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Executive Summary

Australia’s Economic Demonstrated Resources (EDR) for the following 18 mineral commodities
increased during 2008 — black coal, copper, gold, iron ore, lead, lithium, manganese ore,
molybdenum, nickel, niobium, rare earth oxides, silver, tantalum, tungsten, uranium, vanadium, zinc
and zircon. In the same period, EDR of nine commodities decreased — brown coal, cobalt, diamonds
(gem and industrial), mineral sands (ilmenite and rutile), platinum group elements, shale oil and tin.
EDR for antimony, bauxite, cadmium, magnesite, and phosphate rock remained at levels similar to
those reported in 2007.

World ranking: Australia’s EDR of brown coal, mineral sands (rutile and zircon), nickel, silver,
uranium, zinc and lead remain the world’s largest, while antimony, bauxite, black coal, copper, gold,
industrial diamond, iron ore, ilmenite, lithium, manganese ore, niobium, tantalum and vanadium all
rank in the top six worldwide.

Australia’s EDR of bauxite were estimated to be 6.2 gigatonnes (Gt) in 2008 which is unchanged
from the previous year and ranks second largest in the world. Australia’s aluminium industry is
underpinned by vast resources of bauxite in Queensland (Qld) on western Cape York, and in Western
Australia (WA) in the Darling Range, which are among the world’s largest identified resources.

Despite the economic downturn, large companies have maintained overall production levels. Steadily
increasing investment from China has accelerated changes in Australia’s bauxite exploration, mining
and processing industries in recent years.

Recoverable EDR of black coal in 2008 increased 0.8% to 39.2 Gt which represents 6% of the world’s
recoverable black coal EDR and ranks Australia as having the world’s sixth largest EDR. The Sydney
Basin in New South Wales (NSW) contains 35% of Australia’s recoverable EDR and the Bowen Basin
in Qld contains 34%. Recoverable EDR of brown coal in 2008 was 37.2 Gt, slightly less than 2007
and represents about 25% of the world’s recoverable brown coal, the largest of any country. All of
Australia’s brown coal EDR is in Victoria (Vic).

At December 2008 the proven and probable (2P) reserves of coal bed methane in Australia were 16
179 Petajoules (P)), an increase of 116% over the 2P reserves at December 2007. Queensland has 15
302 PJ (or 94.6% of the 2P reserves) with the remaining 877 PJ in NSW.

Australia’s EDR of copper rose by 31% to 77.8 million tonnes (Mt) in 2008, largely resulting from the
release of updated resource estimates for the Olympic Dam deposit in South Australia (SA). Australia
has the world’s second largest EDR after Chile. South Australia has the dominant share of Australia’s
EDR with 73% of the national total, almost all of this is in Olympic Dam deposit. By late 2008
significantly lower copper prices had forced several copper mines to cease production, particularly
the smaller or lower grade operations.

Australia’s gold resources occur and are mined in all States and the Northern Territory (NT).
Australia’s EDR of gold rose by 7% in 2008 to 6255 tonnes, the second largest globally. Western
Australia has the dominant share with 47% of the national total EDR.

In 2008, EDR of iron ore increased by 18% to 24 Gt which is about 15% of world EDR, and the
world’s third largest. Western Australia has 98% of Australia’s EDR with about 86% occurring in the
Pilbara district.

Australia’s EDR of manganese ore increased by 9.9% during 2008 to 181 Mt, which represents about
13% of the world’s EDR of manganese ore and ranks Australia as having the world’s fourth largest
EDR. The Groote Eylandt deposit in the NT had 70% of the total manganese ore EDR.

The regions containing the major proportion of Australia’s mineral sands resources (ilmenite, rutile
and zircon) are the Perth Basin north of Perth in WA, the Murray Basin (NSW, Vic, and SA) and the

newly emerging heavy mineral sands regions in the Eucla Basin (WA and SA). Although the reduced
demand for mineral sands products as a result of the global financial crisis commencing in late 2008
placed some operations under stress, new mining operations are being commissioned. In 2008, EDR
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of ilmenite decreased by 4.1% to 212.3 Mt, EDR of rutile decreased by 0.9% to 22.9 Mt, and EDR of
zircon increased slightly to 39.2 Mt. Rutile and zircon resources rank first in the world while ilmenite
resources are the second largest worldwide.

Australia’s EDR of nickel increased by 2.3% to 26.4 Mt in 2008, which is the world’s largest EDR.
Western Australia remains the largest holder of nickel resources with 90.4% of total Australian EDR,
comprising both sulphide and lateritic deposits. The combination of the global financial crisis and
falling nickel prices led to a number of mine closures.

Australia’s EDR of rare earth oxides were 1.65 Mt. Significant resources of rare earths are contained
in the monazite component of heavy mineral sand deposits, which are mined for their ilmenite, rutile,
leucoxene and zircon content. Currently, extraction of rare earths from monazite sands is not viable
because of the cost involved with the disposal of thorium and uranium present in the monazite.

0il shale resources are predominantly in a series of sedimentary basins near Gladstone and
Mackay in central Qld. The Permian Galilee and Bowen Basins in QId contain oil shale associated
with coal measures. Australia currently has no EDR of oil shale, with all resources being assessed
as subeconomic.

