral Resource.

5. Discussion.

To summarise, by the time the project lapsed in mid-1989, preliminary
investigations had indicated the presence of a few million tonnes of low
iron silica sand on King Island Scheelite's Mining Lease, however the cost
and logistical difficulties of establishing shipping facilities were
considered to mitigate against the project in view of Hooker's estimate of
the value of the sand (510-15/tonne ex-Grassy) and the market available, At
that time, the additional 10-20 million tonnes thought to exist west of the
Mining Lease was on ground held by another party. Geopeko has since
acquired the ground, however in that time King Island Scheelite has ceased
operation and potential cost saving through sharing of facilities and

Darma 7
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activities are no longer available.

The Key to this project appears to be the market. Even if (say) 20 million
tonnes of high quality glass sand is available, if its value is only
“§10-15/tonne ex-Grassy, then economics would presumably dictate large

volume production and the slim potential profit margin would be unlikely to

justify establishment of an operation which would be technically risky and
in which North Broken Hill Peko has no experience or expertise. If however
the value of the sand was substantially greater and the production rate
could be restricted to that which could be handled by the existing Grassy
wharf facilities, both costs and risk would be markedly reduced and the
project could become attractive.

The main markets for silica sand, in order of increasing reguirements for
purity, relate to containers, tableware and optical glasses, with maximum
Fe203) contents ranging from approximately 0.03% for containers to <0.01%

for optical uses. The King Island sand meets these standards although it

probably falls short ¢f the quality required for premium optical glass of
¢0.002 Fe203. Most silica sand produced in Australia is sold to customers
in Japan and South-East Asia, and there appears to be little potential to
sell within Australia (I understand that ACI manufactures glass tableware
in Melbourne - this mavy be worth investigating). Silica sand marketing is
not an area in which North Broken Hill Peko traditionally has expertise,

and if this project is to be taken further I would suggest that it -would be

worthwhile supplementing research generated internally with advice from
experts in the field. As a first pass I would suggest consulting Peter
Stitt and Associates, a company with which NBHP has an established working
relationship.

Although the project did not reach the stage of examining mining preoblems.

it should be noted that the narrowness of the high grade sand layer and the

fact that it is sandwiched hetween contaminated sand above and below (and
humus above) would mean that extraction would have to be carried out very
carefully. There are also environmental aspects to be considered as I
believe that some of the few remaining stands of original King Island
vegetation are in the area of the sand dunes. Treatment of the sand would
almost certainly have to include on-site screening and washing to remove
roots and other contaminants, and gravity separation to reduce the heavy
mineral content. :

6. Recommendations.

On the assumption that NBHP wishes to re-examine the viability of this
project, I would recommend as follows:

6.1. Research market aspects of the project to establish:
- required quality parameters '
- market volume available i
- probable unit value i

oo
Pral’ \'\'-Lj

I understand that Rodney Scotford of NBHP - Gordon. has some information on

these matters, however I would suggest also seeking external advice.
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6.2, If 6.1, provides sufficient encouragement, carry out a reconnaissance
sampling programme covering both the Mining Lease and the adjoining
tenement. The aim of this programme should be to confirm the quality of the
highest grade sand, so great care should be taken to ensure that no
contamination of the samples occurs (for example, use of a stainless steel
auger). The samples should be sized and analysed for Fe203, Al203, TiG2 and
Cr203, and the work should be carried out at a laboratory experienced in
silica sands analysis. Ca /735 Mo Cee SL0g,

6.3. If, as a result of the findings of 6.1. and 6.2. (and taking into
account Macknights' reports on shipping} the project appears to be
promising, implement a sampling programme to establish the tonnage of sand
available, and commence the activities necessary to begin an indicative
feagibility study.

7. Shelburne Bay.

In a recent conversation with Peter Stitt of Stitt and Associates, he
mentioned that the Shelburne Bay high grade silica sand deposit on the east
coast of Cape York, which has been stymied by environmental and aboriginal
objections, may still {(in his terms) he rescueable. Geopeko is of course no
stranger to the problems of the Cape York area, however given the size and
quality of the Shelburne Bay deposit, it may be worth at least having a
"quiet chat™ with Stitt on the project.
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Approximately twelve months ago, Hooker Corporation approached Peko
concerning what it believed to be a potentially exploitable deposit of
silica sand on King Island Scheelite's Mining Lease. Hooker and Peko drew
up a preliminary Joint Venture document, but decided not to sign it until
initial technical and economic studies had been carried out. These were
duly done and showed that:

- the quality of the sand is excellent

~ the quantity of sand on the Mining Lease (from memory, I helieve
approximately three million tonnes) is small for a new silica
sands operation

- the project would be marginal or non-viable mainly becaunse of the
low value of the product.

It appears that Pioneer have since acquired Hooker's interest. Errol Lovett

“and T clarified a couple of points recently after you forwarded the letter
received from Pioneer to him, and Errol now intends to inform Pioneer that
we have no interest in proceeding further with the Joint Venture.

The purpose of this memo is to acquaint you with a changed circumstance
which may affect the economics of the project.

At the time of our discussions with Hooker, the ground immediately to the
west of KIS' Mining Lease was held under Exploration License by a small
speculative exploration company - Pimex Pty Ltd. The silica sand on the
Mining Lease extends on to this ground, and Hooker guesstimated that the EL
contained approximately twenty million tonnes of sand. Pimex has now
dropped the ground, and Geopeko has applied for it.

With such a low value product, it is possible that the greater tonnage of
sand now potentially available could result in economies of scale which
improve the viability of the project. It is also possible however, that
market restrictions, foreseen by Hooker, would restrict the production rate
of a new project.

In any event, given the change in technical parameters, and the fact that
NBHP would now have 100% of the project rather than 65% as under the old
proposed Joint Venture, it is suggested that a brief reassessment of the
project is warranted in order to ascertain whether it now has a chance of

being a viable proposition.
,gﬂééi;
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PEKO-WALLSEND LTD.

(INCORPORATED IN RKEW SOUTH WALES]

METALLIFEROUS MINING DIVISION

25 MERRIWA STREET, GORDON, N.SW.. 2072, AUSTRALIA
PO.BOX 217, GORDON, N.S.W. 2072
TELEPHONE: {02) 498 4566 FACS!MILE: (02) 493 2315 TELEX: AA24622

3rd May 1989

Mr A Macknight
Macknight Pty Ltd

Level 3 Kenlynn Centre
457 Upper Edward St
BRISBANE QLD 4000

Dear Alex
KING ISLAND SILICA SANDS PROJECT

Following our recent discussions on the King Island silica sands project, we
now request Macknight Pty Ltd to prepare a preliminary technical study and
cost estimate for the construction and operation of a ship loading facility
at Grassy Harbour, based on the following criteria:

- Export of a minimum of 250 000 to a maximum of 500 000 tonnes pér annum
of silica sand.

- Shipping by export vessel direct to the consumer (Japan).

- Ship capacity to be the largest technically and practically feasible
(anticipated to be in the order of 20 000 tonnes).

- Existing harbour facilities to be used, with construction of new
facilities kept to a minimum.

- Loading facilities to be restricted to a conveyor (no storage shed
required).

- Capital and operating costs to be minimised. As a guide, vou may assume
that capital costs should not exceed $5 M. ’ -

- Particular attention to be paid to the technical and practical
feasibility of operating a sizeable export vessel in the restricted area
available, taking intoc account the erratic and often adverse weather
conditions at Grassy.

- Other criteria to be as per those governing Macknight's initial shipping
study dated February 1989.
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O-WALLSEND LTD.

Ve understand that the study will involve approximately one week's work by
Macknight Pty Ltd and that a report should be available within 3 weeks. The
cost is expected to be in the order of $3 500 to $4 000, We would appreciate
initiation of the study as soon as possible, and we should be advised at an
early stage if it appears that the cost could significantly exceed 54 000.

I also wish to advise that as from this date, ¥r Errol Lovett will take over
from me as North Broken Hill Peko's representative on this project and all
future correspondence should be directed to Mr Lovett. His address 1is:

North Broken Hill Peko Ltd
GPO Box 1503R
MELBOURNE VIC 3001

Tel: (03) 820 000
Fax: (03) 829 0122

Regards

P.R. Stephenson
Chief Geologist
Metalliferous Mining Division

ce: MJ Crow (RIS)
R Enight (NBHP-Sydney)
J Hann (Hooker Resources)
E Lovett (NBEP-Melbourne)
PRS:sk
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PEKO-WALLSEND LTD. 3890
METALLIFERQUS MINING DIVISION

INTER OFFICE MEMO

25 Merriwa Street,

P.R. Stephenson Gordon, 2072.

R. Knight Date:  4,4/1989

opies: M.J. Crow/ B.T. Williams . Proj 9-3

)

(.

I T N N .

ING ISLAND SILICA SAND PROJECT

met with John Hann at Hooker Resources' Sydney office on Thursday, 30th March, in
rder to discuss the status and future of the King Island silica sand project.

ain points arising:

At a product value of (say) $15/tonne, and with a limited available market of
250 000 to 500 000 t.p.a., the project cannot stand a high capital cost. Hann
estimates that capital costs would have to be less than §10¥, of which
approximately $4M would be required for a dry plant.

Estimates prepared by Macknight, the cheapest of which included a capital
component of $25M, show that construction of a new ship loading facility for the
project would not be economically feasible.

The project would stand a chance of being viable if bulk loading from the
existing wharf or breakwater facilities, using a (minimum) 20 Q00 - 30 Q0 tonne
export vessel, and with a capital cost requirement of less than $5M were
possible. This was one of the options being considered for the Naracoopa
project, although David Gillett tells me that is no longer being actively
pursued.

l would like to discuss the matter further with Alex Macknight before we make a final
decision on the project {(he is unavailable until next week). If the Grassy harbour
’“‘tption still appears a possibility, I would suggest that we commission Macknight to
~-Jprepare a preliminary technical study and cost estimate. Hann is agreeable to
deferring a decision while this option is being studied.

NN EE me .
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.R. Stephenson
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l HOOKER RESOURCES HDO?ER CORPORATION LIMITED

INCORPORATED IN NSY ~

Head Oftice: .
Amarican Express Tower

5th Fioor 388 Georgie Strest Sydnay

GPO Box 2724 Sydnay NSW 2004 Ausiralia

Telephone (02) 239 2222
10th January 1989 Telegrams & Tolex HOOKCO AA22894

FAX G3 (02) 239 2600 DX 832 Sydney
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Mr Pat Stephenson YOUR REF

Peko-KHallsend Limited
l metalliferous Mining Division

i m i

Fax; 489 2215

AN

Dear Pat

RE: MARINE CONSULTANTS REPORT ~ KING ISLAND

Ron Haile and myself have perused the consultants report and the following

l comments are appropriate:

1. Slyrry Pumping:

a) There are no technical problems to our knowledge in g
delivering wet sand to the vessel, provided the vessel is
equiped with suitable de-watering pumps. A final moisture
content of 5% should be easily achieved on a voyage to Japan.

b} Special vessels are required to handle slurry loading and
de-watering. This effectively increases the freight costs.

2. Pneumatic Loading:

-

~—

a)  The sand would need to be dried prior to loading, adding

considerable cost to the operation. Although, there may be

‘ an opportunity to negotiate with end-users who require a
l dried product.

b)  Pneumatic loading of silica sand would involve a dust

hand1ing problem, particularly in regard to worker health
regulations,

lYours faithfully
for and on behalf of
IHODKER RESQURCES

JOHN HANN
DIvisional Manager

Exploration & Development
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For the option of exporting through Grassy Harbour it
will be necessary to include the capital and cperating
costs of trucking products from the mine and the cost of

additiconal storage facilities at the Port.

The second mining operation to be investigated is Lhe
export 250 000t (up to 1,000,000t} of low iron silica
sand directly overseas. Discussion with Mr Crow of King

Island suggest that the mine will be near Sandblow Point
to the south of Grassy Harbour. '

One possible option for leading of the silica sand is by
pumping offshore to a single buoy mooring (SBM).
Assuming that the sand can be pumped as a slurry Lhis

option could provide an economical solution to the
export operation. “

The SBM enables the vessels Lo moor at sea and load
material in a wide range of weather conditions and
expensive breakwater protection is not necessary.
Slurry is pumped via flexible hoses and provided the
specific gravity is high encugh the sand should settle

quickly and excess water would decant cover the side.

The traditional ship loading option will also be
considered but will depend heavily on sea conditions and
potential downtime. A shiploader could he located 300m

off Sandblow Point in 15m of water but if downtime is

too high and breakwater protection is necessary then the

cost of Lhis option could be excessive.

The range of alternatives will be defined after visiting

the site and in discussions with Peko-Wallsend.

Ranking will take place on broad costing and operational
aspects to eliminate unfeasible alternatives leaving a

number of potentially suitable options for further

Macknioht
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25th October 1988

Mr. A. MacKnight

Alex MacKnight and Associates
457 Upper Edward Street
BRISBANE. QLD. 4000

Dear Mr. MacKnight,

Peko-Wallsend Ltd, through Xing Island Scheelite {KIS), operates a tungsten
wine at Grassy, King Island, Tasmania, and is currently, in conjunction with
joint venturers, evaluating two sand mining projects on the island. These are

* Naracoopa mineral sands (with National Mineral Sands),
* Crassy silica sands (with Hooker Mining).

National Mineral Sands is the Operator of the Naracoopa JV for the project
feasibility study; Peko's Metalliferous Mining Division will handle the
feasibility study for the second project.

The feasibility of both projects hinges to a greater or lesser extent on the
capital and operating costs associated with loading and shipping the wvarious
products. Before either joint venture commits significant funds to resource
assessment and engineering studies, Peko wishes to commission a preliminary
study of the technical and economic feasibility of marine loading and shipping
requirements.

