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2.8 MINERAL SANDS

Production of mineral sands in Western Australia
predominantly comprises titanium minerals
(ilmenite, leucoxene and rutile) and zircon.

Around 90 per cent of the titanium minerals
produced is used as feedstock in the production

of titanium dioxide pigment, which is manufactured
for use in products such as paints, paper and
plastics. A small proportion is also used for

the production of titanium metal, which is
predominantly utilised in the aerospace industry.

Zircon has a number of applications, principally

in the manufacture of ceramic tiles and sanitary
ware. A small proportion of the zircon produced in
Western Australia is also used in the manufacture
of locally produced value-added products such as
zirconia flours and fused zirconia.

Other products produced from the mining of mineral
sands include garnet and small quantities of staurolite
(a mineral of a similar size, density and hardness

to garnet sand, used as a commercial sandblasting
abrasive).

Australia produces almost one quarter of global titanium
feedstock supply, with Western Australia historically being
the country’s dominant producer, often accounting for in
excess of 90 per cent of total production. In recent years,
however, development of deposits in other states has
resulted in Western Australia’s total share decreasing to
around 70 per cent.

Nevertheless, Western Australia remains the only state
in Australia that produces value-added products such as
synthetic rutile (upgraded ilmenite) and titanium dioxide
pigment.

During 2008-09, the value of mineral sands produced

in Western Australia stood at $698 million, a slight
increase in comparison with the $692 million produced in
2007-08. This result was achieved despite sale volumes
declining around 24 per cent over the year, most notably
for ilmenite and leucoxene (both dropping around

40 per cent). The total value of product sold was
sustained by stronger prices coupled with a weakened
Australian dollar.

In 2008-09, China became the State’s major export
market, taking 20 per cent of total production. Other
major export destinations were the United States

(14 per cent), the United Kingdom (9 per cent) and Japan
(7 per cent). The total value of exported product
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FIGURE 54. HEAVY MINERAL SANDS — VALUE BY QUARTER
Source: DMP

I China 20%
W Japan 7%
B Asia 15%
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FIGURE 55. HEAVY MINERAL SANDS EXPORTS — TOTAL VALUE $797 MILLION
Source: ABS and DMP

Note: Exports include titanium dioxide and product sourced from private land, overseas
and other States and processed in Western Australia.

($797 million) exceeds the total production value as the
export figures incorporate titanium dioxide pigment which
is produced in Western Australia from product mined
from private land and/or imported from interstate for
processing into synthetic rutile in Western Australia.

Production is dominated by two major producers, lluka
Resources Ltd and the Tiwest Joint Venture (a 50:50 joint
venture between Tronox Western Australia Pty Ltd and
subsidiaries of Exxaro Australia Sands Pty Ltd). These
companies accounted for around 80 per cent (by value)
of all Western Australian heavy mineral sands produced
in 2008-09.
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lluka’s Western Australian operations consist of mining
activities, mineral processing plants and synthetic rutile
production facilities in two main operational areas
centred around Eneabba and Narngulu in the Mid West
and Capel in the South West.

Narngulu is the processing centre for the Mid West
operations and is located on the outskirts of Geraldton,
410 kilometres north of Perth. The processing facilities
at Narngulu consist of a dry separation plant, zircon
finishing plant and a synthetic rutile processing plant.
Titanium minerals and zircon from mine sites at Eneabba
(275 kilometres north of Perth) and Gingin (85 kilometres
north of Perth) are processed at Narngulu before being
exported through the Geraldton Port.

lluka’s South West operations are centred around two dry
separation plants and a synthetic rutile processing plant
located at North Capel and Capel, about 200 kilometres
south of Perth. Feedstock is sourced from mines at
Waroona and Wagerup, with processed product shipped
through the nearby Port of Bunbury.

In April 2009, lluka announced its intention to adjust
its production base in response to weak demand for its
products. Reconfiguration of the company’s Western
Australian assets in 2009 included idling of two of its
four synthetic rutile kilns (one in each of its operating
centres); and the idling of one of the two concentrators
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at Eneabba and one of two mineral processing facilities
in the South West. By the end of June 2009, mine
closures left only one mining operation in each region
(Eneabba and Waroona).

While the company has further resources in Western
Australia, its primary focus for future development in
Australia is on the Murray Basin in Victoria and the Eucla
Basin in South Australia. However, lluka’s past investment
in capital-intensive processing facilities in Western
Australia will see the processing of mineral sands in this
State continue past the life of the mine sites.

For example, lluka is planning to extend the economic life
of the Narngulu processing facilities by at least 10 years
through the processing of heavy mineral concentrate
(HMC) sourced from its planned Jacinth—Ambrosia
mineral sands project in South Australia. An expansion to
accommodate up to 600 000 tonnes of HMC is underway
in preparation for processing in the first half of 2010.

The Tiwest Joint Venture, established in 1988, is the
world’s largest integrated titanium dioxide project. lts
facilities include the Cooljarloo mineral sands mine
situated approximately 170 kilometres north of Perth; a
dry mill and synthetic rutile plant 110 kilometres to the
south at Chandala; and a titanium dioxide pigment plant
at Kwinana.
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FIGURE 56. HEAVY MINERAL SANDS VALUE OF PRODUCTION
Includes limenite, Leucoxene, Upgraded limenite, Rutile, Zircon and Monazite

Source: DMP and ABARE
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Most of the rutile, leucoxene and synthetic rutile produced
is processed into titanium dioxide pigment at Kwinana.
Zircon and staurolite is also produced for export.