Australia’s EDR of tantalum increased 21% to 51 kilotonnes (kt) in 2008, ranking it second largest
globally. The overwhelming majority of resources are in WA. In December 2008, the world’s largest
tantalum producer, Talison Minerals, suspended mining at Wodgina in WA, because of a fall in
demand for Australia’s tantalum metal caused by the supply of cheaper tantalum concentrates from
largely artisan type mining operations in Central Africa.

Australia’s EDR of uranium at December 2008 were estimated to be 1.163 Mt U, an increase of

18% during the year, by far the highest of any country. This was due to a large increase in resource
estimates for the Olympic Dam deposit in SA and increased resources at the Ranger 3 Deeps ore zone
in the NT.

Australia’s EDR of zinc increased by 26.2% to 53.1 Mt in 2008, the largest in the world. Increases in
resources were associated with a new resource estimate for the Dugald River deposit in Qld and a
reassessment of resources at McArthur River in the NT. By late 2008 markedly lower zinc and lead
prices had impacted significantly on almost all zinc-lead mines. Many scaled back throughput and
refocused mining in higher grade resources. Some moved to care and maintenance. Australia’s EDR of
lead increased by17.4% in 2008 to 26.8 Mt, while EDR for silver increased by 22.6% in 2008 to 61.4
kt; both are the largest EDR in the world.

Resource life: Ratios of accessible Economic Demonstrated Resources (AEDR) to current mine
production provide indicative estimates of the resource life. AEDR of most of Australia’s major
commodities can sustain current rates of mine production for many decades. Resource life based on
ore reserves is lower, reflecting a shorter term commercial outlook.

Over the decade 1997 to 2008 there has been a significant trend towards lower AEDR/production
ratio for coal and iron ore, which was the nett result of major increases in production and
reassessment of resources.

Commodities with resource life of less than 50 years are diamonds (about 10 years at current rates of
production), manganese ore (20 years), gold (30 years), zinc (35 years) and lead (40 years).

The severe world financial crisis in late 2008 highlighted the fact that a long resource life for a
particular commodity is not a guarantee that such resources will continue to be exploited in Australia.
In an increasingly globalised and competitive commodity market, multinational mining companies are
continually in search of mineral deposits that will offer attractive returns on their investment. Such
returns are influenced by the quality of the resources (grade and tonnage) as well as environmental,
social and political factors, land access and even the location and scale of the competitor projects

— individual mine projects in Australia will be ranked by multinational corporations against the
investment returns from other deposits worldwide.
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Australia’s continuing position as a premier mineral producer is dependent on continuing investment
in exploration to locate high quality resources and/or to upgrade known deposits in order to make
them competitive on the world market, and investment in beneficiation processes to improve
metallurgical recoveries.

Introduction

Geoscience Australia and its predecessors have prepared annual assessments of Australia’s mineral
resources since 1975. The resource data and related information from Australia’s Identified Mineral
Resources provide input into Australian Government policy decisions and programs associated
with the minerals sector, sustainable development of resources and financial allocations. They are
reproduced by the Australian Bureau of Statistics.

Australia’s Identified Mineral Resources 2009 presents estimates of Australia’s mineral resources at
end of December 2008 for all major and several minor mineral commodities (Table 1) based on
published and unpublished data available to Geoscience Australia. These resource estimates provide a
long term view of what is likely to be mined. They are compared with national totals of ore reserves
for each commodity, which provides the industry view of what is likely to be mined in the short to
medium term. Mine production data are based on the Australian Bureau of Agricultural and Resource
Economics figures. World ranking of Australia’s mineral resources have been calculated mainly from
information in publications of the United States Geological Survey. A summary of significant industry
developments also is presented.

Australia’s Identified Mineral Resources 2009 provides information on and analysis of mineral
exploration expenditures in Australia for 2007-08 and the calendar year 2008. Trends in expenditure
are presented and discussed.

National Resource Classification System

The mineral resource classification system used for Australia’s national inventory is based on two
general criteria:

D the geological certainty of existence of the mineral resource, and

i) the economic feasibility of its extraction over the long term.
For a full description of the system see Appendix 2 ‘National classification system for identified
mineral resources’.

The description of the National Classification System has been revised to clarify how mineral
resources reported by companies under the Australasian Code for Reporting of Exploration Results,
Mineral Resources and Ore Reserves (referred to as the JORC Code) are used when compiling
national total resources. The classification category ‘Economic Demonstrated Resources’ is used for
national totals of economic resources and provides a basis for meaningful comparisons of Australia’s
economic resources with those of other nations. Long-term trends in EDR for bauxite, black coal, iron
ore, gold, copper, nickel, lead, zinc, mineral sands and uranium are presented and the reasons for
significant changes in resource trends are noted.

In recent years, the ability of the Australian, State and Northern Territory governments to access

mineral resource data and analyse trends has been inhibited by the rapid increase in the number of
foreign-listed, private and private equity companies involved in mining and mineral exploration in

Australia. Only companies listed on the Australian Securities Exchange (ASX) are required to publicly

report on the ore reserves and mineral resources they control. As public reporting provides the basic

information for the national minerals inventory, the Ministerial Council on Mineral and Petroleum

Resources has established a Resource Reporting Committee to prepare recommendations in relation to

reporting on mineral resources and mine production controlled by companies not listed on the ASX.