The most likely annual tonnages of product from the two operations are
* Naracoopa JV

- 15 000 tonnes rutile
- 20 000 tonnes zircon

either

- bagged/palletised and/or bulk in container,
- bulk shipments up to 5 000 tonnes, if practicable

for

= transhipment in Melbourne, or
- shipment direct to overseas consumers.

Some consideration is also needed of the shipment of ilmenite in bulk.
The joint venturers have placed no value on this mineral.
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* Grassy JV

- minimum 250 COO ronnes low-iron silica sand. The potential market
may be as great as one million tonnes.

- in bulk

- shipment direct to overseas conscRers-

I King Island lies in an exposed position within Bass Strait. Shipping facilities
are limited to the port of Grassy which is serviced by the M.V. 'Straitsman’

l en route from Stanley to Melbourne. This vessel carries King TIsland's present
exports of scheelite (1500 - 2000 tonnes/yvear) and agricultural products. It
does not have the capacity to handle commodities in significantly greater bulk.
Mineral sands have been exported in times past using a primitive unprotected

‘_l wharf facility at Naracoopa-
B

Before proceeding with detailed studies on its present projects, Peko wishes
to ascertain

* whether bulk exports on the scales nominated above are in the first
instance a practical consideration,

* the nature and mode of operation of the port and handling facilities
required to handle such tonnages,

* their order—of-magnitude capital and operating costs.

We are seeking to retain the services of a specialist consultant for this
assignment. We would like confirmation of your interest in this work together
with

* a copy of the CV of the engineer(s) nominated to undertake the
assignment,

* a preliminary description of the approach to be taken, together with a

budget estimate of cost and timing-

I shall be overseas for three weeks from this date, returning Wednesday, 1l6th
November. In my absence, further information on local conditions may be
obtained from Mr. Michael Crow, Manager of Operations, King Island Scheelite,
telephone (004) 61 1200, facsimile (004) 61 1114.

I would appreclate confirmation of your interest in this assignment along the

lines requested above by my return date.

Yours sincerely,

E?K{/Knight
roup Executive

Metalliferous Mining Division.



HOOKER RESTRCES &1 =

FAX TRANSMISSION

HOOKER RESOURCES

MERICAN EXPRESS TOWER
evel 5

88 George Street,
YDNEY, NSW.,

A

2000
USTRALIA
To .i&%*:.. \ oD
Chez b CL§9&05§&%

llu'mber of pages

TELEPHONE (02) 239-2222
TELEX AA 22894

DX 830 SYDNEY
FAY (G3) 239.2600

Mokallifersius Mg Qv .

------

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

.........................

to follow......

i

f transmission is faulty

lease call

08003

-----------

A

Please use this space for short messages

2

Pak

P cloacasced 4*95L547 . alzihed]
o nap
CT”b O~
Sl Sonds  dom e 4V

K.‘f\(‘o ﬂ'ﬁ \

\Cl x..:} }*-0 lip’} - C SRV

PR

~ﬁsof??

\\.

=

O

Y Yo oven OqQPLLhLQ
vaizé , te  couwwr &k ot

Gy -



HUF BN RESLILETCES

i ) ‘ . !
L ]

CupE Witk _' o

1]
M
o)
I¥il
n
)l

-
&' N,
,ﬂn!ﬁﬁu—‘\_"" -

it/
TR

't'tﬂa Lree
Erwoot s

Firpmguprite

5

L =z 5',". f‘
Catgrsged 1t (\::\__,_- (““- o, \r’

l 5B __

RE1AARE

s o
IR

.\T \
ExfLo@ATo-
e LE

H';JP'U,C-P\‘K\::N HF-E/MQX //C.-

___z\:;_.._q.._..

STORSS PoiRT

-+

‘.n ,gx

50

ez

989037

Ay A

'
1
'

3

Vs MA



T
1
"

08303

P.R. Stephenson

R. Knight 6/10/88

cc: M Crow
BT Williams
I Calder

NOTES ON A MEETING HELD WITH HOOKER RESOURCES AT GORDON
ON 23RD SEPTEMBER 1988, FOR THE PURPOSE OF DISCUSSING
THE KING ISLAND SILICA SANDS PROJECT

Present: R Knight

PR Stephenson
R Haile {Divisional Manager, Industrial Sands

& Minerals, Hooker Resources)
J Hann (Divisional Manager, Exploration &
Development, Hooker Resources)

1. Review of check hand auger drilling results
{(carried out by P. Balind in June 1988}

- Quality of sand excellent with very low Fe content
- Grain size acceptable, although some scalping of oversize would be

required
- Reserve potential on ML 17M79 thought to be arocund 2.5-3.0 million tonnes.

2. Suggested parameters for a mining operation (Hooker)

- 250,000 tonnes per annum
- Ship to Burnie in 2,000-4,000 tonne ocean-going barges
- Ship from Burnie in {(minimum) 20,000 tonne vessels (any smaller, and

freight rates probably unacceptable)
-~  Main market - Japan
- Probable capital cost - $2 million +
-~ Probable FOB value ex Grassy - $12/tonne
ex Burnie - $20/tonne.

3. Assessment of probable viability {(Hooker)

- A mining aperation could be viable. The critical factor is ghipping
{logistics and cost).

4. Agreed procedure {Peko and Hooker)
- Draw up a short form Heads of Agreement {Peko)

- Equity: Peko 60% and Operator
: Hooker 40% (Hooker Mining Pty Ltd)

5
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- Hooker wish to retain the right to assign a portion of their equity
te a Japanese consumer.

- Prepare a scope of work for a feasibility study for discussion cnce the
Heads of Agreement is signed, the critical component of which w:ll be a
I shipping study (Peko)

- Investigate Pimex Pty Ltd (Peko & Hooker).

5. Also discussed

- Marketing of product. Hooker have established contacts and indicated a
desire to handle the marketing.

I - The possibility of dealing with Pimex and establishing a larger operation
from the outset.

mze-

P.R. Stephenson

PRS:sk
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READINGS ID 1 7 3y 4
HOOKER 1D KI 10 K1 9 RKI 9 K1 §
INTERVAL 1.0 - 1.85M 3.3 - 4,71 D,3 - 3.3M 0,7% - 1.35M|
% +1.0mm 0,22 0,68 0.36 0.34 AI
§ FINES 3.49 4.52 1.6] 1.15 |
l; SAND 96.39 94, B0 98,03 598.5] !
% HEAVY U,52 0,40 0,69 D.41
l MINERALS
SIZING: '
TI F+850 0.1 1.3 1,1 0.3
- %£+600 1.0 9.0 1.7 3.7 .
24500 3"?:;. 1} 0 ad 1.2 }
l $+420 9.5 1535 9B BV
£+300 35.6 31.0 35,9 38.4
£+212 32.4 23.8 32.9 25.0
2+106 3.5 4.7 3.1 4.4 j
%-106 0.3 0.4 0.5 0,2 5
I TOTAL 100,00 100.00 100,00 100,00 !
l READINGS ID 5 6 7 8
HOOKER ID KI 7 KI ¢ K1 7 K1 5
l INTERVAL 2.75 = 3.0M 0.3 - 1.6M 0.55 - 2,25M 0.3 - 2.1M
% % +1.0mm 0.05 0.04 0.03 1.97
%t FINES 1.27 1.17 1.16 1.57 .
§ SAND 98. 68 98,79 98.81 96.46
l t HEAVY 0.82 0.03 0.67 0.48
I MINERALS :
SIZING:
I % 850 0.0 0.1 0.0 0.2
%+ 600 1.0 1.0 0.8 1.2
$+500 3.5 3.4 2.9 2.7
I $+420 §.9 7.5 9.7 7.9
$+300 30.9 26.0 33,7 29.6
$+212 30,2 30.6 31.4 36.0
$+150 21.6 27.9 18.1 18.2
I £+106 3.6 3.1 3.2 3.1
$-106 0.3 0.4 0.2 1.1
I TOTAL 100, 00 100.00 10C.00 100.00
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HOOKER RESOURCES

READINGS 1D 9 10 11 12 e
HOOKER 1D KI 4 X1 4 KI 3 KI 1 :
INTERVAL 0.2 - 3.0M 3.0 - 3.(M 1.0 - 5.,0M 0.25 - 1,5M | |
% +1.0mm 0.20 0.01 (1,22 0.08 P
§ FINES 1.14 1.37 0.83 2.98 L
% SAND 98,66 98,62 38.95 96.94 .
$ HEAVY 1.62 1.29 0.63 0.34

MINERALS
SIZING:

%+850 0.0 ~ 0.4 2.2

$+600 0.3 - 5,3 0.1

£+500 0.9 0.2 10.5 6.1

$+420 2 1% 2008 13,7%¢

£+300 2178 3.4 40,2 37,2

$+212 38.2 45.9 18,2 26.2

£+150 31,3 15.3 2.2 10.6

%+106 3'8 3'1 2.2 3|5

$-106 0.8 D.2 0,2 0.4

TOTAL 100,00 100.00 100.00 100.00
READINGS ID 13 14 15 16
HOOKER ID KI 2 KI 15 KI 14 KI 15
INTERVAL 0.25 - 0.8M U.65 - 2.3M 2.3 - 3,35M 2.3 - 3.0M
$ +1.0mm 0.05 2,90 0.42 1,61
% FINES 0.36 1.27 1.17 2.88 .
$ SAND 99.59 9%.83 98.41 94,51

% HEAVY 0.27 0.87 0,40 1.20

MINERALS :

SIZING:

$+ 850 0.1 1,2 0.3 0.5

%+ 600 1.9 5.4 2.2 3.3

£+ 500 4,3 6.3 4,2 4.9

$+420 9,6 11.1 8.8 10.1

£+300 35 3 29.7 36.7 30.0

4212 39.9 27.1 33,9 292.6

£+150 12.9 15.2 11.7 17.5

2+106 2.9 3.6 2.1 3.8

2-106 0.1 0.4 0.1 0.3

TOTAL 1000, 00 100.00 100.60 100.00
l — —_——— = [ R P = ."—-"
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ADINGS 1D 17 18 19 20
HOOKER 1D KI 14 KI 13 KI 11 K1 12
NTERVAL 0.5 - 2.3M 0.5 - 1,05M 0.6 - 2.0M 0.5 - l.6M
t +1.0mm 0.53 7.18 0.03 0.60
FINES 0.08 0,89 1.11 1.72
SAND 98.59 91.95 Y8, 86 97.68
HEAVY 0.49 0.14 0.53 0,54
MINERALS
SIZING:
+850 U-q‘ Zva - U'|7I
24600 2.8 13.6 0.3 7.2
£+500 . 4—? - 16. l:;i,;r 1.0 e 10. 6-:-«_.
$+420 9587 19:92) 4987 15,987
£+300 29.7 29.5 33.6 36.1
34212 31,7 12,9 40,0 17.5
$+150 19.3 1.1 17.3 5.8
£+106 2.3 4.3 2.8 2,0
3-106 0.2 Nn,2 0.1 0.2
TOTAL 100.00 100.00 100,00 100. 00
READINGS 1D !
HOOKER ID
INTERVAL
% +1.0mm g
% FINES '
$ SAND
% HRAVY
MINERALS
SIZING;
%+ 850
%+ 600
£+ 500
$+420
£+300
£2+212
£+150
$+106
2-106
TOTAL
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- HOOKER RESOURCES FING ISLAND JV SAMFLING
. HOLE NG. . ... . DEPTH . dlmm . — FEINES. . 4+ SQ0W. e #3200 BMe oo
N < | OO AUy UV A A e L e e e e e e e e et e -

U, I .. S & s N S SY: S S, e U SAN RO b S TSR
e 1.4 0.7 SN~ R = S 4 A SO « W X SO
— 3.0 0. 4. L. Y. S 1 Db S o [ == S
—— 1.0 0.3 S - R I N AR DO ~ SN ¢ J %, RN SO,
e 0.8 0.1 1.3 Y- S 1Z2.4__._ . 0.82 . S
S SO NPt SR « A o MU, NP S SH.. SRS [0 o NS o D - xS S
RN 7 .. SR, WY~ SN « R NS RO S S AN B JH: NI o W -SSR
Y - S NP - M- & S | . 4.1 1RO 0.AB .. _ —— e
e P B O P L L e e B e L B e
SR | o . O o SN -SSR 0.0 1.8 o TS N RV, (. -~ S
ST 2 YOS SN SRR & DU SN & I - NP - S SR v o SRS w S Ve S
B s . R SRR « DA N T.0.._....B.4 .. 22.1 . o 7 N
1z R, . 0.4 [ o T S o B S e S I D~ R o D
14 . L 2.0 2.9 1.3 1209 24.0.. . 0.87 S o
15 VU N AR & IO S R ST Sy S 15.5% . 0.40
i6 0.7 .. 1. 2.9 B.7 . 18.8 1.20
2.0 S
0.7
>

I

S 0.9 7.5 16.58 0.49
7.2 .. 0.9 T2l S2.0 0.14
B = T S, S R b2 0.57
Q.6 1.7 1E.5 T4 .4 0. 54
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‘ . XRE ANALYSIS oFf Rkemosokm Fuonm From Cuams SAdds O 9 0
m:": % Fe, O % AlyOy % TiO, % Cry04
1' €0.01 (0.003) 0:029 < V.01 {0,008) < q.o'm
_2[ ¢0.01 (0.008) 0.037 0017 £ 0.001
_3L {0.01 {0.005) 0.031 0.011 < 0.001
1 £0.01 (0.005) 0.031 < 0.01 (0.005) £0.001
‘SF <0.01 (0.0052 0.034 £0.01 (0.008) £.0.001
6 £0.01 (0.007) 0.037 £0.0) (.o.oos) | £0.001
D | |
7 {0.01 {0,007} 0.032 £0.0) (0.007) £0.001
T |
8 {0.01 (0.004) 0.028 0.010 £0.001
9 ¢0.01 (0.006) 0.036 0,010 £0.00}
1cl £0.01 (0.008) 0.072 0.011 ~<0.001
11' £0.01 (0.005) 0.041 £ 0.01 (.008) £ 0.001 ]
12I ] < 0.0] ”(0'.006) 0.034 0.012 < 0.00]
(1? <0.01 {0.005) 0,029 {0.01 (v.ws) | <0.001
o <001 (0.006) * [ o047 0.012 <0.001
l £0.01 (0.008) 0.060 0.011 £0.00]
iL ¢ 0.01 (0.006) 0.048 ‘_ 0.015 £0.001
Pl oo e <00t oo <0.001
€0.01 {0.005) 0.043 £ 0.01 (0.009) £ 0.001
¢0.01 {0.006) 0.040 0.013 £ 0.001
£0.01 (0.007) 0.040 0.010 < 0.001
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PO BOX 217, GORDON. N3wW, 2072 TELEX AR22622

PEKO-WALLSEND LTD.

