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ABBREVIATIONS, REFERENCES, UNITS AND CONVERSION FACTORS

As the following document makes use of abbreviations and references, an explanation of each has been
included below. A conversion table, relating the units by which various commodities are measured, has
also been provided, '

ABBREVIATIONS
cons concentrates folt free on truck
f.0b. free on board n.a. not available
fo.r. free on rail n.ap. not applicable
REFERENCES
N.A. Not available for publication.
(a) Estimated f.0.b value.
(b) Metallic by-product of nickel mining.
{c) Value based on the average Australian Value of Alumina as published by the by the Australian
Bureau of Statistics.
(d) Value at works.
(e) Estimated ex-mine value.
{H) Value based on monthly production and average gold price of that month as supplied by the
Gold Producers’ Association.
() Estimated f.o.t value.
{(h) Estimated f.o.b value.
(i) Estimated f.0.b value based on the current price of nickel containing products.
i Delivered value.
(k) Metallic by-product of copper mining.
UNITS AND CONVERSION FACTORS
Conversion factors
Metric Unit Symbol Imperial Unit Multiply Multiply
Impenal Metric
Unit by Unit by
Mass gram g troy (fine) ounce (oz) 31.103522 0.032151
kilogram kg  pound (lb) 0.453592 2204624
tonne t long ton (2,240 Ibs}) 1.016046 0.984207
tonne t short ton (2,000 Ibs) 0.907185 1.102311
Volume  kilolitre kI barrel (bbl) 6.28981 0.158987
kilotitre ki cubic metre (m9) 1
Energy  gigajoule GJ  million million British Themal units (mmBTu) 1.055072  0.947803
Prefix  kilo (k) 103 NW Shelf Gas

mega (M) 108
giga (G)  10°
tera (T}
peta (F)

1 Mt =54 petajoules

1 TCF = 1082 petajoules




1. OVERVIEW

1.1 Review of the World Economy

The latter half of 1992 was characterised by
contrasting news for the world economy. The
leading industrialised nations of Japan and
Germany began dipping into recession and
the United States returned, albeit haltingly, to
economic growth. The other main OECD
countries experienced significant declines in
gross output, with some recording negative
growth.

In  contrast, the mature and newly
industrialised nations of South East Asia
generally continued to record high levels of
economic growth. This resulted in a
significant shift in the focus of world trade and
investment to the region.

The United States' economy made solid, if
unspectacular, gains during 1992 after a
lengthy period of industry restructuring and a
program of debt reduction by major
companies,  The restructuring resulted in
higher levels of unemployment as major
companies cut costs in an endeavour to
become more efficient. There is strong
evidence that a jobless recovery is taking
place in the United States.

Some early signs of greater trade
protectionism emerged from the Clinton
Administration, despite the new trade
agreement reached between the United States
and the EC. The agreement brings renewed
hope of a conclusion to the Uruguay round of
the ongoing GATT negotiations.

In a significant move away from the previous
administration’s economic policy, President

Clinton proposed a medium term strategy to
rein-in the huge US public debt. The US
Government deficit is currently $US 300 billion
per annum or 5.5% of GDP. Increases in
company and personal taxes are proposed,
combined with a new broad based tax on the

energy content of fuels. Substantial cuts to
public expenditure are also a component of an
attack on the fiscal deficit.

The OECD forecasts GDP growth of 2.4% and
unemployment of approximately 7.3% for the
US during 1993. Given the proposed cuts to
public expenditure, combined with new taxes,
these estimates may be optimistic. The
sustainability of the US recovery and the
administration's trade policy remain important
precursors to any significant world economic
recovery.

Japan's economy declined noticeably towards
the end of 1992. This is the most severe
down-turn in the Japanese economy since the
1974 energy crisis. The slump is
characterised by a general lack of consumer
confidence, initiated by the decline in property
values, share prices and export growth. All of
this is being exacerbated by high levels of
corporate debt and bankruptey.

With falling domestic demand, new private
business investment fell during the year and
this resulted in a shake-out in manufacturing
employment. Despite the downtumn in Japan's
domestic economy and the high value of the
Yen, a record balance of payments surplus
was recorded. Imports of bulk commodities
and consumer goods were down reflecting the
uncertain state of the domestic economy.

The outlook for the Japanese economy in
1993 is for steady growth of around 2.5%, with
the potential of further job I[osses as
companies undergo a period of rationalisation.
The Japanese Central Bank eased official
interest rates in early 1993 in an effort to
revive the economy. A planned fiscal
spending package designed to stimulate the
domestic economy is progressing, though the
emphasis remains on monetary policy.

The beginning of the 1993 calendar year saw
the creation of a single market for the EC.
This occurred despite the lack of a resolution




oh the issues of a central bank and stock
exchange for the community.

Germany's decline into recession was brought
about by the high costs of reunification and the
associated policy of high interest rates
pursued by the Bundesbank. The German
steel industry declined in 1992 due mainly to a
lack of international and domestic demand.
The Bundesbank cut official interest rates in
early 1993 as part of an effort to stimulate the
economy.

The forecasts for the EC in 1993 are
pessimistic, with growth of between 1.1% -
1.5%, rising inflation and unemployment.

The Commonwealth of Independent Siates
(CI8) and East European naticns continued a
period of protracted and painful economic
adjustment. This restructuring is being
accompanied by widespread political and
economic upheaval.  Russia experienced
hyperinflation and currency
depreciation in the closing months of 1992,
These developments pose setious threats to

sevefe

the success and continuation of reforms in
1983. In a related development, which is
having an impact on Western Australian
producers, large veolumes of CIS sourced
minerals and metals are being sold at a
discount on Western markets.

While economic malaise continues in Europe,
Japan and to a lesser extent North America,
the principal industrialised nations of South
East Asia recorded growth averaging 6.5% in
1992. The 1993 outlook for these economies
and Southem China is optimistic. Wealth
creation has been fuelled by rising exports of
manufactured goods, intraregional and
international trade.

