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Ginkgo Mineral Sands Project
Bankable Feasibility Study

Executive Summary
February 2002

BeMaX Resources NL
ABN 60 009 247 858
Lavel 8, 10 Market Street
Brisbana QLD 4000 Australia
Tel +681 7 3229 4951
11 8765
www BaMaX com au




Plate 3.1. The Aboriginal field crew who participated in the Ginkgo archaeological survey.
From left to right: Junette Mitchell, Philip Lawson and Lotty Williams.
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Arumpo Bentonite

-

L% Irrigation area

-Effluent treatment

MELBOURNE

@ Existing evaporation bay

Cb Prime area for potential use of bentonite
-Sealing evaporation bays/dams
(new and existing)
-Sealing irrigation canals/bays
-Soil conditioning/water retention
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Mg Na
0-0.80 0.80 Tr 281 50 70 528 30.7 18.9
08-125 | 045 85 Y 48 | 95 |769 | 407 | 211
195-280 | 070 o7 20 | 48 | 100 |742 | 405 | 268
" "
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570-678 |  1.00 >08 409 | 48 | 75 |on1 | 497 | 45
6.78-7.03 1.08 85 388 4B 8.0 BD4 434 292
025 5 21 | 50 | 85 |58 [ 280 | 179
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BENTONITE
%3 | a8 | 85
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CLAY, red brown

CLAY, moltied red, brown clay
and eream gritly bentonife.

[benlonite 409%)
(bentonite 75%)

(bentonite 90%)

BENTOMITE, light cream green, pitted
fexture slight grif.

BEMNTOMITE, light cream green, high
purlly with sirong lustre on fracture
surfaces.

BENTOMNITE, mottied, darker cream green,
light to dark olive brown o chocolate brown,
high purlty with lustre on fraclure surfoces.
Some 2-3 mm sandy bands, frace cxidised
heavy mineral.

BENTOMITE, grey fo olive brown clay,
gritty with trace black heavy minesals,

SAND, fine, white lo crange In parf.

VERTICAL SCALE
METRES
— | — —_—

Drawn by AR, Hope, Drafted by Crickmay & Associates.
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ARUMPO BENTONITE PROJECT, NSW
BULK SAMPLE PIT
PLANNING FOCUS MEETING ON SEPTEMBER 29, 1993

From left to right: Harvey Johnston National Parks and Wildlife Service
Ken Mansell Citrus grower
Howard Clay Shire Engineer, Wentworth Shire Council
Robin Baird Environment Protection Authority

Stephen Harding
Don McKinnon

General Manager, Wentworth shire Council
Mayor, Wentworth Shire Council

Tony Hope Arumpo Bentonite Pty Limited

David Harris Department of Water Resources

Keith Chilman Senior Inspector of Mines, Department of Mineral Resources
Debbie Tkachenko Total Catchment Management Committee

Ken Sue Pastoralist, Arumpo Station

Jo Gorman National Parks and Wildlife Service

Ted Lowe (seated) Department of Conservation and Land Management

Photographer: Stan Goodman

Regional Inspector of Mines, Department of Mineral Resources
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Bringing People Together

Wentworth councillors enthusiastic about Arumpo bentonite plans

Vol. 73 No. 55 Published since 1920 MILDURA, WEDNESDAY, DECEMBER 16, 1992
C;;wEATHER || All the district news

ENTWORTH Shire

Council has enthusiasti-
cally endorsed plans to mine
the industrial clay bentonite
on Arumpo Station.

clay was confirmed by a compre-
hensive survey earlier this year.
Bentonite is described as a soft,
highly plastie industrial clay with
valuable swelling and sealing
properties, used for many different

The project is not expected to
contribute” greatly to Sunraysia's
job market — mining is not a labor
intensive industry in these days of
hi-tech machinery. However, its
employment potential is in spin-off

Clay mining support

Development Corporation, which
we helgrfnund, will also being deing
its utmost to ensure the success of
the venture.”