HINCORTIQRATED IN NEW 50UTH waLES

METALLIFEROUS MINING D!VISION
25 MERRIWA STREET, GORDON, N.SW. 2072, AUSTRALIA TELEPHONE 498 4566

27th June 1988

—= R

Mr. J. Hann,
Divisional Manager - Exploration & Development,
Hocker Resources,

GPO Box 2724, / A foee bl reid B
SYDNEY.  NSW 2001 . MW ‘

(AOAw (A L }?%fvzrd—-tfffﬁwﬁ

/ . . S 4
Dear John, ?ﬁ,(-f_l{-t_ff/x.rf baecd e A M‘*ﬂg’ﬁ" T

PR At d Eretl o A Livtn .
SILICA SANDS — KING ISLANI '

; . : : e s
I/Ef.'.«l Lt Cd  fes Aol € JGenE
Vg E

During a visit to King Island last week, I discussed the silica sands project
with Michael Crow, Manager of Operations at King Island Scheelite Ltd. Michael
polnted out several operational limitations related to the wharf at Grassy,

of which you should be aware.

The wharf was designed in the early 1970's and was intended to handle the 900-
1000 toone (200 ft) capacity ships then in use. Allowance was also made for

a 4000 tonne (400 ft) ship to berth at the breakwater, however, because of the
presence of shallow areas within Little Grassy Bay, anything larger would have
great difficulty in manecuvering within the Bay, and would have to stand
off-shore. The 'Straitsman' (1200 tonnes) 1s the only vessel which regularly
uses the Grassy Wharf. The 'Mobil Australis' (26,000 tonnes) which brings in
the island's oil supplies, stands off the wharf at Naracoopa, and discharges
via a pipeline.

If an operation based on a 4000 tonne vessel was envisaged, transport and
loading facilities would need to be constructed along the breakwater. Allowance
would also have to be made for bad weather as, while the 'Straitsman' is
normally able to enter the harbour under most conditlons, a larger ship would be
adversely affected more frequently. '

Yours sincerely,
-

TP

P.R. Stephenson,
Chief Geologist,
Metalliferous Mining Division.

¢-c. R. Knight, MMD
M. Crow, KIS.

Principal operating companies
Peko-Wallsend Operations Lid, The Newcastie Watsend Coal Company Piy Limited
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PEKO-WALLSEND LTD.
METALLIFEROUS MINING DIVISION

INTER OFFICE MEMO

25 Merriwa Street,

ND
PAUL BALI Gordon, 2072.

PAT STEPHENSON
Date:

16th June 19838

SAMPLING OF "OLD" DUNE SANbS - SILICA SANDS PROJECT -
KING ISLAND.

Attached to this memo are brief geological logs and sampling
details for a limited hand auger sampling programme undertaken
from 6th-11th June 1988 as a first past effort to evaluate

the potential of silica sands within King Island Scheelite’s
mining lease.

Observations suggest that the three areas outlined in red on
the aerial photo (King Island Run 95 1085-91) are probably
Joined (i.e. continuous) with the western boundary extending
to the granite outcrop. Mapping in greater detail than time
allowed for this exercise would define this boundary guite
accurately. Overlap of new dunes on old dunes to the east
were particularly noted in the area of sample KI:13.

The overlying humus layer generally averaged 25 to 30cm in
thickness with leaching effects occurring down to one metire
depth. The base of the white, typically fine grained quartsz
rich sands averaged 2.2m and ranged from 0.8 to 3.7m.
Underlying the white sand is a variable thickness of grey-
stained wet sand followed by brown to chocolate coloured
clayish sand. The sample holes were generally terminated in
this zone due mainly to poor and very difficult auger
penetration rate.

Yl

PAUL BALIND
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Sample No.

HOLE DESCRIPTIOQON

Humic layer: degraded leaves,

White fine grained quartz rich
sand; well sorted, equigranular

Very dark blackish breown
clayish fine grained sand,
very slow penetration with

End of Hole (E.0.H.)

Very pale pink to white fine
grained well scrted equi-
granular gquartz rich sand

Dark brown to very dark brown
clayish fine grained sand.
Very slow penetration with

Pale grey fine grained quartz
rich sand with common plant
fragments, roots, ete.

White, fine grained, well
sorted, eguigranular quartz
rich sand. A 1l5cm wide clayish
humic layer is found at 1.50m

10cm wide humic clayish zone

Grey to brown grey fine grained
sand; some plant matter noted,

Location Co-ordinates Depth{m) Description
KI:1 218800E/563900N 0-0.25
bracken, etc.
0.25-1.5
1.5-1.87
hand auger
1.8.T
KI:2 218930E/563810N 0-0.25 Humic layer
0.25-0.80
0.80-~1.00
auger
1.00 E.0.H.
KI:3 2189TOE/563690N 0-0.25 Humie layer
0.25-1.00
1.00-2.20
2.20-2.30
2-30_2060
weakly clayish
2.60 E.O.H.



HOLE DESCRIPTION

6890

Sample No. Location Co~ordinates Depth(m) Description
KI:b4 219010E/563580N 0-0.25 Humic layer
0.25-3.60 White fine grained, well sorted
equigranul or gquartz rich sand.
Colour changes to slightly
greyish after 2m
3.60-3.90 Dark brown clayish humic
looking fine grained sand
3.90 £.0.H.
KI:5 218L4B0E/563660N 0-0.30 Humic layer
0.30-2.10 White to very pale grey quartz
rich sand, fine grained well
sorted, etc.
2.10-2.20 Impervious ? rock; no sample
return. Very hard, well
indurated
2.20 Hole abandoned
KI:6 218700E/5635208 0-0.30 Humic layer
0.30-1.30 White fine grained well sorted
quartz rich sand
1.30-2.45 Clayish humic layer, dark brown
and abundant plant matter
1.45-1.60 White to often grey fine
grained quartzose sand; some
plant fragments. Greyness
possibly due to leaching
1.60-1.75 Very dark brown clayish humic
loocking quartzose sand;
partially consolidated (lumpy).
Poor penetration with auger
1.75 E.0.H.

~
J

2
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Sample No.

Location Co-crdinates

Depth{m)

Description

KI:T

K1:8

KI:9

218650F /5634L0N

2185408 /563120N

218410E/563110N

0-0.56

0.56-3.50

3' 50_3-70

3.70-4.00

4.00

0-0.75

0.75-%.35

1.35-2.00

2,00

0=0.k0

0.40-0.75

0.75-2.65

2.65-2,75

2.75-4.70

L. 70

Humic layer

White fine grained, well scrted
quartz rich sand

Very pale brownish grey fine
grained sand; wet

Wet very dark brown to coffee
coloured weakly clayish
quartzose sand. Poor auger
penetration

E.O.H.

Humic layer

White fine grained well sorted
quartz rich sand

Pale grey brown to chocolate
brown quartzose, slightly
clayish fine grained sand

E.O0.H.

Humic layer

Pale yellowish grey fine
grained quartzose sand

White fine grained well sorted
equigranular quartz rich sand -

Very pale yellowish brown
quartzose sand

Predominantly- white quartz

rich sand, occasionally very
slightly grey or brown. The
sand is fine grained down to
3.75m and medium grained
thereafter. The sand is wet

at 3.75m and very wet by 4.0m.
Auger penetration is slow after
3.0m and very poor after L.5m
with sand washing in at depth

Hole abandoned
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HOLE DESCRIPTION

Sample No. Location Co-ordinates Depth{m) Description

KI:10 218310E/563110N 0-0.40 ~ Humic layer

0.40-1.00 Pale grey to pale greyish
brown to white fine grained
sand with common plant
fragments

1.00-1.85 White fine grained well sorted
. equigranular guartz rich sand
with patches of very pale grey
coloration, The sand 1s molst
at 1.75m and very wet by 1.85m

1.85-1.95 Very wet pale brownish-grey
white fine grained quartzose
sand

1.95 Hole abandoned. An impervious
layer was struck at this depth
and there was no sample return

KI:11 218410R /5628808 0-0.30 Humic layer

0.30-0.60 Grey-brown stained white fine
grained sand with common plant
fragments

0.60-2.00 White fine grained equigranular
well sorted quartz rich sand

2.00~2.80 Chocolate coloured fine grained
moderately c¢layish fine grained
quartzose sand

2.80 E.O0.H.

KI:12 218510E/562270N 0-0.25 Humic layer

0.25-0.50 Grey stained white fine grained
quartzose sand with common
plant fragments

0.50-1.60 White fine grained well sorted
quartz rich sand. Wet at 1.50m

1.60-1.90 Grey fine grained quartzose
sand; weakly clayish and wet

1.90-2.00 Chocolate coloured c¢layish
very wet fine grained sand

2.00 E.O0.H.
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HOLE DESCRIPTICN

Sample No. Location Co-ordinates Depth(m) Description
KI:13 218LBOE/562LTON 0-0.30 Humic layer
0.30-0.50 Grey stained sand with plant
matter
0.50-1.05 Greyish white fine to
occasionally medium grained
well sorted gquartz rich sand,
moist towards the base
1.05-1.40 Chocolate brown to very dark
grey (almost black) very
clayish fine grained quartzose
sand, generally wet
1.40 Hole abandoned. Impervious
layer at 1l.lm; no sample return
KI:lh 218L4T0E/562220N .0-0.30 Humic layer
0.30-0.50 White to grey fine grained
quartzose sand with plant
matter
0.50-3.35 White fine grained well sorted
quartz rich sand. Moist at
depth. Occasionally slightly
greyish
3.35-3.45 Grey to brown stained fine
grained quartzose sand
3.45-3.85 Very clayish brown fine to
medium grained moist sand
3.85 E.O0.H.
KI:15 218510E/5623T0N 0-0.L5 Humic layer
0.45-0.65 Grey stained white quartzose
sand with plant fragments
0.65-3.00 White fine grained well sorted
equigranular quartz rich sand
3.00-3.20 Wet greyish white gquartz rich
fine grained sand
3.20-3.65 Very wet greyish white quartz
rieh sand
3.65 Hole abandoned due to a) loss

of sample from auger
b)washing in of sand at depth
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KI:

KI:

KI:

KI:

KI:

KI:

KI:

KI:

KI:

KI:

KI-

KI:

KI:

KI:

KI:

Sample No

10
11
12
13
15
16

SAMPLING DETAILS

Interval Sampled

0.25-1.5m

0.25-0.80m
1.00-2.20m
0.25-3.60m
0.30-2.10m
0,30-1.60m
0.56-3.70m
0.75~-1.35m
0.75-2.65m
1.00-1.85m
0.60-2,00m
0.50-1.60n
0.50-1.05m
0.50-3.35m

0.65-3.00m

689¢C
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PEKO-WALLSEND LTD.
METALLIFEROUS MINING DIVISION

INTER OFFICE MEMO

From: P. R. Stephenson 25 Merriwa Street,

Gordon, 2072.

R. Xnight _ Date: 2L .5.88
- vr > RS Sl

Copy: M. Crow

SILICA SAND PROJECT - KING ISLAND

A meeting was held on the 18th May between myself and John Hann, Divisicnal
Manager - Exploration and Development for Hooker Resources, to discuss

preliminary assessment of the sand deposits on King Island Scheelite's mining
lease.

Hocker has identified 3 main types of sand dune deposits in the Grassy area:-—

1. Recent deposits forming the present-day beach and occurring inland for a
short distance,

2. Older recent deposits, occurring immediately inland from type 1 deposits,

3. 014 depcsits, occurring further inland again.

In terms of potential sources of high quality silica sand &0.02% Fe), type 1
deposits are the least attractive and type 3 deposits the most attractive, since

the older the deposit, the more likely are the impurities to have been been
leached from it.

From aerial photography work and reference to old reports {(report by J.
Jennings, 1958 attached), Hooker has identified areas within the Grassy portion
of the KIS mining lease apparently underlain by type 1 deposits {under and east
of the golf course), type 2 deposits (under the golf course) and type 3 deposits
(west and south of the golf course). (See attached aerial photograph and

overlay). Extensive dune deposits of all types have also been identified on the
adjoining exploration license held by Pimex.

It has been estimated that in order to establish a viable silica sand mining
cperation in this area, a minimwm of 5 million tonnes of high quality sand would
be required, i.e. capible of producing 0.5 million tonnes per year for 10 years.
Hooker believes that there may be approximately 2.5 million tonnes of type

3 deposits within the Grassy portion of the mining lease (although this figure
is very tentative), and at least 10-20 million tonnes within Pimex's ground,
Hooker wishes to evaluate the quality of the sand on the mining lease and, if

appropriate, to establish a working relationship with Peko hefore entering inte
discussions with Pimex.

Approximately 10-12 carefully taken samples from type 3 deposits on the mining
lease are required for analysis, together with observations as to visual
contaminants, thicknesses and surface extent. A request to carry out this work
has been sent to Michael Crow. In the meantime, Hooker will commence
preparatory economic modelling and will approach us again when the results of
the sampling programme are Knowt.