As is the case with lluka, Tiwest appears to have

passed peak titanium feedstock production in Western
Australia, but its processing operations are expected to
be supported by local resources for a much longer period.
As the Cooljarloo mineral resources are progressively
depleted, Tiwest’s other projects at Jurien and Dongara
will be systematically developed for mining.

The next largest operator is Bemax Resources Limited,
whose Western Australian operations are run through
wholly-owned subsidiaries that make up the Cable Sands
Group. The mine site at Gwindinup, commissioned in
early 2008, has a relatively long mine-life of around nine
years and is located approximately 30 kilometres south
of a mineral separation plant at Bunbury. Bemax also has
significant mineral sands resources located in the Murray
Basin and is focusing future development in this area.

Doral Mineral Sands Pty Ltd is the smallest of the
Western Australian mineral sands producers, producing
titanium and zirconium products at its mining and mineral
processing operations near Bunbury. It also produces
fused materials (fused alumina, fused zirconium and
silica fume) at its Rockingham processing plant. Doral

is an unlisted public company, wholly-owned by Iwatani
Corporation of Japan.

lluka Resources heavy mineral concentrate stockpile

2.9 DIAMONDS

Demand for diamonds dropped off dramatically in the
second half of 2008 and a weak market continued
through the first half of 2009. However, by around
mid-September 2009 there were some positive signs
of recovery with regard to price and both Rio Tinto and
De Beers announced the cancellation of the winter
shutdown of their Canadian mines.

The past year has been a period of adjustment in the
market with Russia taking the lead from De Beers and
is fast becoming the major player in the international
market.

Rio Tinto’s Argyle mine, 112 kilometres south-southwest
of Kununurra, accounts for the bulk of diamond
production in Western Australia. In 2008-09, it produced
14.72 million carats, a decrease of some 1.3 million
carats (or eight per cent) from the previous year. The
Argyle mine accounts for around 20 per cent of annual
global diamond output.

Argyle commenced mining its main ore body in 1985

and has since produced more than 760 million carats

of diamonds. The open pit resource was projected to be
exhausted by around the end of 2008 when plans were in
place to go underground with first production expected in
2009. This would have extended the life of the operation
by a further ten years to around 2018.

© lluka Resources Ltd
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As a result of the subdued market conditions throughout
2008-09, expansion plans were delayed. Construction of
Rio Tinto’s underground block cave operation slowed in
January 2009 and diamond production eased for three
months by placing processing facilities on maintenance
shutdown. With demand for diamonds recovering, the
Argyle mine is now operating at full capacity of 8 million
metric tonnes per annum and work on their $1.8-billion
expansion will commence in the second half of 2010.

When completed and operational, the semi-automatic
block cave will be one of the world’s most sophisticated
mines, using remotely operated machinery.

The Argyle mine is famous for its pink diamonds and
accounts for around 90 per cent of the world’s production
of this type of diamond (though they represent less than
one per cent of the mine’s output). The colour range

also includes white and champagne. Argyle production
consists of five per cent gem and 70 per cent near-gem
with the remaining 25 per cent of the volume being
industrial diamonds. The entire gem and near-gem
diamonds are polished and account for more than

95 per cent of the value of Argyle’s rough diamond sales.

The Kimberley Diamond Company, with its Ellendale
mine, 100 kilometres east of the coastal town of Derby,

is the State’s only other producing diamond mine. In
December 2007, Gem Diamonds acquired 100 per cent of
the Ellendale mine through the purchase of the Kimberley
Diamond Company. Production has been ramped-up and
processing capacity enhanced.

With diamond prices sliding dramatically in October
2008, production from the lower value Ellendale 4 pit was
curtailed and limited to treating the stockpile from the pit.
This ultimately led to Ellendale 4 being placed on care
and maintenance. Mining at the Ellendale 9 pit continues.
During 2008-09, the Ellendale mine produced around
443 thousand carats which was down some 45 thousand
carats or nine per cent on the previous year.

Ellendale produces predominantly gem and near-gem
quality diamonds, including some rare fancy and vivid
yellow stones. Since mining began in mid-2002 the
mine has recovered approximately 1.7 million carats
of diamonds.

2.10 OTHER

Coal

Western Australia has two coal producers — Wesfarmers
Premier Coal Limited and the Griffin Group. Their mines
are located at Collie in the southwest of the State.

About 90 per cent of Collie coal is used as thermal
coal, mostly in power stations and the majority of the
remainder is used metallurgically by the mineral sands
industry to reduce ilmenite to synthetic rutile. A small
quantity is used to reduce silica sand to silicon metal.

In the past, all of Western Australia’s coal supplies have
been sold domestically from coal mines in Collie to Verve
Energy and other large local energy users, mainly in the
mineral-processing sector. In 2007, Griffin Coal (part of
the Griffin Group) commenced trial export shipments. In
the period up to June 2009, a total of 24 cargoes had
been exported to India and China through the Port of
Kwinana.

In 2008-09, the quantity of coal sold from Collie
increased by eight per cent to 6.7 million tonnes whilst
the value increased by almost 19 per cent, rising to
$321 million.

In 2010, Western Australian long-term domestic coal
supply contracts with Government will change. In August
2005, Wesfarmers Premier Coal Limited successfully bid
to supply Verve Energy with coal requirements from 2010
to 2030 for its coal-fired power stations at Collie. This
contract has secured the long-term future of the Premier
coal mine for Wesfarmers.

In March 2009, Griffin Energy (part of the Griffin Group)
completed construction on the State’s first privately
funded, owned and operated coal-fired power station,
Bluewaters I. This is the first of two $400-million 208 MW
coal-fired power stations being built at the Coolangatta
industrial estate four kilometres from Collie. Bluewaters I
is expected to be fully operational around October 2009.
Coal supplies for the power stations will be sourced from
the company’s coal mines (Ewington and Muja) located
within two kilometres of the plants.