The world economic outlook for 1993 is for
weak growth dominated by gloomy forecasts
for the European Community (EC) and Japan.
The outlook for the United States is for a
consolidation of the slow economic recovery

which began showing up during late 1992,
although the worsening outfook of s major
trading parthers may hinder an expon
orientated recovery. The outlook for the
developed nations of South East Asia, and
particularly for Southern China, is one of
strong optimism with high levels of economic
growth expected to continue in the medium
term.

The pace and sustainabilty of Australia's’
ecchomic recovery remains dependent on
growth in the ‘U.S and the degree to which
East and North Asian nations expand demand
for Australian products,

1.2 Review of the Australian Economy

The natiohal economy continued it's protracted
and patchy recovery by recording a fifth
consecutive guarter of growth in December
1992. The slow rate of economic growth, of
approximately 2.1%, is characterised by
record post war unemployment and a decline
in our terms of trade. The Australian dolar
recorded a new five year low of US 67.7¢
during November 1992. Net foreign debt grew
to $162.8 billion during the period.

Inflation fell to a thirty year low in December,
with prices growing at an annual rate of 1.1%.
Although the very low inflation rate is good
news for the international
competitiveness, the significant devaluation of
the Australian dollar in 1992 is yet to flow
through to increases in the prices of imported
goods and services. It is likely that these price
increases will flow through over the next year,
lifting our under-lying inflation rate o above
3%.

nation's

The fall in the Australian dollar was due to a
combination of factors, including a decline in
commodity prices, a continuation of relatively
low interest rates and an erosion of investor
confidence. It is expected that the currency
should continue to fluctuate in the medium

term as a result of commodity price softness




and economic uncertainty.

It appears unlikely that the Government's
down-graded economic growth forecast of
25% will be achieved by the end of 1992-93.
It now appears likely that actual growth will be
around 2%, with a forecast rise in output of
3.4% for 1993-94.
increases in economic activity, and leading

With only mediocre

indicators showing slow recovery in business
confidence, unemployment is unlikely to be
dramatically reduced by the end of 1993.

The outlook for the Australian tesources
sector is uncertain, as most commodity pfices
remain weak. Any improvement in prices, and
hence the fortunes of Australia’'s primary
producers, is dependent on growth in the
nation's traditional and developing export
markets.

1.3 Economic Factors Affecting the ifining
Industry

In the absence of any broad improvement in
the international economy, demand for
Weslern Australia's mineral products generally
remain low, and commodity prices continue to
soften.

As global economic growth stagnated,
manufacturing output declined, there is a
contraction in the demand for metals, and
stocks continue to increase. Mineral prices
are also affected by a reluctance on the part of
producers to reduce or suspend output levels,
or to defer the commissioning of new projects
and expansions. Although most sectors of the
Western Australian industry are able to sell
their output, sales are generally at the
prevailing depressed prices. The viability of
the minerals and petroleum industry is being
significantly maintained by falls in the value of
the $A against major currencies.  This
development is to some extent offsetiing falls

in commodity prices and maintaining receipts
to producers during a sustained period of
downlurn.

The adjustment to the value of the Australian
dollar is a response to structural changes in
the Australian economy over the past two to
three years, market sentiment on longer term
commodity prices and the gradual easing of
interest rates (Figure 1.1).
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Although analysts predict that the current low
level of the $A will be only temporary, with an
average US 73c expected to prevail during the
next financial year, this is unlikely to occur if
relative interest raies remain low. Broad
Government policy is for interest rates to
remain low until the economy begins to gather
strength. There are few grounds for believing
that this will be soon.

The response of other producing countries to
economic growih also strongly affects mineral
and energy prices. Several producer
countries, most notably the CIS, rely on
mineral sales as a source of hard currency,
and therefore market more aggressively in
adverse conditions. Other mineral developing
countries, notably China, also push exports
aggressively to fund internal programs aimed
at bigh economic growth. These policies will




contribute to delay any recovery in commodity
prices generally.

The year also saw significant . changes in
foreign ownership in the resources sectlor.
Several long-term players reduced or are
planning to reduce their interest in Australia.
Where this is occurring, it is usually as part of
a policy of rationalising investments in non
core areas, Other investors targeted Australia
for new investment. These decisions do not
materially affect the ability of Australian
companies fo maintain production, to raise
capital, or to invest in new projects.

The world economy is now not expected to
expand significantly before mid 1994, with a
major draw-down on inventories and
stockpiles likely to be associated with any
upturn in demand. The current period of belt
tightening is therefore expected to continue.
Producers have managed to cut costs to be
able to survive a further period of low cash
flow, and to be able to maintain both
production and sales,

The resources sector is a major beneficiary of
some elements of Commonwealth economic
policy. A continuation of low exchange rates,
low interest rates and low inflation will cushion
producers against further falls in commodity
prices. The increased emphasis on workplace
bargaining based on cost efficient output and
productivity growth, as a central plank of the
microeconomic  reform agenda is also
welcomed by resource developers.

The spread of the recession to our major
markets reinforces the need for resources
producers to expand the sales in growth
economies of East Asia and Latin America.
There are also limited opportunities to replace
the CIS as a commodity supplier to countries
in Eastern Europe. The former communist
block countries are also markets for expertise
in the area of mineral technology,
environmental procedures and management
consulting services.

For the future of the: industry, emphasis must
be placed on fostering the investment
environment, especially for greenfields
projects, and for increased downstream
processing. It is important to maintain the
microeconomic reform agenda in areas such
as transport and energy supply, initiatives in
this area are keenly awaited by industry.

1.4 Social and Political Factors Affecting

the Mining Industry

The result of the "Mabo Decision" is clearly the
meost significant development of the year, and
pethaps for many years to come. This
decision by the High Court established that
native title continues in some form unless
specifically abrogated by the Crown. The
"terra nullius” basis of title as practiced since
European settlement, and substantially since
federation, is now subject to unspecified
revision.

The way in which this decision will impinge on
resource  exploration and development
remains unclear. Federal government policy
on the issue is for a series of multi lateral
consultations with aboriginal groups combined
with the funding of strategic test cases. This
process is expected to be protracted.
Resource developers face major uncertainty
over "sovereign risk” in areas which they can
not influence by normal commercial ot political
processes, The issue is expected to be
particularly relevant to operations in the
Kimberley.