> Ve

P. R. Stephenson.
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P. R. Gtephenson

H- CTU\J 2&.5.88

SAMPLING PROGRAMME - SILICA SAND PROJECT -~ KING ISLAHD

{Refer to the attached memo to R. Knight on this subiect).

In order to obtain an indicative measure of the guality of sand deposits on
King Island Scheelite's mining lease, Hocker has requested that we undertake
the Tollowing progrumpe:- ’

- Collect a total of 10-12 1 kg samples from the areas of type 3 (old) sand
deposits which are marked in red on the photograph overlay. Each sauple
should be representative of the full thickness of sand at each sampling
locality. Overlying organic msterial and underlying "coffee rock" (if
present) should not be included. ‘The plots on the photograph overlay are
tentative, and it is likely that the deposits are wore extensive then shown.

- Collect using a steinless steel scil auger or an untarnished spade. It
is lmportant that no contauination, particularly rust, gets intec the
samples, Hooker can assist with sampling equipnent if necessary.

- Log the colour, grain sire and visual contaminants of the samples. Measure
thicknesses and attempt to establish surface extent.

-  Seal samplegs in plastic bags and despatch to:-

Hr. M. Davies
Laboratory,

Hooker Sands,

Captain Cook Drive,
CRONULLA. K.G5.W. 2230

I would be grateful if you could arrange for this programne to be carried out,
if pogsible by Paul Balind. When the senples are despatched, could you ask
nia to forward ue a wap and details of the samples (and to return the aerial
photograph).

If yourself or Paul have any guestions on this, please do not hesitate to ring.

Regerds.

PR

P. R. Stephenson. )

Encl.
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KING ISLAND
PRE-FEASTBILITY STUDY FOR
EXPORT OF MINERAL SANNS
ebruary 1989
Macknight Pty Ltd Macknight Pty Ltd
49 Cerdigan Place 457 Upper BEdward Street
ALBERT PARK WVIC 3205 BR1SBANE QLD 4000
Tel: (03) 690 7366 Tel: (07) 831 9033
Fax: (03) 690 9902 Fax: (07) 832 1140
Telex: AA 10720792 NCPT Telex: AA 10720792
Macknight
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PRE-TEASTBILITY STUDY FOR
EXPORT OF MINCGRAL SANDS

/

1.0 INTRODUCTION
2.0 SUMMARY
2.1 NARACOOPA JOINT VENTURE X
2.2 GRASSY JOINT VENTURE J/
3.0 NARACOOPA JOINT VENTURE .
3.1 RUL'TILE AND ZIRCON
3.1.1 Expert Through Grassy
3.1.2 Export Direct
3.2 ILMENITE
3.2.1 Export Direct
3.3 COMBINED QPERATION
3.4 COST ESTIMATES
3.4.1 General
3.4.2 Labour Costs
3.4.3 Export Through Grassy
3.4.4 Export Direct - Rutile and
Zircon in Bulk
3.4.5 Export Direct - Rutile,
Zircon and Ilmenite in Bulk
3.4.6 Combined Operation
3.4.7 Cost Summaries
4.0 GRASSY JOINT VENTURE ~J/

Macknight
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4.1 EXPORT OF DRY BULK SILICA SAND //
1.1.1 Sandblow Point
4.1.2 Jetily Point

4.2 EXPORY OF MOIST SILICA SAaND J/
4.2.1 SPM offshore Sandblow Point
4.2.2 S5PM offshore Jetty Point

4.3 COST ESTIMATES J/
4.3.1 General

4.3.2 Dry Bulk Export
4.3.3 SPM/Slurry Export
4.3.4 Cost Summaries
SHIPPTNG
5.1 NARACOOPA JOINT VENTURE X

5.1.1 Rutile/Zircon in

Containers ex Grassy
5.1.2 Rutile/Zircon in Bulk
5.1.3 Ilmenite

5.1.4 Combined Contaliner/Bulk

5.2 GRASSY JOINT VENTURE J/
5.2.1 Bulk Silica Sand to Japan
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Macknight



Tables

T Y Y = R - Y = V= Nt - N UPE TR G SRR 5FV R 5 B 'V B ' B A N NS BN

W o W W L W W e s e s s s s e N

O W ~J O N e WY Ul s Wk

—
o

089062

Macknight



0890
INTRODUCTION

In November 1988 Peko-Wallsend Ltd (PWI) commissioned
Macknight Pty Ltd {MPL) to carry out a pre-feasiblity

study for exporting mineral sands from King Island in
Bass Strait.

The study included the technical and economic
prefeasibility of the marine loading and shipping for
the following two separate projects:

o Naracoecpa Jeint Venture

- Export of 15,000t/a of rutile and 20,000t/ /a of
zircon from near Naracoopa to the West Coast of
USA (WCNA).

- Export of 70,000t/ /a2 of ilmenite from near

Naracoopa to Burnie in Tasmania.

o Grassy Joint Venture

(h 4

2 <

- Export of 250,000t/a to 1,000,000t/a of silica sand

from near Grassy Lo Japan.

Figure 1.0 shows the proposed location of the
developments.

Summaries of the results of the study and the cost
estimates are given in Section 2.0. The various options
for exporting rutile, =zircon and 1ilmenite both as
separate and combined operations are discussed in

Secltion 3.0 tcgethrr with details of the cost estimates.

Section 4.0 discusses Lhe alternative methods of loading
the silica sand at two polentlial sites near Grassy and

presents the associated cost estimates.

The shipping freight rates for each of the options for
both projecls are developed in Section 5.0.

Macknight
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will be by the export ship,s grabs.

This operation is slow and hampered by weather - a three
day loading duration {turnaround time) has been allowed

to cover these aspects.

GRASSY JOINT VENTURE

The prefeasibility study for the export of between
250,000 t/a and 1,000,000 t/a of silica sand from the
Grassy area has been carried out for twc systems of
loading at two potentlal port sites which include dry
bulk by conventional conveyor and a slurry system toc a

Single Point Mooring (SPM) offshore.

A pneumatic loading system was also considered but at
this stage it was found to be unpractical and toco
expensive over lhe distances to either the export berth

or SPM. This system is further discussed in section 4.

The existing harbour at Grassy restricts vessel size and
a new facility 1s therefore required to load the export
vessels necessary to maintain the specified throughputs.

Two potential sites have been identified.

- Sandblow Point which is in close proximity Lo

the centre of the mining operations.

- Jetty Point where the regquired water depths

are closer Lo shore.

The options for direct export of silica sand to Japan
include:

5 {a) Sandblow Point Dry Bulk - 250,000 t/a - 35,000 dwt

vessels.

5 (b} Sandblow Foint Dry Bulk - 1,000,000 t/a - Panamax

vessels.

Macknight
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6 {a) Jetty Point Dry Bulk - 250,000 t/a - 35,000 dwt

vessels.

6 {b) Jetty Point Dry Bulk - 1,000,000 t/a - Panamax
vessels.

7 (a) Sandblow Point SPM/Slurry 250,000 t/a - 35,000 dwt
vessels.

7 (b) Sandblow Point SPM/Slurry 1,000,000 t/a - Panamax
vessels.

8 (a) Jetty Point SPM/Slurry 250,000 t/a - 35,000 dwt
vessels.

8 (b) Jetty Point SPM/Slurry 1,000,000 t/a ~ Panamax
vessels.

The operating systems are based on dry average loading/
unloading rates of 1000t/h and 600t/h respectively. For
the slurry systems an extra day in the loading port has
been allowed and the freight rate is based on 20%
moisture contents to allow for cost of further on ship
dewatering in crder to deliver at 5% moisture content.

The slurry concentration would be 50% by wt.

One fully utilized 35000 dwt vessel can transport the
lower annual throughput (dry} but two 65000 dwt vessels
are required for 1.0 Mt/a. The marine facilities have
been located in water depths suitable for the 65000 dwt
at the outset.

Concepltual layouls for the port facility at each of the
sites have been prepared for both systems. Capital and
Operating costs have been estimated in section 4.3 and
summaries presented as cash flows over the 10 year life
of the mine with a NPV are given in'Tables 2.2 and 2.3
for Dry Bulk and Slurry systems.

Tt will be seen that the dry bulk alternative 1s more
economical both in capital and operating costs with

minor differences for sites - which can only be resolved
in detail.

Macknight



The layout of the dry bulk facilities is based on Lhe
concept of a berth with stand-off moorings te minimize
down time, and to utilize navigaticon procedures which do

not involve tugs.

Whilst these procedures have performed satisfactorily in
other places it is not possible tce confirm their
sultability without further data and it is therefore
recommended that wave, wind and tide measurements are
taken as a first step in further studies shcould the
project appear potentially viable. This data would also
be necessary for the SPM options.

In addition teo the options studied the alternative of a
floating structure is always possible. However in the
context of short approach trestles for dry bulk loading
this option 1s wusually more expensive and has been

discounted.

10
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KING ISLAND EXPORT STUDY TADLE 2.2
SUMMARY O QPTIONS ALL AMOUNTS AS'000
OPTION /  YLAFR -2 -1 1 2 3 1 5 6 7 3 9 Lo 1 NV

DRY BULK - SANDBLOW POINT
S5a S1LICA SANDS - 250,000T/A DRY LULK - 35,000DWT

CAPITAL COSTS 14,305 14,305
OPERATING COSTS 6,643 6,893 6,393 6,893 6,893 6,393 6,993 6,593 6,393 6,893

SALVAGE G 25% ) -7.,153

TASH COST 14,305 14,305 6,593 6,993 6,893 6,593 6,893 6,593 6,593 6,593 6.593 6.893 ~7,153 458,251

b SIL1CA SaND5 - 1,000,0007/4 DRY BULK - PANAMAX
CAPITAL COSTS 17,268 17,268

OPERATING COSTS 18,331 15,331 156,331 16,231 15,331 16,231 19,331 15,331 18,331 18,331

-5,634

SALVAGE @ 25%
CASH COST 17,268 17,264 15,331 18,331 18,331 18,331 15,331 18,331 18,331 15,331 18,331 19,331 -8,634 956,235
DRY BULK - JETTY POINT
Ga SILICA SANDS - 250,000T/A DRY BULK - 35,000DWT
CAPITAL COSTS 12,724 12,7124
OPERATING COSTS 6,760 6,760 6,760 6,760 6,760 6,760 6,¥60 6,760 6,760 6,760
SALVAGE @ 25% -6,362
EASH COST 12,724 12,724 §,760 6,760 6,760 6,760 6,760 6,760 6,760 6,760 6,760 6,760 -G,362 45,307
6L SILICA SANDS - 1,000,000T/A DRY BULK - PANAHAX
CAPITAL COSTS 17,973 17,973
OPERATING COSTS 18,390 19,390 18,390 18,390 13,390 15,390 13,390 18,390 18,390 18,390
SALYAGE @ 25% -8,386
CASH COST 17,973 17,973 15,390 18,390 15,390 18,390 18,390 18,390 18,390 15,390 15,390 13,390 -8,958C 97.547 Y
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KING ISLAND EXPORT STUDY TABLE 2.3
SUHMARY DF OPTIONS ALL AMOUNTS As'0DO
-1 1 2 3

3 9 10 11 NPV

oPTION /YL

GRASSY JOINT VENTURE

SPH/SLURRY — SANDBLOW POINT
7a SILICA SANDS - 250,000T/A SPH/SLURRY - 35,C00RWT

CAPITAL COSTS 16,704 16,704
OPERATING COSTS 5,506 8,506 3,506 8,506 8,306 8,306 8,506 B8.506 8,506 3,506

SALYAGE -8,352

CASN COST 16,701 16,704 §.506  §,506 §.506 8,506 8,506 5,506 8,506 8,506 8,506 9,506 -8,352 58,079

b STLICA SANDS - 1,000,000TfA SPM/SLURRY ~ PANAMAX
CAPITAL COSTS 22,647 22,647
COPERATING COSTS 27,995 22,995 22,995
SALYAGE
CASH COST

22,995 22,995 22,995 22,995 22,995 22,995 22,985
-11,321

22,647 22,647 22,995 22,995 22,995 22,995 22,995 22,495 22,995 22,995 22,995 22,995 -11,324 122,240

SPH/SLURRY JETTY POINT
S5a S5ILICA SAMDS - 250,000T/A SPH/SLURRY - 35,000DWT

CAPITAL COSTS 17,070 17,070

OPERATING COSTS 5,506 8,506 8,506 8,506 5,506 3,566 8,506 8,506 8,506 5,500

SALVAGE -8,535

CASH COST {7,070 17,070 8,506 8,506 3,506 8,506 8,506 8,506 9,506 8,506 3,506 5,506 ~S,§jb 38,6414

8b SLLICA SANDS - {,000,000T/A SPM/SLURRY - PANAMAX

CAPITAL COSTS 22,464 22,464

OPERATING COSTS . 22,980 22,980 22,980 22,980 22,930 22,980 22,9580 22,950 22,980 22,950

SALVAGE -11,232

CASN COST 22,464 22,464 22,950 22,950 22,980 ‘22,950 22,980 22,980 22,9830 22,930 22,980 22,989 -11,232 121,803
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GRASSY JOTNT VENTURE

Grassy 1s a small town on the south east coast of King
Island. The township serves the scheelite mine cperated
by King Island Scheelite.

A port consisting cof an outer breakwater constructed
from the spoil of the scheelite mine was constructed in
1971, The port provides an all weather harbcour for
fishing vessels and the M.V. Straitsman which currently
services King Island on a weekly basis.

The wharf facilities consist of a Ro-Ro ramp, 85m of
concrete deck wharf and a fixed leg derrick. Depth and
turning constraints restrict the size 0f vessel able to
berth at the wharf facilities.