Griffin plan to incorporate a further two new coal-fired,
base-load generators, each capable of producing

208 MW, bringing the facility’s total output to
approximately 830 MW. Bluewaters Il is currently
going through the approvals process. These projects
use modern, efficient emissions-control technology
throughout and are working towards developing and
adopting carbon-capture technology.
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Griffin has signed a contract to supply 150 MW for the
$3.7-hillion Boddington Gold Joint Venture mine located
130 kilometres southeast of Perth. To accommodate this
energy supply, Western Power Corporation connected
Griffin Coal to the South West Interconnected System
(SWIS) and a network upgrade was completed and
energised in early December 2008. A further long-term
operation and maintenance contract with a joint venture
between Worley—Parsons and Transfield Services has also
been signed.

In 2008, research was undertaken on gasification of
Collie coal by the Cooperative Research Centre for Coal in
Sustainable Development (CCSD) through its participant,
CSIRO Energy Technology, in Brisbane. Part of the study
was conducted at the Siemens Gasification Test Facility
in Freiberg, Germany. The results of the study support
the proposal to use clean-coal technologies in power
generation in Western Australia.

The recently published data in the BP World Energy
Statistics 2009 shows that Australia’s domestic coal
consumption represents 1.6 per cent of the total world’s
coal consumption. Accounting for almost 60 per cent of
consumption is China with 42.6 per cent, followed by the
US at 17.1 per cent.

Salt

Western Australia accounts for approximately 80 per
cent of the nation’s salt production and is the country’s
dominant exporter. In 2008-09, the volume of Western
Australian salt sales remained almost static at

10.5 million tonnes; however prices rose by 63 per cent
to reach $380 million. A 17 per cent weakening of the
Australian dollar, combined with long-term contracts and
prices negotiated at pre-global economic crisis levels,
accounted for the large increase in revenue. At the time
of price negotiations there was strong demand from
industries in Asia and supply of good quality salt was
limited.

Indonesia accounted for 28 per cent of Western
Australia’s salt exports and Japan around 26 per cent.
The remainder was exported to Taiwan (19 per cent),
South Korea (13 per cent), China (seven per cent), the
Philippines (four per cent) and Malaysia (three per cent).

Dampier Salt Limited has operations in Dampier, Port
Hedland and Lake MacLeod in the Pilbara. The company
accounts for around 77 per cent of the total salt produced
in Western Australia and is the world’s largest exporter

of high-quality bulk, solar salt. Production involves solar
evaporation of seawater (Dampier and Port Hedland) and
underground brine (Lake MacLeod).
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Expansion options for Lake MacLeod (4 million tonnes per
annum) and Port Hedland (4.4 million tonnes per annum)
have been placed on hold due to the global financial
crisis and market downturn. When international markets
recover these expansion options will be reassessed and
the timing for proposed expansions reviewed. In the
meantime production and operations methodologies

have been reviewed for each field with a view to improve
productivity.

Onslow Salt Pty Ltd’s operation at Onslow is the next
largest operation. The Shark Bay Joint Venture at Useless
Loop (which commenced operations in 1968) and the WA
Salt Supply’s Lake Deborah East (at Koolyanobbing) and
Pink Lake (at Esperance) operations make up the smaller
producers.

Salt is primarily used as a feedstock for the production

of chemicals, glass and plastic. In the context of growing

demand from Asia, demand for salt is likely to continue to
increase. Western Australian salt producers are therefore

well placed, due to their proximity to the Asian markets.

Tin, Tantalum and Lithium

Tantalum is a rare, grey-blue metal used primarily in the
electronics industry in the manufacture of capacitors and
therefore found in many everyday devices such as mobile
phones, lap-top computers and video cameras. Another
increasing application for tantalum is as a “superalloy” in
the manufacture of turbine blades for power stations and
jet engines.

Talison Minerals Pty Ltd was formed in August 2007
following the sale of Sons of Gwalia’s Advanced Minerals
Division to a consortium of investors led by the Denver-
based mining specialist Resource Capital Fund. All
Talison’s assets are in Western Australia and include

the Wodgina tantalum mine, the Greenbushes lithium
and tantalum mine as well as a number of exploration
tenements near Wodgina.

The Wodgina mine is located 120 kilometres southeast
of Port Hedland and the Greenbushes mine is located
210 kilometres south of Perth. Following falling demand
for the metal, the tantalum production facilities at
Greenbushes have been on care and maintenance for the
past three years and in January 2009 Talison suspended
tantalum mining at Wodgina. If reactivated, these two
mines could produce up to 50 per cent of the world’s
tantalite concentrate supply.



Greenbushes also contains the largest hard rock, lithium
mineral resource in the world and is the world’s largest
producer of spodumene, accounting for around two-thirds
of the world’s supply of lithium minerals. These are used
in the glass and ceramics industries and increasingly

in the production of lithium chemicals for the battery
market. Lithium production at Greenbushes continues at
capacity with Talison looking to take advantage of growth
opportunities for lithium minerals which is limited by
supply.

Future global demand for lithium in the development of
new rechargeable batteries for electric cars is expected
to surge as technology advances and countries worldwide
look to reduce carbon emissions. The United States, China
and a large number of European countries are investing
billions of dollars in electric vehicle development and
associated infrastructure.