There was unanimous support
for Cr McKinnon's sentiments

— Country Round-up
' '
Industrial clay lode at Arumpo Station has potential for domestic and export development

High hopes for mining venture

among his fellow councillors.

"We should be giving them (the
mining company) all the help we
ean. .. doing ever g pos-
sible to facilitate this develop-
ment," Cr Frank Cannizzo said.

"Because bentonite is used by
wineries for the clarification of
their product, there was no reason
a secondary industry processing

industries, proponents clg:im‘ and
that potential has been seized upon
by shire councillors. 4

Shire president, Cr Don McKin-
non, said there was an opportunity
for the shire to be the site for ben-
tonite pr ing facilities — "a
value adding exercise that should
not be lost to out district”.

"We need to keep that technology

purposes, depending on type and
grade.

The major traditional uses are
the prevention of seepage in engi-
neering works, as a bonding agent
in foundry sand, as a drilling mud,
as a binder in iron pel ing, as
refractory for lining furnaces, a
bonder in animal feed, as a carrier

Councillors this week expressed
strong sugort for the proposal
which could be worth millions of
domestic and export dollars.

Mining could begin within 12
months according to Sydney-based
Browns Creek Gold, the mining
company proposing the ma
development. forfhiag pesticides; e an S i lth and bentonite for this purpose could not

et e i Al i e fOF, clarifylng and purifying  here so T.E‘L‘..Ef:‘..‘fﬁ..‘f“:"‘.., L ba o4 tEEHENAD Reaglh ;
the tional

the tomes o baitets sangelly with om Mase yeserday a1 8 e 3
price per tonne varying from $9010  Gold exploration director, Mr e e
Anthony Hope, said the major Pharmaceutical grw:um latex
Ul for world market expan. Tubber. glue and a suspending
B visied, in nom-traditional uses g€nt in printing and in enamelling
of bentonite. Loy
wonite i s, i T T et
highly plastic industrial clay with an4 remedial environmental appli-
valluhr! swelling and mlﬂ cations, such as dam sealing 3o
o e o S i 7700 <
and grade, e PN g Exploration and development director for Browns Creek Gold,
The major traditional uses are Mr Anthony Hope, explains the company’s hopes and ex-
the prevention of seepage in engi- pectations for Arumpo bentonite. More details are on Page 2.

in- contribute greatly to Sunraysia's suppliers for traditional markets. ~neering works, as a bonding agen e . e i
SUNRAYSIA min- o B s ot a Jabor  But, the mining company Sees ts in foundry sand, a5 a drilling mud, . kilo, im0
ing venture With |ntensive industry in these days of real future in the untapped envi- as a binder in iron pelletising, a as e inr ° ° i
the potential to earn mil- hitech machinery — bul it could ronmental engineering markets, refractory for lining furnaces, a i Lan I3
: have employment potential in spin-  both here and overseas. bonder in animal feed, as a carrier = | id
lions of domestic and i T i iaimt .  Outining his company's ambi. for dust pesticides, as an absorb- __ Th
export dollars could be " australia consumes about 70,600- ent for clarifying and purifying |

up and running by
end of next year.
Sydney-based mining company —
Browns Creek Gold — yesterday
released details of its plan o mine
an industrial clay known as
tonite in remote bush north
Mildura.

3300 a tonne de; ing on grade.
Around 70 percent of the domes-
tic market is supplied by major
Queer
Hunter Valley. The
ining 0 percent is impo
from the United States, the warkd's
major producer and consumer.
Browns Creek Gold, however,
wants to change the face of Aus:
tralian bentonite consumption. and
s its al o
price-competitive witl

By ANDREW MARSHALL ¢
IT'S only dirt — clay actually — 77
but the extraordinary uses for
Bentonite include livestock feed
additives, soil moisture enhancers
and kitty litter.

Mined primarily in Wgoming and
Texas in the US. a new big find in South
West NSW seems set to launch a whole
new industry in Australia. with particu-
lar benefits for agriculture.

Salinity control may be one of the
biggest advantages offered by this won-
der clay.