Geoscience Australia is participating in the work of the committee.
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Accessible Resources

Some mineral deposits are not accessible for mining currently because of government policies or
various environmental and land-access restrictions such as location within National/State parks

and conservation zones, military training areas or environmental protection areas as well as areas
over which mining approval has not been granted by traditional owners. Accessible Economic
Demonstrated Resources as shown in Table 1 represent the resources within the EDR category which
are accessible for mining. It should be noted that the factors which restrict access for mining could
change in the future.

Resource Life

The national total ore reserves (OR) figures shown in Table 1 are derived from estimates prepared by
companies for mine planning and marketing purposes and generally have a shorter term outlook than
EDR. The ratios of EDR/production, AEDR/production and OR/production provide information on the
resource life of Australia’s mineral commodities based on production rates at the time of assessment.
Each of these has deficiencies as an indicator of resource life, with OR/production being the most
conservative. The ratios can vary quite rapidly as a result of major changes in production rates and/or
resource stocks.

Notes for Table 1

Abbreviations: t = tonne; m3 = cubic metre; L = litre; kt = 10%; Mc = 10° carat;
Mt = 10°; Gt = 10%; GL = 10°L.

a) Total Inferred Resources in economic, sub- m) Excludes USA.
economic and undifferentiated categories.

b) Accessible EDR (AEDR)‘ is the po.rti.on of 0) Production of phosphate rock at Duchess
total EDR that is accessible for mining. mine (Qld) for 2007-08. Production data for

AEDR does not include resources which Christmas Island not available for commercial-
are inaccessible for mining because of in-confidence reasons.

environmental restrictions, government
policies or military lands.

n) Not reported by mining companies.

p) Total Inferred Resource excludes a 'total
' ) potential' shale oil resource of the Toolebuc
©) Joint Ore Reserves Committee (JORC) Formation, Queensland of 245 000 GL that was

Proved and Probable Ore Reserves as stated estimated by the Bureau of Mineral Resources
in company annual reports and reports to and CSIRO in 1983.

Australian Stock Exchange. @ Source: World Energy Council (WEC) Survey of

d) Sources: Australian Bureau of Agricultural Energy Resources 2007.

and Resource Economics (ABARE). r) Latest production figures for end 2005 from

e) Sources: Geoscience Australia for Australian WEC Survey of Energy Resources 2007.

figures, USGS Mineral Commodities

. . s) Tantalum production from Western Australian
Summaries for other countries.

Department of Mines and Petroleum.
f) World mine production for 2008, mostly

USGS estimates. t) Thorium resources reduced by 10 per cent to

account for mining and processing losses.

u) Source: OECD/NEA & IAEA (2007). Compiled
from the most recent data for resources
recoverable at costs of less than US$80/kg U.

g) Black and brown coal reserves include both
JORC reserves and Geoscience Australia
estimated reserves for operating mines that
do not publish JORC reserves.

h) Raw coal.

i) Geoscience Australia estimate.

v) Source: World Nuclear Association.

j) Saleable coal.
k) Excludes Morocco and USA.

D 239 528 t of spodumene concentrate from
Western Australian Department of Mines
and Petroleum.
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Gold

Gold EDR has increased steadily since 1975 with a clear increase in the rate of growth since 1983.
Much of the increase can be attributed to the successful introduction of the carbon-based processing
technology which allowed the profitable processing of relatively low grade ore deposits. In addition,
the higher than previous prevailing gold prices (denominated in US$) supported high levels of
exploration for gold to the extent where gold accounted for over half of the total mineral exploration
expenditure in Australia for many years. Increased exploration contributed to the increases in EDR.

Copper

Following the adoption of the JORC Code by the Australian mineral industry, many companies first
used this code for reporting their copper resources in 1989. These companies re-estimated mineral
resources in order to comply with the Code. This resulted in a sharp fall in Australia’s copper EDR
in 1989 (‘d).

The sharp increase in copper EDR in 1993 was due mainly to an increase in company announced
resources for Olympic Dam deposit (SA). Additional resources were also reported for Ernest Henry
(Qld), North Parkes (NSW) and other smaller deposits (‘e”).

Re-assessments of copper resources by Geoscience Australia in 2002 and 2003 resulted in further
transfers (reclassification) of Olympic Dam resources into EDR (‘f'). In 2007 and 2008, copper
resources increased sharply mainly due to a large increase in resources for Olympic Dam (‘g).
Drilling over recent years has outlined large resources in the south eastern part of the deposit.

Lead, Zinc

The adoption of the JORC Code in 1988 by the Australian mineral industry led to a re-estimation of
mineral resources by many companies to align with the Code, and some re-assessments of resource
data for other deposits by the former Bureau of Mineral Resources. This resulted in a sharp fall in
Australia’s lead and zinc EDR in 1989 (‘h").

Increases in EDR for lead and zinc in 1993 were due to re-classification of paramarginal demonstrated
resources into EDR for McArthur River (NT) and George Fisher deposits (Qld). Additional resources
were also reported for Century and Cannington deposits (Qld) (‘).

Increases in 2008 were associated with reassessment of resources at the McArthur River mine (NT),
where an expansion from underground to open cut mining was approved, and reassessment of the
Dugald River deposit (Qld) for which a new and increased resource estimate was released (j).