The Queensland Government, which among
the other states is showing most concern over
the issue, favours a process of active
consultation over a relatively short time frame
to clarify the implications of the Mabo
judgement with individual interested parties.

On other issues, the states and  the
Commonwealth have used the ANZMEC
forum to coordinate legislation in several
resource areas. One is on restrictions to free




intra and interstate trade in natural gas. The

major concerns are access to resources and
to pipeline facilities free of seclional
government constraints. Consensus is being
sought through the avenue of comprehensive
negotiations.

Another ANZMEC working group is engaged
in developing a comprehensive royalty system
to be applied to the future exploitation of
offshore minerals.

It is becoming increasingly difficult to separate
the economic from social and political factors
in their overall effect on resources
development. This is particularly relevant due
to the concern being expressed that many
Australian based companies are increasingly
targeting offshore locations for exploration
and development investment opporttunities.
The practical application of sections of the
Environmental  Protection Act and the
Aboriginal Heritage Act have been questioned
by some members of the mining and
petroleum industries. The debate over the
appropriate balance between responsible
economic development and other social
issues is continuing.

Due to our increasingly open economy events
and opportunities in other countries are having
a large influence on Westem Australia's
resource sector. Exploration and development
are now viable options in previously closed or
economically inaccessible countries. It is
natural that Australian companies should
investigate these oppottunities. The problem
with these developments is that over the past
two to three years exploration offshore has

meant a complementary reduction in similar
activity on the domestic front. As the level of
Western Australian prospectivity is not the
probtem, the challenge is to look more closely
at the other elements of an attractive
investment environment.




FIGURE 1.2

MAJOR MINERAL AND PETROLEUM PROJECTS
IN WESTERN AUSTRALIA
WITH AN ANNUAL VALUE OF PRODUCTION IN EXCESS OF $10 MILLION
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2. REVIEW OF MAJOR MINERAELS AND

PETROLEUM
2.1 lron Ore

The Western Australian iron ore industry
performed relatively strongly during 1992
Just over 108 million tonnes was produced
during the review period, a slight fall on the
1991 resull (Figure 2.1). Export tonnages
contracted as the subdued economic
conditions affecting the major economies
began to be felt in the State's major market,
Japan.
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aggressively tap the next upswing in economic
activity.

It is unfortunate for the State's producers that
the general downturn in the demand for iron
ore has coincided with a marked increase in
production capacity, notably the opening of
new mines in Brazil and Peru.

The medium term outlook for Western
Australia will include a further weakening in
the trade prices of lump and fine ores. On the
positive side, current production levels will be
maintained, and increase slightly, with receipts
rising as a result of a weaker Australian dollar.
The steel producing and consuming nations of
China, Taiwan and Korea seem set to
continue on a robust growth path.

The sharp 11% decline in the Australia-Japan
indicator contract price for 1993 was the
second consecutive yearly reduction (Figure
2.2). The end of the stock run-down, which
should occur during this year, and the fiscal
boost which is now feeding through the
Japanese economy should see a mild rebound
in steel production and the return of demand
growth in this crucial market.

Japan's aggregate steel production fell by 10%
in 1992. The result was largely offset by
strong growth from the regional steel making
nations of China, Taiwan and Korea. These
are all important present and longer term
markets for Western Australian iron ore.

The Western European steel industry
remained depressed with stagnating final
demand and

significant  pockets  of
uneconomic capacity. The entire European
regional steel sector will need to undergo
further rationalisation before it is able to

IRON ORE PRICES: $A/Fe unit
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While there will be only limited growth in the
global volume of iron ore traded during 1993,
local producers are expected to increase
output slightly. The Mt Channar mine is set for
further expansion, as is production from

Yandicoogina and the
Koolyanobbing operations. The Yarrie mine,
under development in the Goldsworthy region,
is scheduled to begin replacing output from
Nimingarra and Sunrise Hill by early 1994.
Development work on the massive Marandoo
project will continue through 1993.

reopened

As the economic recovery in Australia gains
momentum, domestic sales of iron ore can be
expected to trend upwards in 1993/94.
Woestern Australia’s comparative advantage in
the production of lump and fine ores is sel to
continue and improve during the outlock
period. In addition to the State's proven
position as a reliable iron ore exporter, the
possibility also exists for the future
development of some significant value adding
capacity.

Western Australia conlinues to be the source
of nearly all of the nation's iron ore production
(Figure 2.3).
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2.2 Gold

Output from the State’s mines and estimated
value of sales during 1992 were both up
slightly on that recorded in 1991 (Figure 2.4).
With total production strong at 181 tonnes the
sector is well placed to ride out the current
downturn in demand on world markets.
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Although the gold price weakened slightly
during the year, the effect on producer
receipts was offset by a devaluation of the
Australian dollar (Figure 2.5). With a rising
average sale price for the precious metal, the
1992 total return to Western Australian miners
is estimated to have exceeded $2.7 billion.

The recent world supply growth, generated by
stronger than expected mine production and
sales by private sector agenis, was
exacerbated by some central banks liquidating

a significant proportion of their stocks.
Although fabrication demand remained solid,
world economic conditions will need to
improve considerably for growth to be
It is estimated that, given a
situation of moderate economic expansicn, a
gap should begin to emerge between the

sustained.




amount of gold demanded for jewellery
fabrication and supply from all sources. All
sources would in this case, comprise net
official sales, disinvestment, scrap and forward
sales, in addition to conventional mine
production,

GOLD PRICES: $A/oz.
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AVERAGE OF WEDNESDAY PRICES. FIGUAE 2.8

Faced with a situation of some market
uncertainty,  most Australian
producers are persevering with as strategy of

Waestern

reducing costs and, where possible,
consolidating operations. A notable reduction
in greenfields exploration activity is an ongoing
matter of concern for all industry members.

Despite a less than favourable investment
environment four projects were commissioned
during the year and at least that many more
will come into production during 1993. Having
depleted much of their oxide upper ore
resources some local producers are making
the reluctant transition to underground
operations. The accessing of deep-seated
sulphide ores from existing open cut workings
will involve greater financial planning, new
plant to treat refractory material and the
potential disruption, at least in the shor term,
of steady cash flows.