Bentonite’s qualities stem from its
ability to swell when in contact with

e

sion existed

to be 8
The project is not expected to averseas ® Continued Page

|Bentonite prospects bright

® From Page 1
The Arumpo deposit is composed

covered by non-commercial clay
and red sandy loam,

of a soughtafter high-purity so- Mining, according to Mr Hope, ?;ﬂilil.ure.abmrbhgwawr.oﬂandpaim
dium bentonite which would be Would be relatively simple. It is the world's most impervious clay,

suitable for a number of the tradi-
tional uses listed above as well as
some agricultural and environ-
mentally important applications
closer to home including soil condi-
tioning in horticulture and lining
waste and saline water ponds to
minimise seepage into the water
table and subsequent environmen-
tal damage. :

The Arumpo bentonite seam is

“The top soil and non- expanding up to 15 times its dry volume

Bentouite can hobld up to 15 times its weight in water

i ecking out a sample of mnnlte from Ammpo Station near Lake
ngo in far south western NSW are mining consultant, Dr Robert

eelman, and Browns Creek Gold chairman, Michael Hickey.

large by world standards, accord-
ing to Mr Hope. Initial research in-
dicates the main seam is about six
kilometres long, about one kilome-
tre wide and has an average depth
of five metres.

The deposit has been estimated
at 70 million tonnes — Australian
consumption for traditional ben-
tonite applications is just 70,000
tonnes per year.

Mr Hope said how long the de-
posit would last was dependent on
the amount taken annually from
the site and that would be gov-
erned by demand.

Mining consultant, Mr Robert
Creelman, who has been a part of
the Arumpo project since its incep-
tion earlier this year, said the site
had the potential to produce high
grade bentonite "for generations".

The Arumpo seam is between
four and 30 metres underground

T seems Mother Nature

knew that the Murray Val-
ley was going to have a
number of major water-
related CPmbiems this century
and laid down the basis for a
cure three million years ago.

That 'cure', according to its pro-

nents, is bentonite, a special

ind of clay that can absorb up to
15 times its weight in water.

Sunraysia has a large deposit of
high-purity bentonite on its door-
slel]: on remote Arumpo Station,
80 kilometres north-east of the city
in New South Wales' Western
Lands grazing leases.

Mining of the valuable resource
is proposed while overseas studies
into its amazing properties and
uses are on| o'mF.

The benefits for Sunraysia could
be many, according to those back-
ing the mining bid, including a%pli-
cations leading to the control of
blue-green algae, saline
water, water loss through seepage

in irrigation and soil conditioning
in horticulture.

Bentonite, described as a soft,
highly P]asﬁc industrial clay with
valuable swelling and sealing
prnperlies. has been used overseas
to line earthen water storages and
canals to minimise seepage into
the water table, to line toxic waste
storage facilities and to condition
soil in sandy country.

The company plannin,
the Arumpo site is Sy
Browns Creek Gold.

Independent mining consultant,
Mr Robert Creelman, party to the
Arumpo mining bid since its incep-
tion earlier this year, claimed yes-
terday bentonite had the potential
to help Sunraysia and the Murray
Valley beal its worsening water
problems.

Mr Creelman said bentonite's
value lay in its ability to absorb
vast quantities of water, guicl:ly,

He said bentonite mixed with the
soil at the bottom of an earthen
irrigation channel, particularly in

to mine
ey-based

sandy loam, would have a signifi-
cant impact on the amount of
water lost through seepage.

"This has ramifications for the
efficient use of water," he said. "It
will mean less water will have to
be pumped from the river system
because less will be lost
undeground.”

"Bentonite quickly absorbs water
and swells. The channel bottom
would quickly become water-
logged, resisting the passage of
water downwards," he said.

Mr Creelman said it was also
feasible, in theory, to 'dam' the
sides of earthen channels, thereby
limiting seepage again.