A potential new lithium—tantalum producer may be Galaxy
Resources’ $68 million Mt Cattlin project which is located
close to the town of Ravensthorpe. Galaxy is planning to
commence the development of its mine and construction
of the mineral processing plant in the third quarter of
2009 with first spodumene concentrate production
scheduled for the third quarter of 2010.

Talison also produce a small amount of tin as a by-
product and this is all exported. In 2008—09 the total
value of tin sold was a little under $2 million.

Manganese and Chromite

Consolidated Minerals Limited operates the Woodie
Woodie mine and produces around 900 000 tonnes of
manganese ore per annum with an average grade of
48 per cent. The Woodie Woodie mine has a mine life
of ten years with potential to extend beyond this time.

Ownership of Consolidated Minerals changed in January
2008 when Ukraine-based Palmary Enterprises Ltd took
over.

Woodie Woodie is recognised worldwide as a supplier of
reliable high-grade, low impurity manganese ore. Located
400 kilometres southeast of Port Hedland in the Pilbara
region, the open-cut mine was first established in 1954.
It continued operating until 1982 when it closed for some
seven years. The mine re-opened again in 1989 and
currently exports to world markets.

Consolidated Minerals was also the State’s sole producer
of chromite ore; however, due to deteriorating market
conditions, a decision was made in November 2008

to put their Coobina mine on care and maintenance.
The Coobina chromite project is located 80 kilometres
southeast of Newman and has an operating capacity of
250 000 tonnes per annum of high-grade ore.

Globally, chromite production is dominated by South
Africa, Kazakhstan, Turkey, India and Pakistan (which
together account for 80 per cent of world mine
production).

Rare Earths

June 2007 saw the commencement of mining operations
at Lynas Corporation Ltd’s Mt Weld Rare Earths

project located 18 kilometres southeast of the town of
Laverton. The initial mining campaign was successfully
completed in June 2008 with 773 300 tonnes of ore,

at an average grade of 15.4 per cent Rare Earths Oxide
(REO) stockpiled. There is now sufficient stockpiled ore
for the first two years of Lynas’s downstream processing
operation.

The Mt Weld deposit comprises world-class REO and
niobium—tantalum deposits. Rare earths ore will be
mined, crushed and blended at Mt Weld, trucked to
Leonora, then railed to the Port of Esperance for export to
Pahang on the east coast of Malaysia where Lynas plans
to establish a processing operation.

The first phase of the project is designed to produce an
estimated 10 500 tonnes per annum whilst the second
phase expansion would increase to 21 000 tonnes per
annum. The mine is expected to have at least a 20-year
mine-life.

In February 2009, Lynas announced that it would be
suspending work on the Mt Weld project pending
finalisation of a revised financing structure for the project.

Rare earths are not found as free metals in the Earth’s
crust, rather within a mixed ‘cocktail’ of rare earth
elements that need to be separated for their individual
or combined commercial use. Despite their name, rare
earths are relatively abundant in the Earth’s crust;
however they are often of low quality and rarely present
in economic concentration.

Rare earths have unique properties that make them
indispensable for many technological applications. A
range of unique chemical, catalytic, electrical, magnetic,
metallurgical and optical properties enable them to play
a major role in the advancement of materials technology.
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Figure 57 Selected WA Commodities Relative to World Production Ending 2008
by Quantity Source: DolR, ABARE, USGS

The latest comparable data show that the Western Australian share (by quantity) of the world's output
of the following products was: alumina 20%, garnet 45%, gold 6%, ilmenite 14%, iron ore 19%, LNG (sea borne trade) 7%,
nickel 15%, rutile 17%, salt 4%, tantalum 53%, zircon 23% and 9% of diamonds (mainly industrial grade)

China currently supplies approximately 95 per cent of the
global rare earths market and is the dominant processor
and user of refined compounds. This has evolved as
processors in the rest of the world transfer production
bases to China. In addition, more than 70 per cent of light
rare earths are supplied from one mine in China.

Mt Weld, with its very high grade, contains light rare
earths and is also high in europium, a heavy rare earth,
is currently the only commercially viable resource of
significant size outside China.

Recent regulatory changes will reduce the amount of rare
earths being extracted from within China and the supply
of high demand elements will require the exploitation of
other sources. China also introduced an export tariff of
ten per cent in late 2006 on rare earths and in January
2008 increased this tariff to 15 and 20 per cent.

With the global economic slow-down, very few significant
purchases of rare earths were made after November
2008 and inventories increased. However, it is anticipated
inventories will be significantly absorbed throughout

the supply chain by the end of 2009, after which it is
projected that normal purchasing should resume.

It is planned that Mt Weld will be in production some time
in 2010 and will be well placed to take advantage of a
recovering market.

Molybdenum—Copper Development
Molybdenum is a high melting-point alloying metal used
in iron, steels and super alloys to enhance hardness,
strength, wear and corrosion-resistance. The surge of
nickel prices in 2007 saw an increased price and usage
of molybdenum in stainless steel; however like most
other commodities, in November 2008, demand for
molybdenum weakened dramatically.

Moly Mines Limited plans to develop its Spinifex Ridge
molybdenum-—copper project located approximately

50 kilometres northeast of Marble Bar. This is expected
to produce 20 million tonnes per annum. However, the
collapse in world molybdenum prices in 2008 delayed
the project from starting. With signs now of a rapidly
recovering price in mid-2009, production could possibly
commence in 2010.