The seas offshore at times could be described as severe

with numerous reefs that restrict navigation.

The brief requires Iinvestigation of the facilities

necessary for the export of between 250,000t and
1,000,000t of silica sand per annum.

Two methods for loading the sand have been included in
the investigation as follows:

- Dry Bulk Silica Sand using conventional

conveyors with a fixed head loader.

- Moilst S5ilica Sand using a slurry sysfem piped
to a single Point Mooring {(SPM) offshore.

The thrcocughputs and the size ¢f the associated vessels

are such as to reguire the construction of a new export
facility.

23
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The cost of breakwaters and extending Grassy to provide
an all weather loading port would be prohibitive and

therefore an exposed facility has been considered.

The following two potential port sites have been
included in the investigation:

- Sand Blow Point which is closer to the centre

of mining operations and

- Jetty Point which is seaward of the existing

breakwater where deepwatler is relatively close to
shore.

The various opticons are discussed in the following
sections. The asscciated cost estimates are presented
in Secticon 4.3 and the shipping aspects with freight
rates are given in Section 5.0.

Figure 4.1 following provides a similar representation
of the operations considered.

A third option of pneumatic loading of dry sand via a
SPM was also briefly considered. The minimum required
loading rate for a reasonable turnaround of the export
vessel together with the excessive pumping lenglhs
results in systems that are outside the levels of
present technology. For example systems with installed
horsepower greater than 4 kW/tonne of product conveyed
and ailr consumption in excess of 2000 m.m per min. lead
to very high operating costs due to the alr consumption
of the system when compared with power requirements for

the slurry system at about 1 kW/t and much less for the
conveyor system.

Maintenance, particularly if a breakage occurred in the
sub sea pipe, could be expensive and at this stage the

option of a pneumatic system has not been given any

24
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further consideration.

While our costing systems have been based on
conventional deep trough coveying design, there may well
be some significant savings to be achieved in the use of
the emerging pipe conveyor technology. While these
systems share approximately the same installed costs as
cenventional conveyors, they have the potential for cost
savings in the areas of the approach trestle and
supporting structure.

EXPORT OF DRY BULK SILICA SAND

This option considers conventional loading by conveyor
of dry silica sand. Two vessel sizes have been
considered to accomodate the range of throughputs
specified in the brief.

Shipping cycle times have been calculated for the

loading, travelling to Japan, discharge and returning to
King Island for the range of throughputs defined. A

significant allowance has been made for the potential

downtime that could be experienced at both port sites.

Loading,/unloading rates have been taken at averages of

1000t/h and 600t/h.

Taking all these criteria into consideration the lowest
throughput of 250,000 t/a would require a dedicated
vessel of a minimum size of 35,000 dwt. The higher
throughput of 1,000,000 t/a would require two Panamax
vessels of 65,000 dwt.

Because of availability and cost advantage of using
Panamax bulkers, the proposed facilities have been

located in water depths to svit the draft of loaded
65,000 dwt vessels.

At both port sites the export facility for dry bulk

25
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loading will consist of an access trestle carrying Lhe

conveyor and road, and a jelty head supporting the fixed
head loader.

The sea conditions require that the vessel moor off the
berth and that the moorings are capable of allowing

loading tc continue in seas of up to 2.5m.

The berth will include two berthing fender dolphins and
4 mooring buoys. Spring lines are attached to tlhe
dolphins and bow and stern breast lines to the mooring
buoys. The spring lines will be used to move the vessel
along the berth under the fixed loader whilst the

mooring buoys maintain transverse position.

The loader although fixed will have slewing capacity so
that a number of holds can be accessed therefore

minimising movements.

Although the predominant swell direction is from the
south the alignment of the berth will be to the
southeast to reduce roll of the vessel to a minimum and

allow reasonable navigation access.
Sand Blow Point

Sand Blow Point is the southern headland of Grassy Bay.
{Refer to Figure 1.0). It is more central to the
operation of the mine but is some 10-15m above sea level
and hence the route of the trestle will have to be

carefully located.

The 65,000 dwt Panamax bulk carrier draws 12.6m fully
laden and with a head sea with wave heights up to 3m and
a wave periods of 13 seconds could increase the draft by
2m. Allowing in addition an underkeel clearance {(UKC)
of 15%, the minimum required water depth at chart datum
is 16.8m.

26
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The hydrographic information available is limited Lo the
chart AUS 789 which indicates adequate water deplh some
600m frem the shore. The extent of the reef{ on the
shore 1s unknown and it could be an advantage for the

Lrestle to come ashore further south on an east-west
alignment.

Omagh Reef directly east of Sand Blow Point presents a
navigation hazard and adequate distance must be allowed
for emergency departures.

Jetty Point

Jetty Point is at the main root of the existing
breakwater joining Grassy Island to form the harbour.
The water offshore drops quickly to 20m depth and the
associated trestle lengths to the locaticn of the export
berth are about 50% of those necessary for the
equivalent facility off Sand Blow Point.

This significant advantage must be offset against the
distance to the centre of the mining activity and
associated conveyor lengths. The location of the export
port off Jetty Point will also cause some inconvenlences
to the operation of the Poert of Grassy.

EXPORT OF MOIST SILICA SAND

The option of loading the silica sand as a slurry has
been investigated for throughputs of 250,000 t/a and

1000,000 t/a with the port or SPM located off Sandblow
Point or Jetty Point.

It has been assumed that the slurry will be 50% solids
and 50% water. Once loaded onto the ship, excess water
will be decanted until the mixture is approximately 80%
solids and 20% water. The remaining water will be

removed during the voyage and the final product will) be

27
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equivalent to the dry bulk option ie 95% solids and 5%

water.
The slurry would be loaded at 2000t/h.

Sand is fed by conveyor from beneath a stcrage shed to a
mixing tank where the slurry is prepared. Mixing of the

slurry only occurs when a ship is in port and ready to
receive its cargo.

Prelimlinary calculation show that the slurry would be
pumped to the vessel 1n a 600m.m dia pipe at
approximately 2m/s. The line connects with a manifold
on the seabed. From the manifold flexible hoses carry

the slurry to a floating buoy which is anchored to the
seabed with heavy chains.

The export vessel moors to the buoy and can swing around

to conlinuously point into the predominant sea.

Floating hoses pass the slurry from the buoy to the side
of vessel.

Once the slurry is on board it is envisaged that Lhe
silica sand will settle and excess water will be pumped

ashore through a second pipeline.

We have assumed that the moisture content will reduce
frem 50% to 20% before the vessel sails for Japan.
During the voyage further dewatering will take place
using special equipment and it is intended Lhat the

vessel will arrive in Japan with only 5% molsture.

Although these assumptiocns are reasconable further
investigation will be necessary if the slurry option 1is

to be considered further.

28
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SPM off Sandblow Point

A preliminary position for an SPM off Sandblow Point is
shown in Figure 4.4 following.

The mooring buoy has been located to allow the vessel to

come around in the weather with the bow intoc the
predominant seas.

The location of the SPM must be selected to be a safe

distance from the dangercus contour line in all weather.

The dangerous contour line is determined by the laden
draft of the vessel plus the increase due to heave in

cperating seas plus an underkeel clearance.

For the 65,000 dwt vessel with a jetty laden draft of

12.6 m the dangerous contour would 17 m below Chart
Datum.

SPM off Jetty Point

A preliminary arrangement for an SPM loacated off Jetty
Point is shown in Figure 4.5. The dangerous seabed
contour is closer to the shore at this site and hence
pipe costs operating costs etc.. will be less than for
the facility located at Sandblow Point.

COST ESTIMATES

General

Capital and operaling costs have been estimated at
"order of magnitude” level of accuracy for the export of
silica sand from a mine at Sandblcw Point near Grassy on
King Island. Two options have been costed; dry bulk and
SPM/slurry. FEach of these options has been costed for

marine facilities at Jetty Point and Sandblow Point.

29
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Costs have also been estimated for the export of
250,000t and 1,000,000t per vyear.

The costs have been presented in cash flow form and a
Net Present Value calculated at a discount rate of 15%.
The results are set out in Table 2.2 and 2.3 in section

2.0 cf this report.

Costs are developed in similar manner to those for the |
Naracoopa Joint Venture and reference should be made to

Section 3.4.1 of this report for details of:

- Interfaces between mining and marine export
- Spares allowance

- Engineering allowance

- Contingency allowance

- Operating cost categories

The basis of operating labour costs are described in
Section 3.4.2.

Dry Bulk Export

Costs have been estimated for a dry bulk export port at
Sandblow Point and also at Jetty Point. Each

installation consists of:

- an A frame storage shed to hold one shipment
of sand.

- areclaim system and conveyors to transport
sand to the ship loader.

- an approach trestle and berth with fender
dolphins

- a fixed point loader on the berth

- buildings and accomodation
- line boat
- mooring buoys

- navaids

30
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- an access road between the mine and Grassy

Harbour

The installations at each site are the same except at
Grassy where there is an additicnal conveyor between the

storage shed and the shiploader.

At Grassy the receival, storage, dispatch system will
impinge on the existing port area. It has been assumed
that the receival system and storage shed will be
located south-west of this port and adjacent to the port
access road. This could affect the gulf course. The
dispatch conveyor will cross under ﬁhe port access road
and be located on the seaward side of the road as far as
Jetty Point. The sand will pass through a transfer
tower located on Jetty Point and then onto the trestle
conveyor to be loaded onto the ship.

At each site, options were costed for throughputs at

250,000t and 1,000,000t per year. The capital costs are

equivalent except for the size of the storage shed.

Operating costs reflect the differences in gquantity.

For each option, it has been assumed that the mining
operation will deliver sand to the storage shed,

probably by a roof mdunted conveyor and tripper.

SPM/Slurry Export

Capital cost have been estimated at "order of magnitude”
accuracy for a Single Point Mooring/Slurry silica sand
export facility. Costs have been developed for two
sites; Sandblow Point and Jetty Point. For both sites,
two annual tonnage rates have been costed; 250,000t/a
and 1,000,000t/a.

It has been assumed that the slurry will be 50% solids

and 50% water. Once lcaded onto the ship, excess water

31
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will be returned until the mixlure is approximately 80%
solids and 20% water. The remaining water will be
removed during the voyage and the final product will be

eguivalent to the dry bulk ecption ie 95% solids and 5%
water.

The estimates assume that the sand will be delivered to
the storage shed as part of the mining operation. This
estimate includes the storage shed, reclaim system,
mixing tank and mixer, pump, undersea pipeline, flexible

delivery hoses and the SPM for the export vessel.

The storage shed is sized to contain one shipment of
sand. The reclaim system consists of an underf{loor
tunnel in which there is a conveyor. Sand is fed onto
the conveyor through openings in the floor of the shed
and delivered to the mixing tank at approximately 1,000t
per hour.

Mixing of slurry takes place when a ship is in port and
ready to receive product. A tank of 2000t capacity has
been allcwed so0 as to provide 1 to 2 hours of slurry in
case of breakdowns in the system supplying sand and
slurry.

The slurry pump is 1,000 kw capacity and 2 standby has
been allowed. It is assumed to be electrically driven
using power from the existing generating capacity on
King Island.

The single point mooring will be anchored to the sea bed
with at least four marine anchors with heavy chains
connecting them the body of the mooring. Spare chains

and anchors are allowed.

A dam and water supply line have been allowed. This

w1lll provide the water for slurry production.

32
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Buildings, amenties, workshop, services and
acccemmodation are provided in similar amounts as for the

dry bulk option.

A line boat has been provided to assist with mooring and
to change snotters on the floating delivery hose just
before the export vessel arrives and also after it

leaves.

Contingency on capital costs has been increased to 33%

for the slurry option.

Operating costs include labour for the reclaim system
and the preparation and pumping of slurry. Tradesmen

have been allowed [or repair and maintenance work.

The sea freight to Japan takes into acount the water
content of the carge by increasing the freight rate for
the equivalent dry bulk sand by 26%. An additional day
has been allowed in the shipping cycle to take into
account the lower production rate when slurry is being
loaded. '

Cost Summaries

Cost estimate sheets for the eight options f{or the
Grassy Joint Venture are set out in this section. The

tables are as follows:

Table 4.3.1 Summary of Options for Dry Bulk Export

Table 4.3.2 250,000t/a dry bulk from Sandblow Point
Table 4.3.3 1,000,000t/a dry bulk from Sandblow Point
Table 4.3.4 250,000t/a dry bulk from Jetty Point
Table 4.3.5 1,000,000t/a dry bhulk from Jetty Point
Table 4.3.6 Summary of Options for SPM/Slurry

Table 4.3.7 250,000t/a SPM/Slurry from Sandblow Point

33
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Table 4.3.8 1,000,000t/a SPM/Slurry from Sandblow Point
Table 4.3.9 250,000t/a SPM/Slurry from Jetty Point
Table 4.3.10 1,000,000t/a SPM/Slurry from Jetiy Point

The Summary of Options includes the Net Present Value of
cach option. The discount rate 1s 15% and represents
the cost of borrowed funds, or the opportunity cost of
owners funds if used in the project.

The NPV has been calculated over a period including the

life of the mine (10 years) and the construction period
{2 years).