Western Australia's dominance of national
production (Figure 2.6) will continue in the
medium term, as existing large producers
decide between going into mechanised
decline operations or expensive cutbacks to
allow pits to be deepened. Either way the
momentum of the industry will continue, even
in the face of some market uncerainty.
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2.3 Petroleum

The State's petroleum sector recorded a small
overall increase in value of production in 1992.
The volume of oil and condensate produced
and sold declined moderately in the final two
quarters of the year. Because of a mid year
devaluation of the Australian dollar, receipts
remained fairly stable over the review period.
(Figure 2.7).

A steady and continuing rate of growth was
evident, with all products showing an
improvement in volumes marketed or in
receipts. While condensate and crude oil
prices rose siightly, those applying to natural
gas and LNG suffered some erasion.

Total value of all petroleum sector output




increased by approximately 3% to just over
$2.6 billion. Total LNG sales were stable at
$970 million, as were natural gas receipts of
$370 million. Crude oil and condensate
generated receipts of $1.3 billion, a 6%
increase on the 1991 result. The average
trade weighted price of crude cil languished at
around US$ 20/bbl during most of the trading
period, falling off slightly during the final two
quarters. The effective devaluation of the
local currency resulted in an average
Australian dollar price of $30/bbl applying to
domestic production during the review period
{Figure 2.8).
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large volume exports from the Commonwealth
of Independent States, Despite some
exploration  and
production, or more importantly exports, from
that source are not expected to recover for
SOme years.

development  activity

Like most other commodities, petroleum
sector products are proving very sensitive to
general economic conditions. A relatively mild
northern winter also militated against any
spike in demand during 1992. On the supply
side, the OPEC were able to hold crude oil
output to just under 24 million barrels per day
and thus effectively stabilise the market at that
level of output. Given the prevailing weak oil
price, there was little incentive for other
producers to enter the market or for new
projects to be developed. Another stabilising
effect on world prices was the cessation of
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A generally high level of cooperation amongst
the OPEC member nations, and the overall
paucity of new major developments, should
allow the organisation's market power to
steadily increase.

The OPEC's market power to push up prices
during any increase in general demand will
only be circumscribed by the emergence of
substitute fuels and by enhanced recovery
techniques from existing operations, Because
neither of these measures can be effected
easily, windfall profits will be generated in the
short term. Alternatively, in the absence of
any sharp upturn in market demand, a general
balance of interest among all producers
should see real prices being maintained at
current levels in the medium term. Analysts
predict that any surge in demand growth will
be driven by activity in developing countries.
The industrialised nations are expected to




conlinue to moderate overall rates of
consumption.

1992 was a year of mixed results for the North
West Shelf project. On the positive side, a
third LNG train was commissioned two years
ahead of schedule. This new capacity will
result in a production boost of 2.3 miillion
tonnes per year. Also announced during the
year was the patticipants intention to commit
$1.1 bilion to develop the Cossack and
Wanaea oilfields as a combined project.
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The Griffin project, which will sell associated
gas into the local market, was also given the
go ahead during the period. An estimated
$270 million will be invested in the
development of a field which contains
reserves of over 100 million barrels. The
Wandoo discovery, with estimated reserves of
approximately 200 million barrels, is the most
promising new offshore field. The Hadson gas
gathering project came onstream during late
1992 and commenced a long term sales
contract with SECWA.

The principal sethack to regional development
encountered during the period occurred when

the joint venture participants struck problems
with the installation of the Goodwyn A
platform. It is estimated that it will result in a
considerable delay in the commissioning of
the platform.

The outlook for the Western Australian
petroleum industiy is for a steady increase in
overall activity. In this, investment, exploration
and development should continue to expand
along with the State's share of the national
output (Figure 2.9).

2.4 Alumina

During 1992 the State’s alumina producers
continued a sirategy of stabilising gross
returns by increasing overall volume of
production. A sustained period of price
erosion has been the determining factor in this
approach (Figure 2.10).
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While the volume of sales increased slightly to
7.0 million tonnes during the year, receipts fell
by 8% to $1.7 billion (Figure 2.11).

In a development which would seem at odds
with the wusual aluminium-alumina price




relationship, spot price movements diverged
significantly during the trading pericd. A
relatively weak aluminium price coincided for
the first time with a firming alumina price. The
unit price of alumina has since stabilised at
around US$176.
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Globally, supply and demand began moving
towards a rough equilibrium in the wake of
lower utilisation in some major refineries and
rising demand from China and the CIS.

The medium term price of alumina will return
to being determined largely by the level of
aluminium sales. With the primary market
forecast to remain weak through most of 1993,
Australian export unit values for alumina
should rise only slightly in nominal terms. As
aluminium producer demand is predicted to
strengthen considerably over the next three
years, alumina prices should rise by around
50% in real terms during the period. Although
alumina refinery capacity will expand
somewhat in the medium term, there remains
a strong possibility that prices could spike due
to intermittent supply shortages.  While
demand for alumina is forecast to rise, it is
paradoxical that Western Australia's share of

world exports is forecast to fall. This will occur
as domestic producers take up a greater share
as inputs to aluminium manufacture.

In response to the forecast of a steady
improvement in demand from domestic and
international refineries ALCOA has doubled
capacity at its Wagerup refinery. The new
infrastructure was commissioned in late 1992
and is steadily being brought up to full
capacity. This and other planned expansions,
will cement Western Australia's position as the
hation's largest producer (Figure 2,12).

ALUMINA PRODUCTION

Mt
[ An

[ BEST OF AUSTRALIA ¥
BB wesTERN AUSTRALIA

12

1960 1866 1970 1975 1980 1985 1390
YEARS

SOURCES: DOME, BMR & ABARE

FIQURE 2.1z

2.5 Nickel

The State's output and value of contained
nickel continued to fall during 1992. Despite a
steady erosion in the market price of the
metal, gross production and sales did show
some tentative signs of stability late in the
trading period (Figure 2.13).