Nickel

The EDR for nickel increased during the period 1995 to 2001 by 18.2 Mt. This was mainly due

to progressive increases in resources of lateritic deposits at Bulong, Cawse, Murrin Murrin, Mt
Margaret, Ravensthorpe (all in WA), Marlborough (Qld), Syerston and Young (NSW). Australia’s EDR
of nickel doubled in 2000 (compared to the level at the end of 1999) — this dramatic increase was
due to further large increases in resources at the Mt Margaret and Ravensthorpe deposits, and other
lateritic deposits in the Kalgoorlie region (WA). In addition, during the period 1995 to 2001 there were
increases in resources of sulphide deposits at Yakabindie, and discoveries of the Silver Swan and
Cosmos high-grade sulphide deposits (all in WA).

From 2001 onwards, the sharp rises in market prices for nickel led to increased expenditures on
exploration and on evaluation drilling at many known deposits. This contributed to further increases
in total EDR for sulphide deposits at Perseverance, Sally Malay, Maggie Hays, Anomaly 1, Honeymoon
Well, deposits in the Forrestania area as well as new deposits at Prospero and Tapinos (all in WA),
Avebury (Tas), and remnant resources at several sulphide deposits in the Kambalda region including
Otter-Juan and Lanfranchi groups of deposits.
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From 2001 onwards EDR increased at a slower rate because: 1) absence of further discoveries

of lateritic nickel deposits, and 2) increases in resources for some deposits have been offset by
companies reclassifying their lateritic nickel resources to lower resource categories pending more
detailed drilling and resource assessments.

Mineral Sands

Increases in EDR of ilmenite from 1996 to 2003 resulted from discovery and subsequent evaluation
drilling of heavy mineral sands deposits in the Murray Basin — these deposits are in New South Wales
(Gingko, Snapper), Victoria (Douglas-Bondi, Woornack), and South Australia (Mindarie project). In
addition, from 1998 onwards there were progressive increases in resources at mineral sands deposits
at Ambrosia-Jacinth and Cyclone in the Eucla Basin (South Australia and Western Australia), in the
North Swan Coastal Plain area north of Perth, and the Blackwood Plateau region (includes the
Beenup deposit) in Western Australia.

Uranium

The majority of Australia’s uranium deposits were discovered between 1969 and 1975 — approximately
50 deposits (15 with significant resource estimates) were discovered during this short period. Since
1975, only another five deposits have been discovered — of these, only three deposits (Kintyre in

the Paterson Province WA, Junnagunna, north west Qld and Four Mile SA) have Reasonably Assured
Resources recoverable at less than US$80/kg U (equates with EDR). Hence, the progressive increases
in Australia’s EDR for uranium from 1975 to the present (as shown in Fig. 1) were largely due to
on-going delineation of resources at known deposits.

From 1983 onwards, the Olympic Dam deposit has been the major contributor to increases in

Australia’s EDR. The large increases shown on Fig. 1 were due to the following:

e in 1983, initial resource estimates for Olympic Dam and Ranger No. 3 Orebody (NT) made by the
former Australian Atomic Energy Commission (‘k’).

e in 1993, further increases in EDR for Olympic Dam and first assessment of resources for the Kintyre
deposit by the former Bureau of Mineral Resources (‘1").

e in 2000, increases were due to continuing additions to the Olympic Dam resources.

e in 2007 and 2008, major increase in EDR for Olympic Dam. Drilling in recent years has outlined
major extensions to the south eastern part of the deposit.



COMMODITY REVIEWS

West Angelas iron ore open cut mine, Western Australia (Rio Tinto)
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Bauxite

Paul Kay paul. kay@ga.gov.au

Bauxite is a heterogeneous naturally occurring material from which alumina (Al;O3) and aluminium
metal are produced. The principal minerals in bauxite are gibbsite (Al;03.3H,0), boehmite (Al;O3.
H,0) and diaspore, which has the same composition as boehmite, but is denser and harder.

Australia is the world’s largest producer of bauxite, with 31% of global production in 2008. The
bauxite resources at Weipa in Queensland (Qld) and Gove in the Northern Territory (NT) have almost
50% available alumina and are amongst the world’s highest grade deposits. Other deposits located

in Western Australia’s (WA) Darling Range, Mitchell Plateau and Cape Bougainville, the latter two of
which have not been developed, are relatively low grade at around 30% available alumina.

More than 85% of the bauxite mined globally is converted to alumina for the production of aluminium
metal. An additional 10% goes to non-metal uses in various forms of specialty alumina while the
remainder is used for non-metallurgical bauxite applications. In most commercial operations,

alumina is extracted (refined) from bauxite by a wet chemical caustic leach process known as the
Bayer process. Alumina is smelted using the Hall-Heroult process to produce aluminium metal by
electrolytic reduction in a molten bath of natural or synthetic cryolite (NaAlF).