34
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KING ISLAND EXPORT STUDY TABLE 4.3.1
SURMMAEY OF ORTIONS ALL AMOUNTS AS'000
DPTION  /  YIAR 2 1 T iy 7 T8 e 1w a1 v
" GRASSY JOINT VENTURE o

DRY DULK - SANDBLOW POINT
5a SILICA SANDS - 250,000T/A DRY DULE - 35,000DWT

CAP1TAL COSTS 14,305 11,305

OPERATING COSTS 6,893 6.893 6,993 6,893 6.593 6,893 6,893 6,593 6,833 5,593

-7,153

SALYAGE @ 25%

TASH COST 14,305 14,205 6,893 6,593 6,593 6,893 6,893 6,597 6,893 6,893 6,893 G,893 7,153 48,251

3b SILICA SANDS - 1,000,000T/A DRY DULK - PANAMAX
CAPITAL COSTS 17,268 17,268
OPERATING CQSTS
SALVAGE @ 25%
CaSH COST

15,331 18,33) 1§,33118,331 18,331 18,331 13,331 15,331 15,331 19,3131
’ -8,634

17,265 17,266 18,331 16,331 18,331 18,331 15,331 15,331 18,331 15,331 18,331 18,331 -8,634 96,235

DRY BULK - JETTY POINT

Ga SILICA SANDS ~ 250,000T/A DRY DULK - 35,000DWT
CAPITAL COSTS 12,724 12,724
QPERATING COSTS
SALVAGE @ 25%
CASH COST 12,724 12,724 6,760 6,760 6,760 6,760

6,760 6,760 6,760 6,760 6,760 6,760 6,760 6,760 6,760 6,760
6,362

6,760 6,760 6,760 6,760 6,760 6,769 -0,362 45,307

6b SILICA SANDS - }1,000,000T/A DRY BULK - PANAMAX
CAPITAL COS5TS 17,973 17,973
OPERATING COSTs
SALVAGE 3 25%
CASH COST

18,390 148,350 18,390 18,320 158,390 15,390 18,390 18,390 18,390 18,390
-8,956

17,973 17,973 18,390 1&,390 15,390 18,390 18,390 18,390 18,390 156,390 18,390 15,3490 -5,996 97,547
AN
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KING ISLAND EXPORT STUDY

TABLE 4.3.2

GRASSY JOINT VENTURE - OPTION 5{a)
7R DESCRIPTION OTY  UNIT RATE AMOUNT  AMOUNT
250,000 T/A DRY BULK - 35,000DHT- SANDBLOW POINT - SILICA SAND
CAPITAL COSTS
ACCESS ROAD GRASSY-SANDBLOW PT 2.50 Ky S0,000.00 225,000
SITEWORKS ITEM 500,000
STORAGE SHED 5,000 M2 750.00 3,750,000
RECLAIM TUNKEL 300 1 5,000.00 1,300,000
RECLAIM CONVEYOR 350 M 2,500.00 575,000
TRANSFER TOWER 1 NO 150,006.00 15¢,000
TRESTLE CONVEYOR 750 1 2,500.00 1,575,000
FIXED PT LOADER 200CT/UR ITEM 1,500,000
APPROACH TRESTLE 500 M 10,000.06 6,000,000
BERTH 100 M2 3,000.00 300,000
RALKHAYS 50 M 1,300.00 90,000
FENDER DOLPHINS 2 K0 250,000.00 560,000
BOUYS 4 NO  300,000.00 1,200,000
BUILDINGS 150 M2 730.00 112,300
AMENITIES 50 H2 1,000.00 50,000
WORKSIICP 200 M2 500.00 100,000
SERVICES ITEH 150,000
ACCOMMODATION 7%  150,000.00 1,050,000
NAVAIDS LTE™ 150,000
LIKE BOAT 1 NO  250,000.00 250,000 20,657,500
SPARES 5% ITEM 120,000
ENGINEERTNG 10% ITEM 2,080,750
CONTINGENCY 25% 1TCH 5,722,063 7,922,513
TOTAL CAPITAL COSTS L 25,610,313
ANNUAL OPERATING COSTIS
LABGUR
CONVEYOR/LOADER 1 KO 39,000.00 39,000
GENERAL LABOUR 2 NO 36,000.00 72.000
TRADESMAN 4 NO 14,000.00 176,000 287,000
ENERGY
CONVEYOR/LOADER 500,000 KWHR 0.13 62,500
M15C POWER & LIGHT 50,000 KWHR 0.13 6,250
LIKE BOAT 1,000 L 0.60 §00 69,350
- '/‘
REPAIRS & MAINTENANCE
STRUCTURES 5% ITEM 516,123
PLANT & EQUIPHENT 7.50% 1TEM 213,750
ROADS % ITEH 1,500 1,034,375
OTHER
SLA FREIGHT TO JAPAN 250,000 T 18,37 4,592,500
LINE BOAT MOORING 52 WKS 200.00 10,400 1,602,900
CONTINGENCY 15% 1TEM 899,014 599,014 -
" "TOTAL ANNUAL OPERATING COSTS T T 6.592,669



KING ISLARD EXPCRT STUDY
GRASSY JOINT VENTURE - OPTION Sib)

TABLE 1.3.3

ITEH

DESCRIPTION

TeTY  uNIT

68008690

AMOUNT

RATE AHGUNT
1,000,000 T/A DRY BULK - FAMAMAX - SANDBLOW POINT - SILICA SAND
CAPITAL COSTS
ACCESS ROAD GRASSY-SANDHLOW PT 2.50 K1 §0,000.00 225,000
SITEWORKS ITEH 500,000
STORAGE SHED 5,500 M2 550.00 6,375,000
RECLAIM TUNKEL 500 M 5,000.00 2,300,000
RECLAIM CONVEYOR 550 M 2,500.00 1,375,000
TRANSFER TOWER 1 NO  1530,000.00 150,000
TRESTLE CONVEYOR 750 1 2,500.00 1,575,000
FIXED PT LOADER 20007 /HK ITEM _ 1,500,000
APPROACH TRESTLE 600 M 10,000.00 G,000,CG00
BERTH 100 M2 3,000.00 308,000
WALKKAYS 6O M 1,500.00 90,000
FENDER DOLPHINS 2 N0 280,000.00 560,000
BOUY'S 41 re  300,000.00 1,200,000
BUILDINGS 150 M2 750.00 112,500
AMENITIES 50 12 1,000.00 50,000
HORKSHOP 200 M2 500.060 100,000
SERVICES TTEM 450,000
ACCOMMODATION S NO  150,000.00 1,200,000
NAVAIDS ITEM 150,000
LINE BOAT 180 250,000.00 256,000 24,962,500
SPARES 5% 1TEM 155,000
ENCINEERING 105 ITEM 2,511,750
CONTINGENCY 25% 1TEM 6.907,313 9,574,063
TOTAL CAPITAL COSTS 34,536,563
ANNUAL OPERATING COSTS
LABOUR
CONVEYOR/LOADER 2 NO 39,000.00 73,000
GENERAL LABOUR 2 no 36,000.00 72,000
TRADESMAN 4 NO 44,000.00 176,000 326,000
ENERGY
CONVEYOR/LOADER 2,000,000 KWHR 0.13 250,000
M1SC POWER & L1CHT 200,000 KWKE "0.13 25,000
LINE BOAT 1,000 L 0.60 © 600 275,600
P
- REPAIRS & MAIMNTENANCE
STRUCTURES 5% ITEH 936,125
PLANT & EQUIPHENT 7.50% ITEM 307,500
ROADS 2% ITEM 4,300 1,245,123
OTHER
SEA FREICHT TO JAPAN 1,000,000 T 14.08 11,080,000
LINE BOAT MOORING 52 WKS 200.00 10,400 14,090,400
CONTINGENCY 15% 1TEM 2,391,019 2,391,019 -
- TOTAL ANNUAL OPERATING COSTS T 18,231,134



KING

ISLAND EXPORT STUDY
GCRASSY JOINT VENTURE - OPTION 61a)

TALLE 4.3.4

1TEM DBSCRIPTiON QTY UNIT RATE AMOUNT AHMOUNT
250,000 T/A DRY BULK - 35,0000WT- JETTY POINT - SILICA SAND T
CAPITAL COSTS
ACCESS ROAD GRASSY-SANDELOW PT 2.50 K4 20,000.00 225,000
SITEWORKS 1TEM 500,000
STORAGE SHED 5,000 M2 750.00 3,750,000
RECLAIM TUNNEL 300 M 5,000.00 1,500,000
RECLAIM CONVEYOR 350 n 2,500.00 575,000
RECLAIM CONVEYCR 350 1 3,000.00 1,050,000
TRANSFER TOWER 2 50 150,000.00 300,000
TRESTLE CONVEYOR 350 M 2,500.00 575,000
FINED PT LOADER 2000T/HR ITEM : 1.500,000
APPROACH TRESTLE 350 M 10,000.00 3,500,000
BERTH 100 M2 3,000.00 300,000
WALKWAYS 60 M 1,5€0.00 90,000
FENDER DOLPHINS 2 N0 290,000.00 360,000
BOUYS 4 N0  300,000.00 1,200,000
DUILDINGS 150 M2 750,00 112,500
AMENITIES 50 M2 1,000,00 50,000
WORKSHOPD 200 M2 500.00 100,00
SERVICES 1TEH 450,000
ACCOMMODATLON 750  150,000.00 1,050,000
NAVAIDS ITEN 150,000
LINE BOAT 1 N0 250,000.00 250,000 18,387,500
SPARES 5% 1TEM 120.000
ENCTNEERING 10% ITEM 1,850,750
CONTINGENCY 25% ITEM 5,089,363 7,060,313
TOTAL CAPITAL COSTS T725,117,813
ANNUAL OPERATING COSTS
LABOUR
CONVEYOR/LOADER 1 NO 39,000.00 39,000
GENERAL LABOUR Z ND 36,000.00 72,000
TRADESMAN 1 K0 44,000.00 176,000 287,000
ENERGY
CONVEYOR /LOADER 500,000 KWHR .13 62,500
H1SC FOWER & LIGHT 50,000 KWHR .13 6,250
LINE BOAT 1,000 L 0.60 500 69,350
_-REPAIRS & MAINTENANCE
”  STRUCTURES 5% ITEM 01,125
PLANT & EQUIPMENT 7.50% 1TEM 213,750
ROADS 2% 1TEM 1,500 919,375
OTHER
SEA FREIGHT TO JAPAN 250,000 T 1§.37 4,532,500
LINE BOAT MOORING 52 WIS 200.00 10,400 4,602,900
CONTINGEKCY 15X ITEM 551,704 581,794
TOTAL ANNUAL OPERATING COSTS T 60,419



KING ISLAND EXPCRT STUDY
GRASSY JOINT VENTURE - OPTION Bib)

TABLE 4.3.5

ITEA

DESCRIPTION

@ty | UNIT

RATE AHOUNT AMOUNT
1,000,000 T/A DRY BULK - PAHAMAX - JETTY POINT - SILI1CA SAND T
CAPITAL COSTS
ACCESS ROAD CRASSY-SANDBLOW PT 2.50 KM 90,000.00 225,000
S1TEWCRKS ITEM 500,000
STORAGE SHED 8,500 12 150.00 6,275,000
RECLAIM TUNNEL 500 # 5,000.00 2,500.000
RECLAY CONVEYOR 550 H 2,500.00 1,375.000
RECLAIM CONVEYOR 250 1 2,500.00 575,000
TRANSFER TOWER 2 K0 155,000.00 300,000
TRESTLE CONVEYOR 750 n 2.500.00 1,575,000
FIXED PT LOADER 2000T/HR ITEM 1.500.000
APPROACH TRESTLE 600 M 10,000.00 6,000,000
BERTH 100 M2 3,000.00 200,000
VALKKAYS 60 M 1,500.00 90,000
FENDER DOLPHINS 2 %D 250,000.00 560,000
BOUYS 4 %0  300,000.00 1,200,000
BUILDINGS 150 M2 750.00 112,500
AMENITIES 50 M2 1,000.00 50,000
HORKSHOP 200 M2 500.00 100,000
SERVICES ITEH 430,000
ACCOMMODATIOR & O 150,000.00 1,200,000
NAVALDS ITEH 130,000
LINE BOAT L N0 250,000.00 250,000 25,957,500
SPARES % ITEM 155,000
ENGINEERING 10% 1TEM 2,614,250
CONTINGENCY 25% ITEH 7,159,165 9,955,436
TOTAL CAPITAL COSTS 35,945,935
ANNUAL OPERATING COSTS
LABOUR
CONVEYOR/LOADER 2 ND 39,000.00 75,000
CEMNERAL LABOUR 2 No 36,006.00 72,000
TRADESHAN 4 N0 13.000.00 176,000 326,000
ENERGY
CONVEYOR/LOADER 2,008,000 KWIR 0.13 250,000
M1SC POWER & LIGHT 200,000 KWHR .13 25,000
LINE BOAT 1,000 L 0.60 T go0 275,600
P
REPAIRS & HATNTENANCE
STRUCTURES 5% 1TEM §57,375
PLANT & EQUIPMENT 7.50% ITEM 207,500
ROADS ' 2% ITEH 3,500 1,299,373
OTHER

SEA FREICHT TO JAPAN
LINE BOAT HOORINGC

CONTINGENCY

1,000,000 T
52 WKS

15% ITEM

14.08 14,050,000

200.

oo

10,400 14,090,400

2,393,706 2,398,700

TOTAL ANNUAL OPERATIKNG COSTS

T T18.390,081



KING ISLAND EXPORT STUDY TABLE 4.3.G
%
SUMHARY OF QPTIONS, ’ ALL AMOUNTS As'000 o
3 orTioN / YEAR -2 -1 1 2 3 4 -5 G 7 3 9 10 11 NPV

GRASSY JOINT YENTURE

SPH/SLURRY ~ SANDBLOW POINT
7a SILICA SANDS - 250,000T/A SPM/SLURRY - 135,000D%WT

CAPITAL COSTS 16,704 16,704
OPERATING COSTS 3,506 8,506 8,506 8,506 8,506 8,506 &.506 8,506 5,506 §,506
SALVACE -5,252

8,506 8,506 8.506 -8,352 58,079

CASH COST 16,704 16,704 8,506 3,506 5,506 8,506 5,306 §,506 8,500

b SILICA SANDS - 1,000,000T/A SPM/SLURRY ~ PANAMAX

CAPITAL COSTS 22,647 22,647
GPERATING COSTS 22,995 22,995 22,993 22,995 22,935 22,995 22,995 22,995 22,995 22,995
SALVACE -11,324