Total production of contained nickel fell by
14% to just under 48Kt, while the value of the
output decreased by 19% to approximately
$462 million,
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At year's end, the world's primary nickel price
continued to bear the brunt of quite a severe
supply-demand imbalance. The imbalance is
being exacerbated by relatively strong
production, which is being maintained in the
face of weak demand, and the ready
-availability of scrap nickel. Average metal
exchange prices contracted by approximately
20% in the last quarter of 1992 on the back of
strong exports from the CIS (Figure 2.14).

There is, however, some relief in sight as
market fundamentals are set to improve in the
medium term and prices should begin to trend
upwards during late 1993. The relative lack of
both developmental greenfields projects and
advanced major expansions, will limit supply
growth. There is also an emerging decline in
the availability of scrap nickel.

The market structure, characterised as it is by
long time lags associated with bringing new
capacity on stream and a metal price which is
very volatile in the face of real or imagined
shortages, will also enhance any sound
recovery. Sharply increased consumption,
associated with world economic recovery, will
provide the main boost to the metal price in

the medium term. The sustained period of low

prices, which the industry is currently
experiencing, is having the secondary effect of
making stainless steel and nickel base alloy
prices competitive with substitutes.
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Western Australia will further consolidate its
position as the nation's premier nickel province
through the opening of new mines and the
expansion of processing capacities at both
Kalgoorlie and Kwinana. The new Forrestania
project and proposed mines at Mt Keith and
Yakabindie  will  significantly  increase
production capacity and allow higher export
volumes during a period of steadily increasing
real retums to producers. Mt Keith, regarded
as the decade’s first major greenfields nickel
project, is expected to be in production by
January 1995. The State's major producer is
also focussing on structural unit cost cutting,
through upgrading its smelting and refining
control processes, and through workplace
organisational changes.

Western Australia’s nickel export earnings are
projected to expand significantly in real terms
over the next few years, and will comprise the
majority of the national output of $1.7 billion




per annum by 1997-98 (Figure 2.15).
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2.6 Diamonds

The State's two producers experienced record
ievels of production, quantity of sales and
value of sales during 1992, The gross weight
of diamonds sold increased 25% to 41 million
carats, receipts were about $565 million. The
average value per carat was slightly down on
1991,

The prolonged recession in the main
industrialised countries, and the onset of the
Japanese downturn, resulted in severely
reduced demand for polished stones. The
decline in business activity forced the Central
Selling Organisation (CSO) to reduce its
annual purchases of rough diamonds by 25%.
The measure was introduced in the
September quarter in order to protect the cost
of holding stocks. It has affected both
Western Australian producers, who sell almost
all their production through the CSO. The
alternative point of sale is through the Antwerp
open market, another area of diminished
activity.

The weakness of the global market was
emphasised by concerns over the continued
uncontrolled supply of rough diamonds from
war ravaged Angola and Zaire. A degree of
uncertainty also exists over the amount and
type of gems flowing out of the
Commonweaith of Independent States. In all
cases, economic dislocation and the
breakdown of central gavernment authority are
the principal factors preventing any effective
agreements to control supply in the longer
term.

The CSO0 is continuing to attempt to negotiate
meaningful agreements with Angola, Zaire and
the CIS which will restrain unauthorised
diamond exports.

Argyle has made the decision to increase the
capacity of its hard rock processing plant from
6 to 8 million tonnes per year. This move is
designed to maintain production fevels in the
face of the lower grades encountered as
mining progresses to deeper levels of the
pipe. Although nearing the end of its life, the
Normandy Poseidon Bow River operation is
expected to maintain production into 1994.

There are some signs that the depressed
diamond market is set to rebound, but
analysts are unable or unprepared to predict
when an upturn may occur. It is expected that
demand for diamonds will rise rapidiy on
recovery of the global economy, but this may
not be during 1993.

Exploration for diamonds in Western Australia
continues at a high level. Several prospects
are expected to reach the advanced feasibility
study level during 1993, with the strong
possibility of increased future production.

2.7 Heavy Mineral Sands

State prbduction of heavy mineral sands was
again buffeted by the general state of market
disequilibrium in 1992, Western Australian
miners generally followed a strategy of o




maintaining, or even increasing, ilmenite
production levels to offset low prices. As a
result, the overall quantity of ilmenite and
synthetic rutile produced increased (Figure
2.16), although rutile production declined in
response to very depressed prices. Zircon
production rose as an effect of increased
ilmenite production.
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oftset lower prices. Synthetic rutile and zircon
output also increased considerably.
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Prices received for titanium feedstock minerals
fell by an average of 10% over the year. The
price index for industry products showed the
general fall in value is being maintained
(Figure 2.17). Total industry value of
production was $345 milion, an 8%
contraction on 1991 receipis. Prices for
secondary minerals also continued to drift.

As the gap between supply and demand
widened, prices inevitably came under
increased pressure. World consumption of
titanium dioxide remained steady as new
capacity continued to come on stream. The
projected steady close down of older sulphate
route  operations, because of age,
environmental constraints or high operating
costs, failed to occur. The global production of

ifmenite rose steadily as miners attempted to

Most producers had little success in
establishing new markets or in shoring up
sales support in existing consuming industries.

The established decline in prices for mineral
sands commodities continued and even
accelerated during the year.

While the demand for titanium dioxide pigment
is expected to improve considerably over the
next two years, thus removing a primary cause
of low prices, supply will continue to expand.
New projects and expansions may increase
world production of ilmenite, rutile and zircon
by up to 30%. South African production in
particular is expected to rise sharply. Similar
developments in a range of other countries
could result in a supply/dermand imbalance for
zircon as well as for pigment feedstocks,
thereby keeping prices depressed for several
years.