Australia’s aluminium industry is a highly integrated sector of mining, refining, smelting and semi-
fabrication centres and is of major economic importance nationally and globally. The industry consists
of five bauxite mines, seven alumina refineries, six primary aluminium smelters, 12 extrusion mills
and two rolled product (sheet, plate and foil) mills. The industry in Australia is geared to serve world
demand for alumina and aluminium with more than 80% of production exported. Figures on the
value of industry exports are collated half-yearly by the Australian Bureau of Statistics (ABS) and the
Australian Bureau of Agricultural and Resource Economics (ABARE) publishes quarterly production
and export data on bauxite, alumina and aluminium.

Resources

The long-term future of Australia’s aluminium industry is underpinned by vast resources of bauxite
located in the Weipa and Gove regions adjacent to the Gulf of Carpentaria in the NT, and the Darling
Range south of Perth, WA. Deposits in these regions rank among the world’s largest identified
resources in terms of extractable alumina content. The undeveloped bauxite deposits at Mitchell
Plateau and Cape Bougainville in northern WA are not currently economic to develop, but are a
significant potential future resource.

Economic Demonstrated Resources (EDR) of 6.2 gigatonnes (Gt) in 2008 remained consistent with the
previous year. The nett change in overall demonstrated resources was minor with additions resulting
from exploration drilling being offset by depletions created through mine production.

Accessible Economic Demonstrated Resources (AEDR)

About 95% of bauxite EDR is accessible for mining. Some areas within mining leases in the Darling
Range in WA in particular are not available for extraction for environmental reasons. The ratio of
AEDR to current mine production shows the resource life of existing bauxite operations is around 70
years. Significant potential exists for further mineral exploration and reserve delineation to extend the
current resource life estimate.

JORC Reserves

Approximately 30% of AEDR comprises JORC Code ore reserves as reported by industry. The
remaining represents resources assessed by Geoscience Australia as being economically recoverable
from measured and indicated categories of mineral resources, as defined under the JORC Code and
other classification systems used by companies not listed on the Australian Stock Exchange. The
surface expression of bauxite and confidence in lateral continuity of thickness and grade make it
possible in certain terrains to classify some inferred resources as EDR.
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Exploration

Data on exploration for bauxite specifically are not available nationally.

Production

Australia was the leading producer of bauxite and alumina globally in 2008, and the fifth largest
aluminium producer. Production totalled 63.8 million tonnes (Mt) of bauxite (31% of world production),
19.7 Mt of alumina (33%) and 2 Mt of aluminium (8%). However, significant declines in the prices
obtained for bauxite, alumina and aluminium since mid-2008 are not yet fully reflected in the Institute
data. Expansion of the Weipa (QId) bauxite production operations south of the Embley River is under
consideration, including the potential for construction of a new deepwater port. Other bauxite extraction
projects are under consideration on Cape York Peninsula (Qld) and the Darling Range area (WA).

World Resources

Based on United States Geological Survey (USGS) data for other countries, Australia’s demonstrated
bauxite resources of 7.8 Gt rank second in the world after the Republic of Guinea and ahead of
Vietnam, Brazil, Jamaica and China.

Industry Developments

Aluminium is a product of increasing importance for manufacturing because of its light weight,
strength and durability as well as its capacity to be recycled. On a life cycle assessment basis, the
high strength to weight ratio of aluminium results in significant fuel savings, particularly where
substitution can be made for heavier construction materials.

The expansion of Australian bauxite, alumina and aluminium production in the past few years reflects
high demand for the commodities and all three maintained high levels of production during 2008,
with significant investments being undertaken in prospective projects. Along with the well developed
production areas around Weipa (Qld), Gove (NT) and the Darling Range (WA), bauxite occurrences
on the Mitchell Plateau and Cape Bougainville (WA), Cape York (QId) and central New South Wales
(NSW) maintained sector interest.

Black Coal

Ron Sait ron.sait@ga.gov.au

Coal is a fossil fuel of sedimentary origin that has formed by coalification of vegetation over millions
of years. Black coal consists of the higher rank coals including anthracite, bituminous and sub-
bituminous coals. In Australia, black coal deposits occur in all States and the Northern Territory and
range in age from 140 to 225 million years old. Black coal is primarily used as a fuel to generate
electricity and produces about 80% of Australia’s electricity requirements. Black coal is used to
produce coke also for the steel making process and by-products of coke-making include coal tar,
ammonia, lights oils and coal gas. Other uses for black coal include cement manufacturing, food
processing, paper manufacturing and alumina refineries.

Queensland (Qld) produces 54% and New South Wales (NSW) produces 43% of Australia’s black coal
while locally significant production occurs at Collie in Western Australia (WA), Leigh Creek in South
Australia (SA) and in the Fingal Valley and at Kimbolton in Tasmania.

Resources

Recoverable economic demonstrated resources (EDR) in 2008 increased 0.8% to 39.2 gigatonnes (Gt)
due mainly to significant increases at Mt Arthur, Belvedere, Blackwater, Saraji and Wandoan. New
resources were announced at Cherry Tree Hill and Washpool. Significant decreases occurred at Kevins
Corner and Peak Downs. Queensland (56%) and New South Wales (40%) had the largest share of
recoverable EDR in Australia. The Sydney Basin (35%) and Bowen Basin (34%) contain most of the
recoverable EDR in Australia.
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In 2008, the recoverable paramarginal demonstrated resources (PDR) decreased about 32% to 1.5

Gt, mainly as a result of reclassification of resources. The recoverable subeconomic demonstrated
resources (SDR) remained constant at 6.7 Gt. The recoverable inferred resources increased 9.2% to
66.7 Gt. Large increases in inferred resources occurred at Warkworth, Alpha, Blackwater, Kevins
Corner, North Alpha, South Alpha and Wandoan. Inferred resources were included for the first time at
Oaklands North, Arcadia, Arcturus, Dingo West, Red Hill (Aquila) and Washpool. In the five years to
December 2008 recoverable inferred resources have increased from 52.7 Gt to 66.7 Gt, or about 26%.