22,995 -11,324 122.290

CASH COCST 22,647 22,647 22,995 22,935 22,995 22,995 22,995 22,993 22,995 22,995 22,995

SPHM/SLURRY JETTY POINT
S5a SILICA SANDS - 250,000T/A SPM/SLURRY - J5,000DWT

CAFITAL COSTS 17,070 17.070

OPERATING COSTS 8,506 8,506 5,506 5,506 4,506 8,506 8,306 §,506 8,506 8,500

SALVAGE -5.533

Caslh CoST 17,070 17.070 8,306  8.506 5,506 3,506 $,506 8,506 A.506 8,506 8,306 8.506 -8,535 380644
Sb SILICA SANDS - 1,000,000T/A SPM/SLURRY - PANAHAX

CAPITAL COSTS 22,464 22,464

OPLRATING COSTS 22,980 22,930 22,980 22,980 22,950 22,950 22,980 22,980 22,980 22,930

SALVAGE -11,232

CASH COST 22,164 22,164 22,980 22,980 22,9580 22,360 22,980 22,980 22,990 22,980 22,950 24,950 -11,232 121.903
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KING ISLAND EXPORT STUDY TADLE 4.3.7
CRASSY JOINT VENTURE - OPTION 7ra!
TTEN DESCRIPTION Tory | umIT RATE AMOURT AMOUNT
250,000 T/A SLURRY - 35,000DWT- SANDBLOW POINT - SILICA SAND ' '
CAPITAL COSTS
ACCESS ROAD GRASS5Y-SANDBLOW 2.50 K4 90,000.00 225,000
SITEWORKS ITEH 500,000
DAM 50,000 M3 5.00 250,000
WATER PIPELINE 1,000 M 50.00 50,000
STORACE SHED 5,000 M2 750,00 3,750,000
RECLAIH TUNNEL 300 M 5,000.00 1,500,000
RECLAIM CONVEYOR 350 2,500.00 875,000
MIXING TANK 1TEM 100,000
MIXER 1TEN 150,000
DELIVERY PUMP & STANDBY 2,000 KW 500.00 1,000,000
DELIVERY PIPELINE ONSHORE 200 M 500.00 100,000
DELIVERY PIPELINE OFFSHORE 1,100 4 2,500.00 2,750,000
MaN1FOLD & FLEXIBLE PIPELINE 50 10,000.00 300,000
SINGLE POINT HOORING 1 N9 7,500,000.00 7,5C0,000
FLOATING DELIVERY HOSE 150 4 5,000.00  $50.000
BUILDINGS 300 M2 750.00 225,000
AMENITIES 50 142 1,000,00 50,000
VORKSHOP 200 12 500.00 100,000
SERVICES 1TEM 450,000
ACCOMMODATION 5 NO 150,000.00 1,200,000
NAVA1DS 1TEM 150,000
LINE BOAT 1 NO 250,000.00 250,000 22,725,000
SPARES 5% ITEM 110,000
ENGINEERING 10% ITEM 2,283,500
CONTINGENCY 33% ITEM 5.259,105 10,682,605
TOTAL CAPITAL COSTS 33,107,605
ANNUAL OPERATING COSTS
LAaBOUR
CENERAL LADOUR 2 NO 36,000.00 72,000
OPERATORS 2 NO 19,000.00 78,000
TRADESMEN 180 14,000.00 176,000 326,000
ENERGY
FUEL 1,000 L L 8.60 600
POWER 375,000 KWH 0.13 46,875
_MISC POVER & LICHT 37,500 KWH 0.13 1,655 52,163
REPAIRS & MAINTENANCE
STRUCTURES 5% ITEM 991,250
PLAKT & EQUIPMENT 7.50% ITEM 165,000
ROADS 2% JTEM 1,500 1,160,750
OTHER
SEA FREIGHT TO JAPAN 250,000 T 23.39 5,547,500
LINE BOAT HOORING 52 WKS 200.00 10,460 5,557,800
CONTINGENCY 15% ITEM 1,109,522 1,109,522
TOTAL ANNUAL OPERATING COSTS ) 5 306,331

5.506.334
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K1ING TSLAND EXPORT STUDY
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TAULE 1.3.8
CRASSY JOINT VENTURE - OPTION 7(b).
1TEH DESCRIPTION oTY  UNIT  RATE AMOUNT AMOUNT
1,000,000 T/A SLURRY - PANAMAX- SANDBLOW POINT - SILICA SAND - T
CAPITAL COSTS
ACCESS ROAL GRASSY-SANDBLOW PT 2.50 KM 90,000.00 225,000
S1TEWORKS ITEM 1,000,000
Dan 100,000 H3 5.00  500.000
WATER PLPELINE 1,000 1 50.00 50,000
STORAGE SHED 9,500 12 750.00 6,375,000
RECLATM TUNNEL 500 M 5,000.00 2,500,000
RECLAIM CONVEYOR 550 H 2.500.00 1,375.000
MIXING TANK 1TEH 100,000
H1XER 1TEN _ 150.000
DELIVEKY PUMP & STANDBY 2,000 KW 500.00 1,000,000
DELIVERY PIPELINE ONSHORE 200 1 500.00 100,000
DELIVERY PIPELINE OFFSHORE 1,400 H 2,500.00 3,500,000
MANIFOLD & FLEXIBLE PIPELINE 50 4 10,000.00 500,000
SINGLE POINT MOORING 1 N0 10,000,000.00 10,000,000
FLOATING DELIVERY HOSE 150 H 5,000.00 750,000
BUILDINGS 300 M2 750.00 225,000
AMENITIES 50 H2 1,000.00 50,000
WORKSHOP 200 M2 500.00 100,000
SERVICES ITEM 450,000
ACCOMMODATION 8 NO 150,000.00 1,200,000
NAVAIDS LTEM 150,000
LINE BOAT 1 ND 250,000.00 250,000 30,550,000
SPARES 5% 1TEM 110,000
ENGINEERING 10% 1TEN 3,096,000
CONTINGENCY 33% 1TEM 11,235,450 14,431,450
TOTAL CAPITAL COSTS T 45,291,480
ANNUAL OPERATING COSTS
LABOUR
CENERAL LABOUR z NO 36,000.00 72,000
OPERATORS 2 No 39,000.00 78,000
TRADESHEN 34 NO 44,000.00 176,000 326,000
ENERGY
FUEL 1,000 L .60 6500
POWER 1,500,000 KWH 0.13 157,500
_MISC POWER & LIGHT 150,000 KWH 0.13 15,730 206,550
REPATRS & MAINTENANCE
STRUCTURES 5% I1TEM 1,372,500
PLANT & EOU1PMENT 7.50% 1TEY 165,000
ROADS ' 2% I1TEY 4,500 1,342,000
OTHER
SEA FREIGHT TO JAPAN 1,600,000 T 17.91 17,910,000
LINE BOAT MOORING 52 WKS 260.00 10,400 17,920,100
CONTINGENCY 155 1TEN 2,999,258 2,999,255
TOTAL ANNUAL OPERATING COSTS ’ 27,994,538
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KING 1SLAND EXPORT STUDY

LRasSY JOINKT VENTURE - GPTION Gra)

TADLE 4.3.9

890385

1TEN DESCRIPTION QTY UNIT RATE —_RBDUNT AMOUNT
250,000 T/A SLURRY - 35,0000WT- JETTY POINT - SILICA SAND-“w
CAPITAL COSTS
BRCCESS ROAD GRASSY-SASNDBLOW PT 2.50 K1 90,000.00 225,000
SITEWORKS ITE! 750,000
DaM 50,000 M3 5.00 250,000
WATER PLPELIRE 3,000 H 50.00 150,000
STORACE SKED 5,000 M2 750.00 3,750,000
RECLAIHM TUNKEL no M 5,000.00 1,500,000
RECLA1M CONVEYOR 350 H 2,30G.00 573,000
MIXING TANK ITEH 440,000
MINER ITEY 150,000
DELIVERY PUMP & STANDBRY 3,000 Rw 500.00 1,300,000
DELIVERY PIPELINE ONSHORE 500 M 500.C0 250,000
DELIVERY PIPELINE OFFSHORE aco M 2,500.00 2,250,000
MANIFOLD & FLEXIBLE PIPELINE 501 10,000.00 500,000
SINGLE POINT HMOORING 1 NO 7,500,G00.00 7,304,000
FLOATING DELIVERY NOSE 150 M 3,000.00 750,000
BUILDINGS oo M2 750.00 225,000
AMENITIES 50 M2 1,000.00 50,000
YORKSHOP 200 M2 500.00 1¢0,000
SERVICES ITEH 150,000
A{COHMMODATION 3 NO 150,00G6.00 1,200,000
NAVAIDS ITEM 130,000
LINE BOAT 1 NG 250,000.00 250,000 23,225,000
SPARES 5% 1TEM 110,000
ENGINEIRING 10% ITEH 2,333,500
CONTINGENCY A3% 1TEM 8,470,605 10,914,103
TOTAL CAPITAL COSTS 34,13%,105
ANNUAL GPERATING COSTS
LAROUR
GENERAL LABOUR 2 KO 36,000.00 72,000
OPERATORS 2 NO 39,000.00 7$,000
TRADESHMEN 4 Ko 44,000.00 176,000 326,000
ENERCY
FUEL 1,000 L 0.60 600
POWER 375,000 KWH 0.13 46,875
M15C POWER & LICHT 37,500 KWii 0.13 1,653 52,163
REPAIRS & MAINTENANCE
STRUCTIURES % ITEM 991,250
PLANT & EQUIPHERNT 7.50% 1TEH ]GSlDOO
ROADS 23 ITEM 4,500 Y ,1G0,750
OTIER
SEA FREIGHT TO JAPAN 250,000 T 23.39 5,847,300
LINE BOAT MOCRING 52 WKS 200.00 18,400 5,857,900
CONTINGENCY 15% 1TEN 1,109,522 1,109,522
TOTAL ANKUAL DPERATING COSTS T T 5,506,334




K1NMG ISLAND EXPORT STUDY
GCRASSY JOIKRT VENTURE - OPTION S5(Db)

TADLE 4.3.10

ITEH DESCRIPTION oTY  UNIT RATE AMOUST  aMOUNT
1,000,000 T/A SLURRY - PANAMAX- JETTY POINT - SILi1CA SaND =~

CAPITAL COSTS

ACCESS ROAD CRASSY-SANDDLOW PT 2.50 KM 90,000.00 225,000

SITEWORKS LTEN 1,500,000

DAY 100,000 M3 5.00 500,000

WATER P1PELINE 3,000 ¢ 50.00  150.000

STORAGE SHED 5,500 M2 550.00 6.375,000

RECLATM TUNNEL 500 5.000.00 2.500.000

RECLATH CONVEYOR 550 2.500.00 1.3%5,000

MIXING TANK 1TEN 400,000

MILER 1TEH 150,000

DELIVERY PUMP & STANDBY 2,000 KW 500.00 1,000,000

DELIVERY PIPELINE ONSHORE 500 M 500.00 230,000

DELIVERY PIPELINE OFEFSHORE 1,000 1 2,300.00 2,500,000

MANIFOLD & FLEXIBLE PIPELINE 50 M 10,060.00 500,000

SINGLE POINT MOORING 1 NO 10,000,000.00 10.000,000

FLOATING DELIVERY HOSE 150 M 3,000.00 750,000

BUILDINCS 300 2 730,00 225,000

AMENITLES 50 M2 1,000.00 50,000

WORKSHOP 200 M2 500.00 100,000

SERVICES | ITEH 150,000
ACCOMMODATION 8 NO 150,000.00 1,200,000

NAVAIDS ITEM 150,000

LINE BOAT 1 RO 250,000.00 250,600 30,600,000
SPARES 5% ITEM 110,000
ENGCINEERING 10% TTEM 3,071,000
CONTINGENCY 33% ITEM 11,147,730 14,326,730
TOTAL CAPITAL COSTS 14,925,730
ANNUAL OPERATING COSTS

LABOUR

CENERAL LABOUR Z NO 36,000.00 72,000

OPERATORS 2 NO 39,000, 00 75,000

TRADESHEN 14 NO 14,000.00 176,000 326,000
EXRERGY

FUEL 1,000 L 0.60 600

POWER 1,500,000 KWH 0.13 157,500
_HMISC POWER & LIGHT 150,000 KWH .13 13,750 206,850
REPAIRS & MATNTERANCE

STRUCTURES 5% ITEM 1,360,000

PLANT & EQUIPHENT 7.50% 1TEH 165.600

ROADS ' 2% TTEM- 1,500 1,529,500
OTHER

SEA FREIGHT TO JAPAN 1,000,000 T 17.91 17,910,000

LINE BOAT HOGRING 52 WKS 205.00 10,4€0 17,920,400
CONTINGENCY 15% ITEM 2.997,413 2.997,913"
TOTAL ANKUAL OPERATING COSTS T T 22.950,163




GRASSY JOINT VENTURE

Bulk Silica Sand te Japan

Voyage cycle Limes have been prepared for two vessel
sizes 35,000 4wt and 65,000 dwt.

Downtime preventing loading at the offshore facility at
Grassy has been assessed as the time when wave heights
exceed Zm. This together with an allowances for
maintenance docking etc. have been included in the

assessment.

Cne dedicated 35,000 dwt vessel is required to achieve
the lower throughput of 250,000 t/a. Two 65,000 dwt

dedicated vessels are necessary for the 1,000,000 t/a
throughput.