The distribution of molybdenum reserves and production
is concentrated in only a few countries. China, the US,
Chile and Canada hold around 85 per cent of reserves.
The main three producers are the US (29 per cent), China
(28 per cent) and Chile (21 per cent).
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3.1 EMPLOYMENT

Mining

The Department of Mines and Petroleum’s Resources
Safety Division’s AXTAT reporting system identifies

the number of employees and contractors, including
exploration personnel, working on operating mining
leases. The information is extracted from monthly accident
reports submitted by all operating mines and companies
undertaking exploration on leases in accordance with
the Mining Act 1978. In March 2008, legislation was
introduced to include in the data exploration personnel
working on greenfield sites.

This data must be interpreted with some caution as it can
reflect employment changes relating to construction activity,
depletion of resources, scheduled maintenance shut-downs,
level of brownfield exploration activity and seasonal weather
constraints on mine operations, e.g. floods.

Since Western Australia’s most recent economic expansion
began in 2001, mining employment has increased
annually by around eight per cent on average. The majority
of this increase has been in the contracting sector of the
mining industry which can in part be attributed to the high
degree of construction activity. In 2008—09, contractors
comprised 56 per cent of mining employment.

In 2008-09, mining employment averaged 71 329.
Employment peaked in October 2008 at an average for the
month of 77 528. However, decline of the global economy
sent numbers tumbling through November 2008 when
expansions were shelved and projects were either down-
sized, placed on care and maintenance or deferred.

By January 2009, average mining employment numbers
had fallen to 68 692 (31 951 employees and 36 741
contractors), a decline of around 11 per cent from October
2008. Between the peak in October 2008 and June

2009, total employment fell by approximately 9100 jobs.
However, employment in June 2009 was only 2924 below
July 2008 levels.

Exploration employment for personnel working on
greenfield sites for 2008—-09 averaged 2338.

In a sign that conditions in Western Australia are looking
favourable, Rio Tinto announced in September 2009 that
it would resume a $1.8-billion expansion program at its
Argyle diamond mine. This comes only eight months after
the expansion was initially halted. As part of this, Rio Tinto
announced that it would be taking on staff to carry out the
expansion, due to start in the second half of 2010.

Petroleum
Average petroleum employment for 2008—09 totalled
6922, an increase of three per cent on 2007-08.

Unlike mining statistics, petroleum employment data
cannot readily be extracted from monthly safety reports.
To arrive at a meaningful employment number for
petroleum, the Department of Mines and Petroleum
makes contact with each individual operating company
requesting an average number of employees and
contractors working on site for the period under review.

Although the petroleum industry generates a high level

of income, it does not require the same level of operational
labour as does mining. However, during construction
phases petroleum can generate a heavy demand for
employment, in particular, the development

of LNG facilities.

Construction of Woodside’s $12-billion Pluto gas project
is expected to employ over 3000 construction workers
through to 2010 when first gas production is planned.
The operational phase will create 200 long-term jobs
from 2010 onwards and many more indirect employment
positions. Further opportunities will also be created with
the planned Train 2 and 3 expansion of Pluto, announced
in August 2009.

In addition, it is anticipated that the approval of the Gorgon
project in September 2009 will lead to the creation of

10 000 jobs during construction and over 3500 jobs
during ongoing operation.

The $5-billion redevelopment and $1.8-billion oil
redevelopment of North Rankin, approved by the North West
Shelf Venture participants, will employ around 840 people in
total during the construction and commissioning period.

Apache’s Devil Creek gas processing and transportation
facility will employ over 200 people during the construction
phase which commenced earlier in 2009 and will go
through to early 2010.

The proposed development of Australia’s third LNG hub
in the Kimberley, and the development of the Oakajee
Port, will also generate thousands more employment
opportunities both directly and indirectly.
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FIGURE 58. MINING EMPLOYMENT 1987—-2008 Source: DMP
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FIGURE 59. MINING EMPLOYMENT JANUARY 2003 TO JULY 2009 Source: DMP
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FIGURE 60. MINING EMPLOYMENT — GOLD, JANUARY 2003 TO JULY 2009 Source: DMP
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FIGURE 61. MINING EMPLOYMENT — IRON ORE, JANUARY 2003 TO JULY 2009 Source: DMP
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FIGURE 63. MINING EMPLOYMENT — NICKEL, JANUARY 2003 TO JULY 2009 source: bvP
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3.2 INVESTMENT

Total national mining investment in 2008—09 amounted to
$35.7 billion, an increase of 30 per cent compared to the
previous financial year. Western Australia accounted for
64 per cent of investment in the nation’s mining sector.

The ABS private new capital expenditure statistics in
Western Australia show a very significant rise in the
value of new capital expenditure over the past three
years increasing 61 per cent since 2006—07. In 200809,
the amount of capital expenditure on mining in Western
Australia alone amounted to $22.8 billion, which was a
33.5 per cent increase compared to the previous financial
year. This also represented nearly 75 per cent of Western
Australia’s total ($30.4 billion) new capital expenditure in
2008-09.

It is important to note that the figures reported above

do not capture all mining investment as the ABS

uses classifications specified in the 2006 edition of

the Australian and New Zealand Standard Industrial
Classification (ANZSIC) (ABS catalogue number 1292.0).
Accordingly, mining is broadly defined as the extraction
of minerals occurring naturally as solids such as coal
and ores, liquids such as crude petroleum and natural
gas. Downstream mining activities such as smelting

of minerals or ores (other than preliminary smelting of
gold) or refining are classified as manufacturing activities
under the ANZSIC. Products such as coke and alumina
are also included in the ANZSIC manufacturing category.

The Department of Mines and Petroleum has recently
constructed two databases to track actual and possible
investments in major resource projects. Based on the
database a summary of total capital expenditure by
commodity is provided below. It should be noted that
investment in a number of the projects is publicly
reported in US dollar terms and as such the data below
may vary over time in line with movements in the US$/A$
exchange rate.