In the face of some considerable uncertainty,
Western Australian miners are generally
taking a cautious approach in their operating




TABLE 3.1

QUANTITY AND VALUE OF MINERALS AND PETROLEUM 1991, 1992

1881 1992

MINERAL UNIT QUANTITY VALUE($) QUANTITY VALUE($)
BASE METALS

Copper Metal t 11793 17 218 620 12093 18 677 215
Lead Metat t 10698 4 348 109 20 964 7 429 363
Zinc Metal t 112015 24 691 818 141 385 132 984 006
TOTAL BASE METALS 116 958 547 159 090 584
BAUXITE-ALUMINA

Alumina t 7009 184 1844032 647 7082757 1689720803
CLAYS

Altapulgite t 17 245 4617 226 20 697 6 315 851
Cement Clay t 32795 234 039 6 940 74168
Fire Clay t 0 0 6 508 7810
Kaclin t 3100 204 400 2692 172726
White Clay t 14611 160718 22 575 225745
TOTAL CLAYS £75) 5216 383 Lo AT 6 796 300
COAL t 5114267 228 661 597 5 655 459 251762799
CONSTRUCTION MATERIALS

Aggregate t 133 683 719267 148 082 898 292
Gravel t 47 361 244 227 121 884 605 423
Rock t 44 485 46_9 114 140 597 428 656
Sand t 781523 (n 4121313 (1) 1060968 5 415 512
TOTAL CONSTRUCTION MATERIALS 5 554 521 7 347 883
DIAMOND ct 33358088 {1 456 926 660 41453 238 565 061 845
DIATOMITE t 22 160 169 1300
DIMENSION STONE

Black Granite t 1086 399 869 5079 1673 375
Quartz Rock t 362 16 266 8974 43791
Spongolite t 437 35834 254 16 832
TOTAL DIMENSION STONE A 451 963 2260 1733 998
GEM, SEMI-PRECIOUS & ORNAMENTAL STONE

Agate kg 0 a 10 260 11 286
Amethyst kg 24 817 131 426 17 659 127 910
Chrysoprase kg 1800 32500 37 048 1163 695
Jasper kg 0 0 8844 7 499
Toumaline kg 0 0 81 15713
Variscite kg 0 0 1143 G 680
TOTAL GEM SEMI-PRECIOUS & ORNAMENTAL STONE 163 926 1332783




TABLE 3.1 (conb 1991 1992
MINERAL UNIT QUANTITY VALUE(S) QUANTITY  VALUE($)
GOLD kg 178988 () 2 666 776 245 {n) 181 286 ()2 739 447 394 (e)
GYPSUM 3 75750 635 499 99 071 993 750
HEAVY MINERAL SANDS

Gamet t 30732 2 880 905 38140 3611274
lImenite £ 936 778 81499614 (n 1044 856 87 296 010
Upgraded iimenite {a) t 317858 (N 162 165 871 (1) 334 480 157 877 255
Leucoxene t 12 844 8064715 11 463 5 204 073
Monazite t 7173 2 155 801 5012 1452 6938
Rutite 1 59134 38 861 379 68 964 39 051 843
Zircon 3 204 332 79 156 923 265 166 51 456 028
TOTAL HEAVY MINERAL SANDS 375 588 208 345 949 181
INDUSTRIAL PEGMATITE MINERALS

Felspar t 17 498 715084 25 800 1132516
Mica t 473 14839 0 (1]
TOTAL INDUSTRIAL PEGMATITE MINERALS 729 623 1132 516
IRON ORE

Domestic 1 4773385 128 740 105 5638929 159 029 485
Exported bt 109 394 33¢ 2849576022 (r} 102508204 2762 946 127
TOTAL IRON ORE 114 167 724 2978716 127 {r) 108147133 2921 975612
LIMESAND-LIMESTONE-DOLOMITE

Dolomite 1 0 0 280 1120
Limesand-Limestone 3 1737 984 (r) 9708 097 (1} 2083846 13 0565 973
TOTAL LIMESAND-LIMESTONE-DOLOMITE 9709087 (1) 13 057 093
MANGANESE ORE 1 209 640 37 774 547 402 844 '_r'2 2_00 1_42
NICKEL INDUSTRY

Cobalt by-product t 268 6 062 266 487 26 384773
Nickel Concentrate t 621511 &67 874 813 462 786 457 569 201
Nickel Matte t 0 0 1056 2202178
Nickel Ore k 2318 13588276 2892 1767 117
Paltadium by-product kg 351 1260296 539 1372039
Platinum by-product kg 82 (n i494 173 143 1249742
TOTAL NICKEL INDUSTRY 578 059 824 490 545 050
PEAT t 403 29974 815 68315




TABLE 3.1 (cont) 1991 1992

MINERAL UNIT QUANTITY VALUE($) QUANTITY  VALUE($)

PETROLEUM

Condensate Kl 1869 768 313 744 896 2060353 366 702 321 .
Crude Ol K 5214 637 901 415 578 5046694 917 363 371 :
LNG MMBtu 204 799 068 957 953 276 237 642 529 966 473 640 ‘
Natural Gas '000m3 3738 455 372203 226 3776068 368955 578

TOTAL PETROLEUM ' 2545 316 976 2 619 494 910

SALT : t 6 827 230 149 355 769 6671678 155392954

SILICA-SILICA SAND

Silica t 76 612 782 017 66 253 697 757
Silica Sand t 669 384 6 390 188 519 642 4973 830
TOTAL SILICA-SILICA SAND s ¥ 7172205 Sy pe s 5671587
SILVER kg 39 306 {r) 5956 148 () 65 929 10 224 887
TALC t 165 263 11568 410 166 574 11712450

TIN-TANTALUM-LITHIUM

Spodumene ' 43 28t 7 619 341 39 980 8095 473
Tantalite . g 668 18726 310 %5 29733847
Tin t = o7 1268 035 284 1472 341
TOTAL TIN-TANTALUM-LITHIUM 27613 686 39 301 661
VERMICULITE t 580 103 018 308 54754
TOTAL VALUE 12 052 973 067 (1) 12110070551 (g)

Note: Quantities used in this tabla only apply to Minerals and Petroleum covered by the Mining Act 1978,
the Petroleum Act 1967, the Petroleum {Submerged Lands) Act 1982 and relevant State Agreement Acts,
(a) Also known as synthetic rutile