The fellowing freight rates shown in Tables 5.2.1 and
5.2.2 have been developed for the 35,000 dwt and 65,000
dwt vessels respeclively.
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G5560S
TABLE 5.2.1
BULK SILICA SAND GRASSY/JAPAN
35,000 dwt bulk carrier DRY
BULK
Current market T/C rate US $8,500 per day
Vessel T/C costs: Uss
J8days@ 88,500 323,000
Fuel costs:
33 days @ $2,395 79,322
5 days @ 5210 1050 80,372
Port costs:
Crassy 10,000
Japan 40,000 50,000
Cargo costs:
Cleaning 10,000
Misc costs: 5,000
TOTAL COS1S 468,392
Cost per tonne USS 15.61
AS 18.37
41
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TABLE 5.2.2

BULK S1LICA SAND GRASSY/JAPAN

65,000 dwt bulk carrier DRY
BULK
Current market T/C rate US $8,500 per day

Vessel T/C costs: uss
40 days @ 512,000 480,000

Fuel costs:
33 days @ 83,545 117,410
7 days @ S115 805 118,215

Port costs:
Crassy 20,000
Japan 75,000 95,000

Cargo costs:

Cleaning 16,000
Misc costs: 10,000
TOTAL COSTS 718,215
Cost per tonne FIOST Uss 11.97
AS 14.08/t
42
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085100

In both cases we have selected average current market
time charter rates for the vessels, but such rates are
subject to wvariance in the same way and to the same
extent as internaticonal bulk freight rates. Petween
1980 and 1989 time charter rates for handy-sized (25-
35,000 dwt) bulk carriers have fluctuated between a high
of about USS12,500/day and a low of about USS$4,000/day:
and for Panamax bulkers (50-80,000 dwt) between
Us516,000/day and USS6,000/day. ©Our view of the market
is that it will remain relatively stable for the shorter
term but 1t 1s still very sensitive to world trade

trends and other factors.

Moist Silica Sand to Japan

The freight rates shown in Tables 5.2.3 and 5.2.4
following for a 35,000 dwt and 65,000 dwt bulk carriers
are based on the previous freight rates with an
allowance for an increase in port time due to dewatering
the slurry and a reducticn in the actual product that is
shipped.
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H89101
TABLE 5.2.3
MOIST SI1LICA SAND GRASSY/JAPAN
35,000 dwt bulk carrier

SLURRY
Current market T/C rate US  $8,500 per day

Vessel T/C costs: Us
39 days@ 388,500 331,500

Fuel costs:
33 days @ 82,395 79,322
6 days @ 5210 1050 80,582

Port costs:
Grassy 10,000
Japan 40,000 50,000

Cargo costs:
Cleaning 10,000

Misc costs: 5,000

TOTAL COSTS 477,082/0.80
Cost per tonne 596,353
Uss 19.88

AS 23.39/t of sand

44
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TABLE 5.2.4

MOIST SILICA SAND GRASSY/JAPAN

65,000 dwt bulk carrier

D89 10x%

SLURRY

Current market T/C rate US 58,500 per day

vessel T/C costs:
41 days@ 512,000

Fuel costs:
33 days @ $3,545 117,410
8 days @ g115 805

Port costs:
Grassy 20,000
Japan 75,000

Cargo costs:

Cleaning
Misc costs:

TOTAL COSTS

Cost per tonne FIOST

45

USS
492,000

118,892

96,000

UsSS 15.23
AS 17.91/t of sand

Macknight

:

.
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INTER-OFFICE MEMO

Ry

From: R F Scotford 25 Merriwa Street
‘Gordon NSV 2072
Tot: Hr W B Villis - Melbourne Date: 2 August, 1991

Subject: KING ISLAND SILICA SAND PROJECT

My comments on the strategic and marketing aspects of the potential silica sands
regource on King Island follow, with a strategic overview attached (Table 1).

Silica sand is a high bulk, low~priced commodity and hence the key elements of
cost competitive sand mining are:

. proximity to market
. low infrastructure and transport costs
. scale of operations.

The world is generally well endowed with good sand resources for construction,
glass making, foundries etc. Europe and the USA in particular have adequate
reserves of sand rescurces and sand is rarely transported further than a few

hundred kilometres.

Australia is self-sufficient in silica sand and is already an exporter to Japan,
South Korea and the Philippines. ACI has five sand mining operations for its
‘local glass manufacturing operations. Both Western Australia and Queensland are

~ exporters of silica sand. Japan imports around 1.4 million tpa of silica sand,

wvith over 1.0 million tpa coming from Australia.

Australia’s major export project is Mitsubishi’s Cape Flattery Silica Mines in

northern Queensland which has been operating for over 20 years. High quality
sand is produced with minimum processing. The mine has direct bulk loading
facilities (2,000 tph loader; up to 60,000 DWI vessels) and is located closer
to Asian markets than either Western Australia or Tasmania. Cape Flattery has
a capacity of 2 million tonne per annum and currently produces around 1.3 million
tonne per annum of sand. Proven reserves of 200 million tonnes are sufficient
for over 100 years production at present capacity. Indicated reserves are ten
times greater and the mine has consistently expanded to meet any increase in
market demand. The mine services the glass, abrasive, chemical and foundry
industries in Japan and has also sold into the growing sand market for artificial
beaches and golf courses in Japan. The glass industry accounts for 80X of sales
and Japan accounts for 78% of shipments from Cape Flattery.

In considering any newv export sand mining operation in Australia, one must take
a hard look at the project’s cost competitiveness compared with Cape Flattery
Silica Mines. Export sand prices have appeared to rise very little in the 1980‘s
and this has given rise to accusations of transfer pricing. Average export price
for Cape Flattery sand in 1987 was around A$12 per tonne.
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The glass sand market has shown little growth in the 1970's and 1980’'s as
container glass faces strong competition from cans, plastics and paper cartonms.
Vith adequate glass sand resources worldvide, the industry has therefore been
very competitive and has traditionally shown low profit margins. Clearly, high
quality sand resources will be in demand, but location and transport Costs will

dominate project economics.

Silica sand prices depend largely on location, but an export price of around $15
per tonne ex-King Island as estimated by Hooker Resources, could be appropriate.
¥ith market size of say 250,000-500,000 tonne per annum, this gives annual
revenues of betveen $4 million and %8 million. The higher revenuesz would most
likely depend on a diversified market spread which could take some years to

establish.

Total capital costs for this project should not exceed $10 million to have any
chance of economic viability. Mine and processing facilities could account for
around $5 million capital cost. Macknight’s estimates for a new offshore loading
facility on King Island were of the order of $12 to $25 million and hence this
alone makes the project highly uncompetitive. Hacknight also looked at minimum
facilities only for modifying the Grassy wharf to handle 20-25,000 DWT vessels
(maximum size for existing vharf). The capital cost in this case could be around
85 million for such loading facilities. Operating costs were estimated to be
around $30 per tonne for loading and shipping to Japan. A comparison with the

" Cape Flattery facilities is shown in Table 2 attached. It is seen that shipping

cost disadvantages from King Island could be at least $5 per tonne. This is for
a product vhich might only be worth $10-$15 per tonne on a fob basis. Transport,
loading and shipping costs therefore dominate any consideration of low value bulk

commodity projects.

From‘a strategic viewpoint, for a business that 1s new to NBHP, the slze and

growth prospects eof the export silica sand market do not appear attractive to
Justify development expenditure. NBHP has no experience in the silica sand
business and no marketing experience which is critical in assessing a project’'s
cost competitiveness. Peko’s experience in mineral sands mining means that the
technology risk is low, but it should be noted that the level of sophistication
of the technology involved in producing silica sands to meet the chemical and
physical demands of customers is relatively high considering the low value of

this commodity.

The preliminary evaluation of the quality of the sand on King Island suggests
that it would meet silica sand glass specification (at least with ‘respect to
those four elements analysed). Even if the sand were to meet the specification
for specialty glass applications (ophthalmic glass etc), the market for such
applications is small and diverse and the product would need to meet very strict
quality and size specifications. It would be normal in such circumstances to
separate out a speclalty glass product and sell the remainder to the container
and flat glass markets. Average prices for silica sand in the USA for container
glass are around US312.30 per ton compared with US$515.80 per ton for specialty
glass applications. Purther notes on silica sand specifications are attached.
However, unless the basic economics of the proposed operation can be greatly
improved, there seems little point in doing further work on resource-quality.
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For a preliminary evaluation of such a business, we have to rely initially on
an assessment of what is in the literature on this subject. I have made a brief
review of recent publications covering developments in the world‘sildica sand
industry and find little encouragement for such a project. There is no evidence
for example, that there is any substantial shortage of quality sand”resources
likely to occur in the foreseeable future. In particular, the conclusions made
in a review of silica sand export opportunities from Western Australia (Ind.

Minerals, Oct 86) appear relevant:

"Known reserves of high quality silica sand in Western Australia are
substantial, and numerous additional, as yet untested, deposits
exist. Successful exploitation of resources 1s dependent,
therefore, on the cost of extraction, processing and transportation
both to port facilities and to ultimate point of consumption.
Competition from altermative Australian and overseas sources is
fierce and prices obtained are consequently low resulting in, at
best, narrow profit margins."

An editorial article from Industrial Minerals (June 85) is also attached which
addresseg the issue of "the frustration of possessing a good quality easily
mineable silica sand deposit at a distance from a large potential market" and
concludes -that "glass sand will likely remain one of the cheapest industrial
mineral products at the mercy of transportation distance and alternative

packaging materials®.

The isolation of King Island and'the absence of shipping facilities for bulk
commodities makes any sand deposit on the island of questionable interest to
NBHP. The strategic fit and profit prospects appear poor.

I recommend no further expenditure on the project.

[
R F Scotford

RFS:sk



TABLE 1

EING ISLAND SILICA SANDS PROJECT

STRATEGIC OVERVIEW

<o
D
2
[y
>
T

T

FACTOR

COMMENT

ASSESSMENT

Resource quality
Regource size

Infrastructure

Strategic Fit with NBHP:
. with current businesses
. vith future operations

. size of operations
(profit potential)

. technology fit

. downstream potential
Competitiveness:
» cost competitiveness

. product quality

. with other producers

Preliminary assays show lov Fe
3-20 million tonnes

Isolated location results
in high consumable costs

No bulk shipping facilities

in place. High cost new loader.
Bad veather conditions

No similar operations at present
Some synergj with mineral sands
Too small for NBHP

Varmans has technology if
processing required

Low value bulk commodity only

high local costs and shipping
costs are unfavourable for such
a lov value bulk commodity

Potentially good, but yet to
be proven

Existing suppliers have
excellent reserves and low
costs. Market is very
competitiva.

Excellent
Fair
Poor
Very Poor

(critical)

Poor
Fair

Poor
Good

Poor
Poor

(Good)

Poor

Continued over
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poor strategic fit, absence of
infrastructura, poor competi-
tiveness and lack of growth
markets.

II 5
TABLE 1 (contrd) !
Il Faa—
l ‘ FACTOR COMMENT . N ASSESSHENT
l Marketing:
. local markets Australian markets already _ Poor
provided for. Shipping costs
preclude penetration of local
markets
l J . overseas markets Potential in Japan and other Fair
- ' Asian markets, but no apparent
. shortages of good quality sands
I . product distinction Superior quality product could Fair
_ : help market access but market
I _ size reduced.
| Environmental: Sand mining is environmentally Poor
I ' sensitive.
' Nature of Business: Low valued product in highly Poor
competitive business; with -
traditionally low profit margins.
Competition from cans, plastics
and paper cartons for glass
- silica sand. -
-
QVERVIEV Any advantages of the potentlal - Recommend
size and quality of the resource no further
are completely negated by the expenditure




TABLE 2

SHTPPING COST COMPARTSON
Basis: Japanese Market

o R o

SR Y R VR

N p—

MINE: o CAPE FLATTERY SILICA MINES  KING ISLAND
LOCATION: NORTH QUEENSLAND GRASSY, TAS*
Export capacity 000 tpa 1 300 - 2 000 250 - 500
Max. vessel size DVT 60 000 25 000
Loading rate tph 2 000 500
Shipping time

. to Japan days 12 - 13 16
Round trip time days 30 36.5
Trips per year 12 10
Annual capacity/ B
vessel tpa 720 000 250 000
Estimated Shipping Costs
 Loading AS/t 1.00 1.70

" Sea freight AS/t 23.00 28.40

Total 24.00 30.10

* based on King Island Preliminary

at Grassy Harbour, Macknight, July 1989. .

Technical Study for a Ship Loading Facility
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SILICA SAND - TYPICAL GLASS SPECIFICATIONS

F

Optical Glass min 99.5X% 5i0,
' max 0.008X Fe,0,

Colourless Glass min 99.5% Sio,
max 0.013% Fe,0,

Container/flat min 98.5% Si0,
max 0.03% Fe,0,

General: 0.1-0.5% Al,0,
max 0.0006% Cr,0, (6ppm)
max 0.0002% Co (Z ppm)
0.01-0.05% T30,
consistent grain size and purity,
with preferred grain size 0.1-0.5 mm

Grade of King Island Sand

XRF analysis of bromoform float:
-0.003 - 0.008% Fe,0,

' 0.005 - 0.017x Tio,
less than 0.001% Cr,0,

0
)
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TYPICAL SILICA SAND GRADES ,
4 -b.n«-n—

Source X sio2 X Fe,0, - X Al,0, X Tio,
Balgium Mol area - 0.025 - -

Maasmechelen - 0.012 - -
Germany A 99.7 - 0.012 0.08 -

B 99.6 0.011 0.22 - _

c 99.46 0.02-0.04  0.20 - {
Malaysia . Sarawak 99.7 0.01 - 0.03
Australia Cape Flattery 98.8 0.012 - -
Usa NJ : 99.66 0.025 - 0,143 -

IL 99.88 0.011 : 0.050 -

OK 99.75 0.020 0.100 -

CA 92.76 0.127 3.78 -

VA 99.6 0.039 0.26 -
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