Investment projects in the under-construction category
are dominated by iron ore and LNG projects. These
include Woodside’s Pluto Train 1 LNG Project ($12 billion),
BHP Billiton’s Rapid Growth Project 5 iron ore project
($7.4 billion), and the Sino Iron Pellet Project ($5.2 billion).
In addition gold and alumina are represented by Newmont
Mining Corporation’s Boddington gold and copper mine
($3.7 hillion) and Worsley Alumina’s refinery expansion
($2.5 billion).
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FIGURE 64. MINING INVESTMENT Source: ABS

As expected, the committed investment projects category
is dominated by the recently announced final investment
decision by the Gorgon Joint Venture

($43 billion). In addition, investment in the Oakajee Port
and Rail development is anticipated to top $4 billion. It

is also anticipated that Perdamen Chemicals will invest

in the vicinity of $2.5 billion in its Coal to Urea Plant and
Western Areas will invest around $3.8 billion in its Flying
Fox, Spotted Quoll and Lounge Lizard nickel projects.

Investment in Major Projects
(as at 16 September 2009)

Commodity Under _ Planne.d and
Construction | Committed

Alumina 3,000 1,500
Gold 3,850 790
Iron Ore 16,000 11,015
Nickel 7,720
Other Minerals and 1,905 9,405
Commaodities and
Infrastructure

24,755 30,430
Crude Oil and Condensate 4,430
LNG 12,100 54,615
Gas 6,010 3,275
Pipelines and infrastructure 765

23,305 57,890
Total forecast investment 48,060 88,320
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3.3 ROYALTIES

Over the past ten years, royalties received by the Western
Australian Government from Western Australian mineral
and petroleum producers have increased 280 per cent
from $777 million in 1999-2000 to $3.2 billion collected
during the 2008-09 financial year. This represents
royalties paid into the Western Australian Government
Consolidated Revenue Fund. It includes Western
Australia’s share of royalties paid by petroleum projects,
royalties collected in the Territorial Sea subsisting permit
areas, Barrow Island and the North West Shelf (where the
State receives approximately 65 per cent of royalties) that
are shared with the Commonwealth.

The bulk of collections for 2008—-09 attributed directly
to the State came from the iron ore (60 per cent) and
petroleum (27 per cent) industries.

While not collected by Western Australia, it is
estimated that $2.11 billion was also received by the
Commonwealth in 2008—09 from petroleum resource
rent tax (PRRT). Approximately 38 per cent of this
resource rent tax ($802 million) could be attributed
to operating fields within designated Commonwealth
waters off the Western Australian coast.

Anderson Point Iron Ore Shiploading Facility

M Petroleum  27%
M Gold 4%
M Ironore 60%
[l Diamonds 1%

| Nickel 3%
I Alumina 2%
W Other 3%

FIGURE 65. ROYALTY RECEIPTS 2008-09 — $3.2 BILLION Source: DMP

© Fortescue (FMG)
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TABLE 3. ROYALTY RECEIPTS

2007-08 2008-09 2008-09 Growth
COMMODITY Total A$ Total A$ A$ %
ALUMINA 80,535,398 75,982,728 -4,552,670 (6)
DIAMONDS 43,436,045 18,838,566 -24,597,479 (57)
GOLD 99,481,977 116,420,727 16,938,750 17
HEAVY MINERAL SANDS 21,110,828 26,681,513 5,570,685 26
IRON ORE 964,429,941 1,946,717,875 982,287,934 102
NICKEL 158,404,647 81,829,169 -76,575,478 (48)
PETROLEUM 811,026,024 868,761,581 57,735,557 7
OTHER 118,234,147 104,423,890 -13,810,257 (12)
TOTAL REVENUE 2,296,659,007 3,239,656,049 942,997,042 4

A$ million

Note: All Royalty Receipts above are only those paid into the State’s Consolidated Revenue Fund during the period.
It does not include royalty receipts collected on behalf of the Commonwealth.
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FIGURE 66. ROYALTY RECEIPTS BY COMMODITY Source: DMP
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TABLE 4. QUANTITY AND VALUE OF MINERALS AND PETROLEUM