Accessible EDR

Nearly all black coal EDR is accessible with only a relatively small tonnage at Hill River (WA) being
quarantined within State Reserves. The resource life of the accessible EDR of 39.1 Gt was about 90
years at current rates of production.

JORC Reserves

JORC reserves are 13.4 Gt or 34% of accessible EDR. Included in the 13.4 Gt are Geoscience Australia
estimates of reserves at some operating mines that had no reported JORC reserves. This constituted
1.9 Gt or about 14% of JORC reserves. BHP Billiton, Rio Tinto and Xstrata Coal manage about 57% of
JORC reserves in Australia. The resource life of the JORC reserves of 13.4 Gt is 31 years.

Exploration

Data published by ABS on coal indicated that exploration expenditure for 2008 totalled $276.3
million which is an increase from $192.6 million in 2007. Expenditure in Qld was $161.7 million

or 59% of the total and was $93.7 million in NSW or 34% of the total. Exploration also occurred in
SA, WA, Tasmania and Victoria. In 2008, coal exploration expenditure contributed 10.6% to the total
exploration expenditure in Australia.

Production

In 2008, Australia produced 425 million tonnes (Mt) of raw coal (416 Mt in 2007) which yielded 328
Mt of saleable coal (322 Mt in 2007). Exports of black coal during 2008 were 134.8 Mt of coking coal
valued at $32.1 billion and 126.3 Mt of thermal coal valued at $14.4 billion. The Australian Bureau of
Agricultural and Resource Economics (ABARE) has projected that Australia’s saleable production will
grow to 404 Mt by 2014. Exports of coking and thermal coals are projected to increase to 162 Mt and
163 Mt respectively by 2014.

World ranking

Australia has 6% of the world’s recoverable black coal EDR and ranks sixth behind USA (31%), Russia
(21%), China (13%), India (8%) and South Africa (7%).

Australia produced about 6% of the world’s black coal in 2008 and ranked fourth after China (45%),
USA (18%) and India (8%).

Industry Developments

OVERVIEW

A number of projects were commissioned during 2008, including Lake Vermont (Lake Vermont
Resources), Glendell (Xstrata), Abel (Donaldson Coal), Rocglen (Whitehaven Coal) and the Liddell
expansion (Xstrata). The Stage 1 and Stage 2 expansions of the Dalrymple Bay Coal Terminal to 72
million tonnes per annum (Mtpa) were both completed in 2008. Projects under construction during 2008
included Kestrel (Rio Tinto), Clermont (Rio Tinto), Blakefield South (Xstrata), Mangoola (Xstrata),
Moolarben (Felix Resources), NRE Wongawilli Colliery (Gujarat NRE Resources) and Narrabri
Colliery (Whitehaven Coal). Construction of the Airly Colliery began in early 2009 (Centennial Coal).
The Abbott Point, Brisbane and Kooragang Island coal terminal expansions were under construction
during 2008 and construction commenced on the new 30 Mtpa coal terminal owned by the Newcastle
Coal Infrastructure Group. There are more than 35 proposed new mines, expansions and extensions
which are at stages of development ranging from scoping studies to marketing
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Yarrabee coal mine, Queensland (Felix Resoures)

QUEENSLAND

Rio Tinto Coal Australia: In 2008 construction commenced on the US$991 million Kestrel Mine
Extension project. The 375m wide longwall is planned to increase production from 4.0 to 5.7 Mtpa
from 2012 over a 20 year mine life. The US$750 million Clermont project is under construction and
production is due to commence in 2010. The open-cut mine will produce 12.2 Mtpa of thermal
coal over a planned 17 year mine life. A 15 km conveyor will connect the mine to the current
infrastructure at Blair Athol where production is expected to wind down by 2011.

BHP Billiton Mitsubishi Alliance (BMA Coal): Mining at the Crinum longwall mine ceased in

late 2007. The roof supports were moved to the Crinum East punch longwall mine and operations
commenced again in early 2008. After four years at Crinum East the roof supports will be relocated
to Crinum North. The proposed 4.4 Mtpa Daunia open-cut truck and shovel mine near the Poitrel
operation was expected to produce the first coal in 2010. The proposed 5.5 Mtpa Caval Ridge open-
cut mine at the north end of the Peak Downs operation was expected to produce the first coal in
2011. The proposed 8 Mtpa Goonyella mine expansion from 16 to 24 Mtpa was expected to be
producing coal in 2013. In July 2008, BMA Coal acquired the New Saraji project from the New Hope
Corporation for US$2.4 billion.

Xstrata Coal: A pre-feasibility study of the Wandoan project was completed in late 2008. A large
scale sample pit was developed in mid-2008. A feasibility study of a $1 billion 20 Mtpa open-cut
thermal coal mine at Wandoan is expected to continue in 2009. A new rail connection will need to be
constructed between Wandoan and the existing Moura-Gladstone rail line.