He said in the case of blue-green
algae, bentonite could form a bar-
rier to irrigation water seepaﬁe
downwards, holding it above the
water table, closer to the crop

roots,

“This would allow more efficient
water use while allowing crops to
make better use of the water and
fertilisers — preventing leaching

into the water table and subse-
quent flows back into water
courses like the Murray River,"
Mr Creelman said.

He said this would limit the
nutrient flows back into the river,
identified by recent research as a
major catalyst for algal break-
outs.

Mr Creelman and Browns Creek
Gold exploration director, Mr An-
thony Hope, held talks with a
number of district water and horti-
cultural authority representative
on Monday to outline the potential
applications of bentonite.

The pair claimed wide interest
had been shown and one Sunraysia

citrus property had already been
earmarked for soil conditioning
trials.

Mr Creelman said he, and the
mining company, were also look-
ing to work closely with other re-
search orgaisations in this area to
trial and test bentonite applica-
tions in irrigation and water
retention.

ling qualities were well established
erseas.

In Japan Bentonite was mixed with
tiliser and herbicides and pelletised to
:ate a slow-release product applied to
oded rice crops.

Similar uses would be investigated in
istralia. including pelletising animal
trition or health for slow release
ce they were consumed by livestock.
rticularly lot fed cattle.

Bentonite is also used by the wine
lustry in Australia and overseas as a
rifying agent, and as a pet litter.

In fact, the “kitty litter” market in
san and Europe consumes several
1es more bentonite every year than

Australia’s total use of the mineral clay
in industry and agriculture,

. Bentonute, (technically known as Sme-
tite or Montmorillanité) is mined from
small deposits the Hunter Valley and in
Queensland, but much of Australia’s
current consumption is imported.

The import replacement and even
export opportunities provide added in-
centive 1o the investigation work to get
underway, organised by the Browns
Creek ld company with research
organisations like CSIRO.

Browns Creek Gold — ating in
Central West NSW near Blam, cmglhe
NSW South Coast and in WA — has
exploration rights over the Arumpo site.
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Low _permeal; lity and high performance dam linings

Water Storage Sealing

Bentonite & Permeability

Soils of low permeability are needed for water
storage construction to reduce seepage
loss. Where the local country soil has high or
marginal permeability, addition of bentonite
can lower the seepage rate and make the

material most suitable for dam construction.

Arumpo Bentonite is ideally suited to sealing

water storages due
to its extremely fine
grain size, swell and
liquid limit. It has

a low permeability
which decreases with |
increased head pressure. |

Addition rates of

typically 5-15% in

the barrier layer when effectively compacted
will reduce permeability many times with
substantial reduction in seepage loss. The
performance of every soil system differs

so therefore it's important to know its
characteristics and the best addition level
of bentonite to use. Tests are available
using spetia‘li'sed laboratories. .-

For further details on permeability of dnf-Ferem

“'soils and the effect of bentonite addltlon i\sk
our technical bulletin.

-.dam sealing is during

These are: mixed blanket, pure blanket
 sprinkle method, and cut- off wall.

- Blanket techniques are the most cbmmon

. and its permeability characteristics.

. The following are brief descriptions. Ask for our

A Dam Leak...

There is nothing more frustrating than to
find that the water storage you have built
has become a muddy puddle when you most
need it. But many dams do just that.

The leak can be most effectively repaired
using bentonite to reduce seil permeability |
and provide a permanent solution.

Method of Use
The most effective
method of using
Arumpo Bentonite for

the construction stage
or when the existing
dam has been
completely emptied.

There are 4 techniques by which Arumpo
Bentonite can be incorporated into a dam.

‘with new dams. The particular method used
depends also on the local country soil type

‘detailed technical bulletin for more information.

bentonite over water

~ leaking zone. Typical

Mixed Blanket - Incorporation of bentonite
with existing soil by rotary hoe, followed

by compaction and a protective layer over
the barrier. Typically 5-15Kg/m 2 is needed
to form an impermeable seal. This is the

~ most reliable method and is recommended

ing construction or when

Pure Blanket - Application of continuous
blanket of Arumpo Bentonite 6-12mm :
thick overlayed
by a compacted
protective layer.

surface area to sink
and be drawn into

usage rate 10kg/m2 of dam floor area.