COMMODITY FINANCIAL YEAR 2007-08 FINANCIAL YEAR 2008-09

UNIT QUANTITY VALUE QUANTITY VALUE
ALUMINA t 12,307,608 4,522,136,447 12,271,553 4,563,992,022
BASE METALS
Copper Metal t 124,529 () | 1,080,564,171 (1) 137,841 888,735,643
Lead Metal t 25,706 81,391,253 16,415 31,680,512
Zinc Metal t 197,129 578,310,585 136,011 248,750,853
TOTAL BASE METALS 1,740,266,009 (1) 1,169,167,008
CHROMITE t 87,635 (1) n/a 74,893 n/a
CLAYS 60,918 1,759,977 (1) 58,321 1,069,048
COAL t 6,231,426 (1) 270,424,457 (1) 6,997,621 333,421,617
CONSTRUCTION MATERIALS
Aggregate t 1,814,234 (1) 45,320,296 (1) 3,420,024 81,180,307
Gravel t 160,704 (1) 1,159,688 (1) 154,395 1,610,143
Rock t 1,324,957 (1) 22,108,330 () 715,709 11,627,775
Sand t 3,360,103 (1) 20,772,903 (1) 4,216,278 31,683,800
TOTAL CONSTRUCTION MATERIALS 89,361,216 (1) 126,102,025
DIAMONDS ct 27,968,098 610,674,805 9,187,548 261,533,447
DIMENSION STONE 492 157,224 3,044 312,043
GEM & SEMI-PRECIOUS STONES kg 2,905,887 () 422,111 (1) 316,529 211,317
GOLD kg 141,484 () | 4,136,283,000 (1) 135,610 5,190,106,960
GYPSUM t 927,393 (1) 14,737,487 (1) 959,407 19,004,533
HEAVY MINERAL SANDS
Garnet t 327,521 n/a 290,884 n/a
llmenite t 725,120 (1) 83,744,754 () 432,153 60,519,360
Leucoxene t 82,457 (1) 22,072,377 (1) 48,903 18,631,492
Zircon t 262,627 (1) 204,755,410 (1) 218,556 210,512,334
Other t 381,903,820 (1) 408,051,327
TOTAL HEAVY MINERAL SANDS 692,476,361 (1) 697,714,513
IRON ORE t 291,003,813 (1) | 21,949,802,389 (1) 315,866,262 |  33,561,283,717
LIMESAND-LIMESTONE-DOLOMITE 3,879,624 (1) 18,701,953 (1) 3,572,969 17,711,347
MANGANESE ORE t 373,470 () n/a 333,507 n/a
NICKEL INDUSTRY
Cobalt t 5,087 448,532,966 (1) 4,675 229,841,245
Nickel t 172,362 () | 5,141,533,087 () 178,443 2,979,307,798
Palladium and Platinum By-Product kg 948 13,213,845 794 6,619,011
TOTAL NICKEL INDUSTRY 5,603,279,898 (1) 3,215,768,054
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COMMODITY FINANCIAL YEAR 2007-08 FINANCIAL YEAR 2008-09

‘ UNIT QUANTITY ‘ VALUE QUANTITY ‘ VALUE
PETROLEUM
Condensate kI 6,187,492 3,971,793,728 6,657,101 3,108,787,292
Crude Ol Kl 12,769,119 8,697,919,277 12,939,868 7,659,581,530
LNG t 12,148,060 5,105,958,414 13,963,724 8,541,815,914
LPG - Butane and Propane t 818,390 683,352,217 866,534 750,825,346
Natural Gas ‘000m3 9,159,074 1,025,195,256 8,598,035 1,232,178,988
TOTAL PETROLEUM 19,484,218,892 21,293,189,070
SALT t 10,589,164 (1) 232,929,070 (1) 10,548,270 380,352,976
SILICA-SILICA SAND 675,112 11,283,531 470,327 8,486,019
SILVER kg 107,913 (1) 57,727,895 () 132,813 68,091,649
TIN-TANTALUM-LITHIUM
Spodumene t 246,015 (1) n/a 223,756 n/a
Tantalite t 578 () n/a 453 n/a
Tin Metal t 136 (1) 2,275,992 (1) 165 1,978,351
TOTAL TIN-TANTALUM-LITHIUM 174,630,111 () 162,591,597
g;o"'rf;ol‘:{‘:g‘:ﬁaﬁ‘c’;dspa“ Red Oxide, | 461,616,820 (1) 240,340,127
TOTAL VALUE 60,072,889,653 (r) 71,310,449,089

Note: Quantities used in this table 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.

(r) Revised from previous edition.

n/a Breakdown of chromite, feldspar, garnet, manganese, red oxide, talc, spodumene and tantalite not available.
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FIGURE 69. VALUE OF MINERALS AND PETROLEUM BY COMMODITY Source: DMP
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TABLE 5. QUANTITY AND VALUE OF SELEGTED MAJOR COMMODITIES

1999-00 2000-01 2001-02 2002-03

Unit Quantity Value $M | Quantity Value $M | Quantity Value $M | Quantity Value $M
ALUMINA Mt 9.35 2,657.89 10.48 3,600.67 10.86 3,584.38 1113 3,204.65
BASE METALS
Copper Metal kt 30.73 64.62 42.62 111.12 53.50 122.57 59.45 138.78
Lead Metal kt 64.47 20.24 82.33 37.31 75.08 36.72 70.02 31.85
Zinc Metal kt 232.59 251.01 236.01 280.24 223.67 173.82 206.45 173.19
TOTAL BASE METALS 335.87 428.67 333.11 343.82
COAL Mt 6.50 271.53 6.10 252.28 6.16 258.13 6.32 272.89
COBALT kt 2.07 86.26 419 174.38 4.43 127.36 4.92 124.18
DIAMONDS M ct 50.98 703.67 25.42 614.45 25.69 489.34 38.89 773.32
GOLD t 20496 2,951.26 201.21  3,245.06 185.00 3,279.50 187.47  3,445.34
HEAVY MINERAL SANDS
llmenite Mt 1.16 151.66 1.10 168.75 0.80 128.75 0.96 136.51
Rutile kt 98.49 72.78 127.21 110.04 122.61 106.74 113.57 82.53
Upgraded limenite
(Synthetic Rutile) kt 552.51 324.65| 64327  409.19| 585.91 380.21 597.27  353.10
Zircon 348.11 153.27 343.08 198.84 317.77 218.84 411.15 255.81
Other HMS 28.85 18.08 19.78 16.86
TOTAL HEAVY MINERAL SANDS 731.20 904.90 854.32 844.81
IRON ORE Mt 15116 3,722.12 161.77  4,912.70 164.63 5,207.61 188.52  5,205.27
MANGANESE ORE kt 212.38 25.68 401.36 58.50 474.27 68.62 619.65 75.38
NICKEL kt 143.93 1,806.29 167.45 2,238.74 179.46  2,002.07 191.89 2,482.47
PETROLEUM
Condensate Gl 6.35 1,583.94 5.81 1,984.53 6.33 1,680.03 6.93 2,046.37
Crude oil Gl 12.05 3,144.77 13.96 4,792.05 15.09 4,198.78 14.00 4,258.12
LNG * Btu102&t| 39361 1971.06| 42954 2,69553| 386.08 2,970.61 403.83 3,130.83
LPG - Butane ** kt 443.58 190.90 428.90 221.97 482.20 193.71 460.47 221.47
LPG - Propane kt 334.57 145.94 333.47 187.54 374.32 167.87 346.60 172.39
Natural Gas Gm? 6.55 578.76 7.63 630.36 7.53 643.28 8.12 661.92
TOTAL PETROLEUM 7,615.37 10,511.98 9,854.28 10,491.10
SALT Mt 8.81 208.58 8.30 233.08 8.60 227.95 9.61 227.95
OTHER 229.26 371.67 409.47 366.48
TOTAL 21,344.98 27,547.08 26,696.14 27,857.66