Anglo Coal: In February 2008 Anglo Coal paid $728 million for 70% of the Foxleigh mine, which is
near Anglo’s German Creek complex. Anglo Coal plans to increase production at Foxleigh from 2.5
to 4 Mtpa. The new coal washing plant for the Lake Lindsay mine was commissioned in March 2008.
The new $210 million Moranbah North longwall is expected to be commissioned in 2009.

Macarthur Coal: The Olive Downs North box-cut is expected to commence in late 2009. Coal will
be hauled to the Moorvale wash plant. A pre-feasibility study is being undertaken on the Moorvale
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underground bord and pillar mine which will use direct entry from the open-cut highwall. At the
$70 million Middlemount Project mining is expected to commence in late 2009 at a production
rate of 1.8 Mtpa.

Wesfarmers: A $130 million project at the Curragh mine will involve the diversion of Blackwater
Creek to allow access to around 47 Mt of coal. The project is expected to be completed in late
2009. The company is undertaking a feasibility study into expanding the Curragh mine to 8 Mtpa of
metallurgical coal.

Felix Resources: The completion of construction of a wash plant at the Yarrabee mine in mid-
2009 will enable Felix to increase production from 1.7 to 2.8 Mtpa. The 2.5 Mtpa Minerva open-cut
coal mine has 11 years of life remaining with the potential to develop an underground mine at the
adjacent Athena area.

Peabody Pacific: Production at the Wilkie Creek mine increased from 2.1 to 2.8 Mtpa during 2008.
Peabody is proposing to increase production at the Millenium open-cut mine from 1.4 Mtpa to up to 7
Mtpa. At Eaglefield, Peabody is proposing to increase production from the open-cut mine from 3.5 Mtpa
to up to 12 Mtpa.

Ensham Resources: The $600 million Ensham Central project is planned to increase production
capacity from 12 to 20 Mtpa. Open-cut mining will extend to the west of the current pit and an extra
8 Mtpa will come from development of an underground longwall operation to the west of the limit of
the planned open-cut extension.

Vale: In 2009, a US$138 million longwall unit will be installed at the Carborough Downs mine to
increase capacity to 4.9 Mtpa. A feasibility study on the Stage 1 A$892 million Eagle Downs 4 Mtpa
single longwall is expected to be completed in mid-2009. A pre-feasibility study is underway into the
Belvedere project which is planned to produce up to 9 Mtpa of hard coking coal from two longwalls
by 2014. A feasibility study is being undertaken on the Ellensfield project which is a proposed

5.5 Mtpa longwall with a mine life of at least 20 years.

New Hope Corporation: The Jeebropilly mine recommenced in mid-2008 and is expected to have a
capacity of 800 000 tonnes per annum (tpa) by late 2009. The $36 million expansion of New Acland
open-cut is planned to increase production from 4.2 to 4.8 Mtpa in 2010.

Northern Energy Corporation: The $35 million Maryborough Project is planned to commence in
late 2009. The 200 000 tpa Colton open-cut mine is expected to export coking coal using the Port of
Bundaberg over an initial five year mine life. The $600 million Elimatta Project in the Surat Basin is
planned to start in 2012 with an open-cut production of 4 Mtpa over an initial 20 year mine life.

Tarong Energy: Since January 2008 the Meandu open-cut mine has been operated by Tarong Energy.
The new $500 million Kunioon mine is planned to replace the depleted Meandu mine in 2011.

The proposed 7 Mtpa Kunioon open-cut mine will be connected to Tarong’s two power stations by a
16 km conveyor.

Caledon Resources plc: By January 2008 the Cook Colliery had installed the new continuous bolter-
miner equipment with a Magatar continuous haulage system. Caledon plans to increase production
from 500 000 tpa to 1.1 Mtpa.

Lake Vermont Resources Pty Ltd: Open-cut mining at the $176 million 4 Mtpa Lake Vermont project
commenced in 2008.

Waratah Coal: The $5.3 billion China First Project located 35 km north of Alpha in Central QId is
planned to produce 25 Mtpa of open-cut thermal coal from 2013. Infrastructure includes a 474 km rail
line to the Abbot Point State Development Area.

Hancock Prospecting: The $7.5 billion Alpha Project is planned to produce 40 Mtpa of open-cut
thermal coal commencing in 2013. Hancock plans to build 500 km of railway and a new port at either
Abbot Point or Dudgeon Point near Hay Point.
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Coal loading at Newlands mine, Queensland (Xstrata plc)

Cockatoo Coal: In December 2008, the company completed a $52.5 million acquisition of a 62.5%
interest in the Baralaba coal mine from Peabody Pacific. Cockatoo plans to increase production from
300 000 tpa to 0.42 Mtpa. Cockatoo Coal is undertaking a pre-feasibility study on a 3 Mtpa open-cut
thermal coal mine at the Woori deposit in the Surat Basin.

Syntech Resources Pty Ltd: Construction of the $250 million Cameby Downs open-cut mine is
expected to commence in July 2009. Production of 1.4 Mtpa of thermal coal is planned to start in
2010 with exports through the Port of Brisbane.