{e} Estimate

(v} Revised from previous edition




TABLE 4.1 QUANTITY AND VALUE OF MINERALS AND PETRDLEUM BY LOCAL GOVERNMENT AREA

Lacal Quantity Metallic
Mineral Govemment Area tonnes Content Value ($) Ref
BASE METALS Cu Tonnes
Capper By-Product Coolgardie 4 658,344 5 506 597
Rosbaume 201.754 243 887
4 860.098 5750 484 (a) (b)
Cu %
Copper Concentrates Baddington g 299 30.82 5720078 AeSE
Meekatharra 8 049 20.14 2011350 /=4
Yalgoo 13733 20.00 5195308  #ersl
31081 12926731  (a)
Total Copper 18 677 215
' Pb%
Lead Derby-West Kimberay 26 431 79.31 7429363 (a)
Zn%
Zinc Derby-Wast Kimberley 119 702 - 56.09 64 562 483
Yalgoo 175 457 42.31 68 421 523
295 159 132984 006  (a)
TOTAL BASE METALS 159 090 584
BAUXITE - ALUMINA
Alumina Boddington 1 584 500 403 407 178
Harvey 922 873 216269 177
Musrray 2827815 661 429 273
Serpentine-Jarrahdale 1747 569 408 615 375
| 7 082 757 1689720 803 (¢
CLAYS )
Atiapulgite Mullewa 20 697 6315851 (a)
Cement Clay Amadale 6940 74188  (d)
Fire Clay Chittering 6 508 7810  (d)
Kaolin Bridegetown-Graenbusshes 2692 172726  (d)
White Clay Swan 22 575 225745 (d)
TOTAL CLAYS 5g 412 6 796 300
COAL Coilie 5 655 459 251762799 (e}
CONSTRUCTION MATERIALS
Aggregate Derby-West Kimberey 2 564 13220
Kalgoorfie-Boulder 98 260 582 366
Port Hedland a5 427 226 978
Roeboume 430 7322




TABLE 4.1 (cont) Local Quantity Metallic
Mineral Govemment Area tonnes Content Value ($) Ref
CONSTRUCTION MATERIALS (cont)
Aggregate (cont) Wyndham-East Kimberley 11 401 €8 406
Total Aggregate 148 082 898 282
Gravel Broome 1346 2122
Coclgardie 5170 17 620
Kalamunda 24018 130 833
Nannup 18 650 92 348
Port Hedland 72 000 360 000
Shark Bay 200 1000
Wyndham-East Kimberley 500 1 500
Total Gravel 121 884 605 423
Rock Broome 16 192 206 4189
Exmouth 5891 27 470
Port Hedland Town 98 950 75046
Roebolime 15 504 111 421
Shark Bay €0 300
Yilgam 4000 8000
Total Rock 140 597 428 658
Sand Ashburton 9 256 47 408
Canning 436 207 2 217 360
Camarvon 3682 18 410
Cockbum 2870 11 480
Collie 55 065 330 387
Coolgardie 69017 348 545
Dandarégan 1420 8 520
Derby-West Kimberley 315 2197
East Pilbara 2272 13632
Gingin 2223 13 341
l.eonora 8 298 42 788
Meekatharra 34 844 209 064
Menzies 14 2570
Nannup 220 4 400
Northam 6 998 24 035
Port Hedland €5 478 320 739
Roeboume 346 508 1745 405




TABLE 4.1 (cont) Local Quantity Metallic
Mineral Govemment Area tonnes Content Value ($) Ref
CONSTRUCTION MATERIALS (cont)
Sand (conf} Swan 8779 17 693
Wanneroo 238 357
Wyndham 1564 9384
Yilgam 5200 20 800
Total Sand 1 060 968 5415512
TOTAL CONSTRUCTION MATERIALS 1471531 7347883 (d}
Carals
DIAMOND Wyndham-East Kimberlay 41 453 238 565061845 (a)
DIATOMITE Dandaragan 169 1300 (d)
DIMENSION STONE
Black Granite Derby-West Kimberey 4575 1523475
Dundas 504 149 900
Total Biack Granite 5079 1673375 (d)
Quartz Rock Mutkinbudin 874 43791  (d}
Spongolite Plantagenast 254 16832 (e)
TOTAL DIMENSION STONE 6307 1733998
GEM, SEMI-PRECIOUS AND ORNAMENTAL STONE kg
Agate East Pilbara 1C 260 11286
kg
Amethyst Upper Gascoyne 17 659 127 910
kg
Chrysoprase Laverton 24943 453 749
Menzies 12 105 709 946
Total Chrysoprase 37 048 t 163 695
kg
Jasper East Pilbara 8 844 7 499
kg
Toumaline Yilgam 81 15713
kg
Variscite Meekatharra 1143 6 680
TOTAL GEM SEMI-PRECIOUS AND ORNAMENTAL STONE 1332783 (e}
Al kg
GOLD Ashburton 14,387 217 291
Boddingion 16 017.535 241 431 189
Camarvon 0.486 7 340
Coolgardie 15 820.785 239 604 904




TABLE 4.1 (cont) Local Quantity Metallic
Minerat Govemment Area tonnes Content Value {$) Ref
GOLD {cont) Au kg
Cue 11 158.449 168 635 221
Dundas 1 558,876 23 555 745
East Pilbara 12 457.186 188 334 809
Kaig.-Boulder 45 844,809 692 236 754
Laverton 13 097.064 197 841 133
teonora 18 200.699 275 313 395
Meekatharra 17 349.473 262 404 210
Menzies 565.056 8722 369
Mt Magnet 5314.10% 80 403 579
Roeboume 4,762 71922
Sandstone 3 831.290 57 806 588
Wiluna 3 999,315 60 372 990
Yalgoo 2 004,261 30 206 901
Yilgam 14 049.565 212 281 054
181 285,899 2739447394 (f)
GYPSUM Dabwallinu 25 823 420002 {d){e)
Esperance 4205 24797 {e)
Irwin 15 423 242 453 {e)
Kellerberrin 1500 10500 {e)
Lake Grace 3943 16697 {e)
Merredin 1055 7385 {e)
Nungarin 22329 133732  {e)
Ravensthorpe 2750 16 500 {e)
Wyalkatchem 22043 121684 {g)
99 071 993 750
HEAVY MINERAL SANDS
Gamet Sand Capel 784 62482 {g)
Northampton 37.356 3548792 (e)
Total Gamet Sand 38 140 3611274
TiOs %
limenite Capel 635 139 54.81)
Camamah 103 473 59,34}
Dandaragan 229 443 62,98}
Waroona 76 801 54 .53}
Total limenite 1044 856 87 296 010