* Expressed in million tonnes from 2004-05 onwards

** LPG Butane and Propane combined from 2004-05 onwards
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2003-04 2004-05 2005-06 2006-07 2007-08 2008-09
Quantity Value $M | Quantity Value $M | Quantity Value $M | Quantity Value $M | Quantity Value $M| Quantity Value $M
1117 3,085.11 1116 3,461.63 11.47  4111.25 11.98 4,847.03 12.31 452214 12.27  4,563.99
53.29 155.82 61.93 243.73 81.20 559.85 115.98 1,052.48 124.53  1,080.56 137.84 888.74
29.45 10.57 2.32 0.31 58.74 86.55 7047  146.07 25.71 81.39 16.41 31.68
108.04 79.55 48.40 42.42 110.52 336.65 142.18 675.75 197.13 578.31 136.01 248.75
245.95 286.46 983.05 1,874.31 1,740.27 1,169.17
598 274.28 6.28 271.72 6.71 297.37 6.02 271.52 6.23 270.42 7.00 333.42
455 21314 450  202.38 502 18398 470 27528 509 44853 467  229.84
32.50 519.72 22.80 467.81 29.26 693.80 18.22 435.32 27.97 610.67 9.19 261.53
177.01  3,109.56 167.35 3,016.38 166.17  3,715.05 161.77  4,222.91 141.48 4,136.28 135.61 5,190.11
0.76 91.03 0.71 79.55 590.24 65.92 0.82 90.90 0.73 83.74 0.43 60.52
138.77 84.57 101.71 63.02 n/a n/a n/a n/a n/a n/a n/a n/a
592.18 307.00 652.94 336.37 n/a n/a n/a n/a n/a n/a n/a n/a
433.14 251.97 420.04 298.37 402.42 357.34 323.56 282.18 262.63 204.76 218.56 210.51
20.53 23.58 442.71 414.98 381.90 408.05
755.10 800.89 865.97 788.06 692.48 697.71
202.04 5,331.53 233.15 8,302.34 242.63 12,699.09 257.64 15,732.60 291.00 21,949.80 315.87 33,561.28
584.97 81.78| 606.94  116.32| 88343  117.97| 90205  153.32| 37347  382.75| 333.51 n/a
182.21 3,031.04 180.42  3,503.20 183.56 3,815.11 173.66  8,059.38 172.36  5,141.53 178.44  2,979.31
6.18 1,747.51 5.63 2,203.11 563 2,791.73 5.86 2,970.82 6.19 3,971.79 6.66 3,108.79
13.22 3,773.64 12.80 5,146.61 1116 5,935.12 13.99 7,398.31 12.77 8,697.92 12.94 7,659.58
404.94 2,775.88 11.04 3,953.10 11.68 4,625.22 1221 4,481.79 12.15 5,105.96 13.96 8,541.82
383.92 154.13 777 421.74 871.98 654.42 898.61 605.08 818.39 683.35 866.53 750.83

311.35 128.02 i

8.06 694.07 7.64 678.72 7.7 703.28 8.71 919.49 916 1,025.20 8.60 1,232.18
9,273.25 12,403.29 14,709.77 16,375.49 19,484.22 21,293.19
9.88 179.85 11.58 221.25 10.83 229.85 10.42 236.15 10.59 232.93 10.55 380.35
316.87 820.06 1,113.02 866.73 843.61 650.54
26,417.17 33,405.91 42,841.48 53,702.78 60,072.89 71,310.45
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TABLE 6. VALUE OF MINERALS AND PETROLEUM BY REGION BY COMMODITY 2008-09

E WESTERN AUSTRALIAN MINERAL AND PETROLEUM STATISTICS DIGEST 2008-09

REGION 2008-09 VALUE REGION 2008-09 VALUE
Pilbara Region Wheatbelt Region
Iron Ore 32,108,109,585 Iron Ore, Gold and Silver 998,931,889
Gold and Silver 797,296,510 Gypsum and Heavy Mineral Sands 209,893,098
Copper 628,117,895 Nickel, Copper and Salt 100,347,444
Manganese and Salt 458,486,857 Other 5,860,919
Other 107,173,220 Total 1,315,033,350
Total 34,099,184,067
Kimberley Region
Offshore Petroleum Diamonds 261,533,447
Crude Oil and Condensate 10,703,368,166 Iron Ore 249,053,096
Liquefied Natural Gas 8,541,815,914 Nickel and Cobalt 159,482,205
Natural Gas 1,206,072,176 Copper, Silver and Gold 53,179,437
PG Butane and Propane 750,825,346 Other 9,127,165
Total 21,202,081,602 Total 732,375,350
Goldfields—Esperanc