Linc Energy: In April 2009 the demonstration gas-to-liquids plant at the Chinchilla Underground Coal
Gasification project was officially opened.

Carbon Energy: The $20 million Underground Coal Gasification trial at Bloodwood Creek was
completed in early 2009.

Cougar Energy: Plan to trial Underground Coal Gasification near Kingaroy during 2009.

Cougar propose to build a $500 million 400 megawatt power station.

NEW SOUTH WALES

BHP Billiton: At the Mt Arthur project an investigation is underway into the introduction of a

$300 million underground punch longwall into the Woodlands Hill seam with a capacity of up to

8 Mtpa commencing in 2011. In January 2009 the NSW Department of Planning gave approval for the
Dendrobium Colliery to extend the mine life to 2030.

Coal and Allied: (CA) (75% Rio Tinto): At the Bengalla mine CA is spending $25 million in 2009 to
upgrade the coal handling and preparation plant. In 2008 CA completed a feasibility study on the
$1.3 billion Mount Pleasant project near Muswellbrook. The 8 Mtpa open-cut thermal coal mine is
expected to start in 2013.

Xstrata Coal: In February 2008 Xstrata paid US$903 million to acquire the Newpac Nol underground
longwall mine from Resource Pacific Holdings Ltd. In March 2008 the $290 million Glendell mine
commenced operations with a production capacity of 4.5 Mtpa. The Liddell expansion was completed
in late 2008 with capacity increasing from 4.5 to 7 Mtpa. At Bulga production from the Beltana
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longwall is expected to be replaced by production from the $350 million Blakefield South longwall
in 2010. The $1.1 billion Mangoola open-cut project commenced development in August 2008 and is

expected to produce up to 10.5 Mtpa of thermal coal.

Anglo Coal: In February 2008 the NSW Government approved the $35 million extension to the
Drayton open-cut mine which will increase production from 5.5 to 8 Mtpa and extend the mine life
until 2017.

Centennial Coal: Construction of the $100 million Airly Colliery began in early 2009 with the first
coal expected in 2010. This continuous miner operation will produce up to 1.8 Mtpa of thermal coal
for both export and domestic use. At Angus Place, a new longwall commenced operation in July
2008. At the Charbon Colliery, Centennial is seeking development consent to mine the remaining
reserves. At the Mandalong Colliery construction commenced in April 2009 on facilities which will
allow exports of up to 1 Mtpa.

Peabody Pacific Pty Ltd: In mid-2008, a $50 million expansion of the Wambo wash plant was
completed. The Metropolitan Colliery is seeking approval for a $50 million expansion to extend the
mine life by 23 years until 2034 and to double the coal production to 3 Mtpa.

Gloucester Coal: At the Stratford wash plant a product stockpile expansion is expected to be
completed in mid-2009. Gloucester is seeking approval to extend to Duralie operation beyond 2011.

Felix Resources: In late 2008 construction commenced at the $405 million Moolarben project.
The 10 Mtpa thermal coal project is expected to start shipping coal in 2010. After the open-cut has
reached full capacity an underground longwall operation is planned to be installed at the mine.

Gujarat NRE Resources: Development commenced at the NRE Wongawilli Colliery in February 2008.
Gujarat plans to spend $65 million over two years to increase production to 2.5 Mtpa in 2010-11.

The Wonga Mains Project at the NRE Nol Colliery commenced in January 2008. The project involves
driving three roadways into the Illawarra escarpment at Russel Vale to access to the Wongawilli

coal seam.

Yancoal Australia Pty Ltd: The $80 million Stage 3 Austar Longwall Top Coal Caving (LTCC) mine
extension project is expected to start extracting coal in 2010.

Donaldson Coal Pty Ltd: The $84 million Abel bord and pillar mine commenced operation in March
2008 with a production capacity of 4.5 Mtpa over a 21 year mine life. Coal will be trucked to the
existing Bloomfield coal processing plant.

Whitehaven Coal Mining Ltd: The $140 million, Stage 1 Narrabri project consists of a 2.5 Mtpa bord
and pillar operation which is expected to commence in late 2009. The $90 million, Stage 2 project
consists of a 7 Mtpa longwall planned to commence in 2011. The $15 million 1 Mtpa Sunnyside
open-cut mine started production in December 2008. The $35 million Rocglen open-cut commenced
operation in late 2008 at a rate of 1.5 Mtpa.

Wyong Areas Coal Joint Venture (Kores Australia 82.25%): The $550 million Wallarah 2 Coal
Project is planned to produce 4 to 5 Mtpa of export quality thermal coal over a 40 year period.

Coalworks Ltd: At the Oaklands North Project near Jerilderie a 3 Mtpa open-cut mine is proposed to
export thermal coal.

Coalpac Pty Ltd: In January 2009 the NSW Department of Planning approved a $4 million expansion
of the Invincible mine from 500 000 tpa to 0.9 Mtpa which will increase the mine life to 8 years.

WESTERN AUSTRALIA AND SOUTH AUSTRALIA

Aviva Corporation Ltd: The proposed $1 billion 400 megawatt (MW) Coolimba Power Station will
use 2.4 Mtpa of coal from the Central West deposit in WA. Aviva plans to incorporate carbon capture
and sequestration technologies into the project.