Cut-0ff Wall - Specialised technique for
sealing horizontal flows by back- filling a
trench with a bentonite.

Dam Entry/Discharge Points - Arumpo
Bentonite can be used in a 30- 50% mix to
provide an impervious barrier around pipes
and similar structures.

Delivery -Arumpo bentonite is packed in

convenient easy to handle 25kg bags and can
also be shipped in bulka bags and in bulk trucks.




Arumpo Stoc

feed Bentonite is accessible to most major markets.

Arumpo Stockfeed Bentonite is

the best product for inclusion In
most feeds. Some of the benefits
demonstrated through research are:

® Rumen buffering properties
that provides faster adaptation to
dietary changes.

® Provides acidosis

protection.

& Can protect stock
against the affects
of feed toxins such
as aflotoxin.

* |mproves
feed pellet quality
through its binding capability.

® |t also has lubricating gualities that
can reduce friction to extend die life.

Arumpo Stockfeed Bentonite is
available in fine and granular grades
to suit various requirements.

Arumpo Stockfeed Bentonite is
extremnely high purity and top guality.

Arumpo Stockfeed
Bentonite is registered g
by the Australian §

Pesticides & Veterinary

Medicines Authority as |

a veterinary Enggﬁ;‘gﬁ
therapeutic product: Company
allowing improved e
adaptation to high il
concentrate diets

and assists in the
prevention of
acidosis in sheep
and cattle. It also
guards against the
affect on aflotoxins
in contaminated
grain inadvertently fed to stock.

Arumpo Bentonite is proud of the
purity and the quality of its product.
Arumpo Bentonite is certified to the
exacting requirements of 150 9001
and also the Good Manufacturing
Practice requirements of the
Australian Pesticides & Veterinary
Medicines Authority.

Safe to use, application rates
should be 3-4% of finished feed
initially and can be reduced after
3-4 weeks to 1-2%.

There is no with-holding period
required as Arumpo Stockfeed
Bentonite is a completely

natural product.

Packed in
convenient and
easy to handle
25 Kg packs, it
can also be
shipped in bulka
bags and in bulk
trucks for users equipped to handle
bulk ingredients.

Arumpo Bentonite's management
team is totally committed to provide
courteous and efficient service
guaranteeing prompt on-time
deliveries with accurate
documentation every time,
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VIEWS OF THE BROWN’S CREEK MINE, BLAYNEY, NS.W.

1.—GENERAL VIEW OF THE MINE.
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Nestle Pet Food
factory










BROWNS CREEK EXPLORATION
JOINT VENTURE

BY DEPOSIT

Geotechnical Drill Hole BYD 1, January, 1990.

5 FIPRFEES p- 2= -34:2 4
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19.0 - 26.0 metres 7.0 metres at 4.97

from (m) to(m

3.80 10.45 SILTSTONE

10.45 1562 GRAYWACKE

1562 19.00 SILTSTONE, Brecciated

19.00 26.00 ALTERED SILTSTONE, Dark clay
high in Fe and Mn, vein quartz
fragments, sulphides.




BROWNS CREEK
EXPLORATION
JOINT VENTURE

BY DEPOSIT

Geotechnical Drill Hole

BYD 3, January, 1990
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HORTICULTURAL PRODUCTS

PRODUCTION FAC]LITY
755 Browns Creek Road, Blayney

PH: 6366 5205
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Anthony R. Hope
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Sponsors

Harbourside Restaurant

Bougainville
Copper Limited

REEDURCER L

DAYTON WAY

FINAMCIAL PTY LTD

AN\ {6 @NINING

IMPERIAL Ki ate BUILDING DLUR FUTLIRE

it IP Umited

Tasmanlan

Eoit=¢ RioTinto 'yt

Gerard A. Farley, Franco Maranzana and Gavin Thamas

Supporting Organisations

Auslimm

THE MINERALS INSTITUTE
CDDES







THE END