TABLE 4.1 (cont) tocal Quantity Metallic
Mineral Govemment Area tonnes Content Value ($) Ref
HEAVY MINERAL SANDS (cont) TiOs %
Upgraded menite Capel 173 414 92.00)
Camamah 131 415 92.00}
Dandaragan 29651 92.00)
Total Upgraded limenite 334 480 157 B77 255
TOTAL ILMENITE 1379336 245 173265 (a)
TiO5 Tonnes
Leucoxene Capel 10096 9 200 4745973
Waroena 1367 1245 458 100
Total Leucoxene 11 463 10 445 5204073 {a)
ThO5 Units
Monazite Capel 1 409 9137 403 715
Camamah 3 603 23 419 1048 983
Total Monazite 5012 32556 1452608 (a)
TiO5 Tonnes
Rutile Carnamah 53 438 49666 31103 986
Dandaragan 15526 14 905 7 947 857
Total Rutile 68 964 64571 39051843 (a)
Zr05 Tonnes
Zircon Capel 60 779 39 521 12 454 622
GCamamah 147 072 96 528 28 528 795
Pandaragan 52089 34 385 9 501 081
Waroona 5216 3394 971 530
Total Zircon 265 166 173 828 51456028 (a)
TOTAL HEAVY MINERAL SANDS 345 949 181
INDUSTRIAL PEGMATITE MINERALS
Felspar Mukinbudin 13 249 607 590
Port Hedland 12 5651 524 926
25 800 1132516 (h)
IRON ORE Fe %
Pomestic Ore Ashburion 669 221 59.69 16 699 699
Derby-West Kimberley 1281514 64.64 37 243 448
East Pilbara 3688 194 6277 105 0B6 338
Total Domestic Ore 5638 929 159 020 485




TABLE 4.1 (cont) Local Quantity Mataitic
Mineral Govemment Area fonnes Content Valua {$) Ref
IRON ORE {cont) Fe %
Exported Ore Ashburton 64 254 376 61.45 1 680 457 807
Derby-Wast Kimberey 2 255 444 64.11 56 163 713
East Pilbara 35 998 384 62.90 1 026 384 607
Total Exported Ore 162 508 204 2762946 127
TOTAL IRON ORE 108 147 133 29021975612 (a)
LIMESAND - LIMESTONE-DOLOMITE
Dolomite Westonia 2860 1120
Limesand - Limestone Cockbum 1625529 8249 003
Dandaragan 2893 14 445
Dundas 112 281 1021539
Gingin 38 572 889 107
frwin 3 845 17 362
Roehoume 69 345
Wannerco 300 657 2864 172
TOTAL LIMESAND-LIMESTONE 2084 126 13057093  {d)
Mn %
MANGANESE ORE East Pilbara 402 844 47.26 72206142 (a)
NICKEL INDUSTRY Co Tonnes
Cobalt By-Product Coolgardie 485.,055 26 242 055
Roeboume 2.028 142,718
Total Cobalt By-Product 487.083 26 384 773 {a) (b}
Ni %
Nickel Concentrates Coolgardie 241 421 10.62 245 884 562
Kalgootlie-Boulder 35514 10.49 35813722
Leanora 185 851 9.82 175 870 917
Total Nickel Concentrates 462 786 457 569 201
Ni %
Nickel Matte Roeboume 1056 £22.30 2202178
Ni %
Nickel Ore Goolgardie 2802 6.33 1767 117
TOTAL NICKEL PRODUCTION 461538496 (i)
Pd kg
Palladium By-Product Coolgardie 537.065 1365 088
Roeboume 1.752 69851
Total Palladium By-Product 538,817 1372039 (a)(b)




TABLE 4.1 (cont) Local Quantity Metallic
Mineral Govemment Area onnes Content Value ($) Ref
NICKEL INDUSTRY (cont) Ptkg
Platinum By-Product Coolfgardie 142.690 1246 877
Rosboume 0.181 2 865
Total Platinum By-Product 142.871 1249 742 (a) (b}
PEAT Manjimup 918 68315 (d}
PETROLEUM Kilolitres
Condensate Camamah 536 23585 (d)
frwin 1965 288342 (d)
Roeboume 2057 852 366 390 394  (a)
Total Condensate 2 066 353 366 702 321
Kilolitres
Crude Qil Derby-Wast Kimberley 18711 2 866 360
frwin a3 367 4789 927
Roeboume 4994616 909 707 084
Total Crude Ol 5046 694 917 363 371 {a)
MMBtu
Liguified Natural Gas Roebaume 237 642 529 966 473640  (a)
‘000 m3
Natural Gas Ashburton 217 027 14975426  (j}
Camamah 62 513 7077583 ()
Irwin 162 541 19678988 ()
Roeboume 3333 987 927 223571 (d}))
Total Natural Gas 3776 068 368 955 578
TOTAL PETROLEUM PRODUCTS 2619 484 910
SALT Camarven 1257 558 30 224 148
Esperance 4 879 122 800
Port Hedland 2176016 47 436 377
Roeboume 2 602 427 62 068 527
Shark Bay 538 193 11 845004
Yilgam 92 807 3 636 000
6 671678 155 392 954  (a)
SILICA - SILICA SAND
Silica \Moora 66 253 697757 (a)
Silica Sand Canning 121 094 1332030 (a)
Cockbum 243 095 2674045 {a)
Coolgardie 75503 184982 (a)
Swan 58 989 648 879 {e)




TABLE 4.1 {cont) Local Quantity Metallic
Mineral Govemment Area tonnes Content Value ($) Ref
SILICA - SILICA SAND (conf) Wanneroo 20 961 133804 (a)
TOTAL SILICA - SILICA SAND 585 895 5 671587
Ag kg
SILVER: BY-PRODUCT Boddington 1 925,490 295 261 {a) (I)
Coolgardie 1