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While all reasonable care has been
taken to ensure the accuracy of the
material contained herein, the AAC
shall not be held to be liable or
responsible for any loss or damage
incurred by any person through the
use of this material.

Australian

Aluminium

The Australian Aluminium Council is the
peak industry association representing the
Australian aluminium industry. The Council’s
members include companies operating in
each of the following sectors:
n

bauxite mining

n

alumina refining

n

aluminium metal production

n

semi-fabricated aluminium
production and distribution.

The Council aims to:
n

increase understanding of the aluminium
industry in Australia and internationally

n

encourage the growth of the aluminium
industry in Australia and in the use of
aluminium in Australia and overseas

n

n

act as a focal point for the industry
on key national issues such as
climate change, trade, health and
the environment
inform and assist all those with an
interest or involvement with the industry.

The Council through its technical group
develops and maintains material
specifications, standards and other
technical data for those users both
within and outside the industry.

Council

This is our third sustainability report on the
Australian bauxite, alumina and aluminium
industries — and remains a work-in-progress.
The report shows how our industry is using
physical resources, the impacts of that use,
what we are producing—and the by-products
from our activities. We also show how we
are managing these outputs and working
to reduce the impacts of the production
processes.
We recognise the ongoing interest of
governments and communities in knowing
how aluminium production affects their
environment and their society.
As our Australian industry seeks to create
value for its shareholders, we must recognise
the legitimate interests of other stakeholders:
employees, local/regional communities,
customers, suppliers, and society at the
national level.
Key performance indicators from the range
of inputs of raw materials, product outputs
and by-product flows, both gaseous and
non-gaseous, have been retained—with
the focus on key issues in sustainability —
greenhouse gas emissions, efficient use
of resources and recycling.

Aluminium Technical Advice Service — Telephone 1800 642 230

|

M e m b e r s
Alcan Gove
Alcoa Australia Rolled Products
Alcoa of Australia
Alumina Limited
Capral Aluminium
Hydro Aluminium Kurri Kurri
Queensland Alumina
Rio Tinto Aluminium
Rusal Australia
Tomago Aluminium
Ullrich Noyes Metals
Worsley Alumina


Production in Australia

Significant aluminium production growth has been
occurring in southern Africa, the Middle East and
China — and this is expected to continue, along
with growth in Iceland and Russia.
Australia’s share of world primary aluminium
production is down to 5.8 per cent (from 6.1 per
cent in 2005)
Global opportunities for the supply of long term
competitive electricity have changed since the 1980s
and 1990s when significant investment in aluminium
occurred in Australia. Australia’s coal-fired base load
electricity capacity provided an economic advantage
but is now being eroded as other countries are
offering more secure long term energy contracts at
globally competitive prices and attracting the next
tranche of investment in aluminium capacity.
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Aluminium metal production was just above
1.93 million tonnes in 2005, a similar level to
2004 and 2005 — essentially full production for
the installed capacity. No new smelter potlines are
under construction in Australia at the present time.
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Australian alumina production levels in 2007
are expected to increase further as more capacity
comes on line during the year.
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Alumina production was 18.4 million tonnes of
metallurgical or smelter grade (up 0.5 million tonnes
from 2005). Australia continues to be a leading
world producer of alumina — 28 per cent of global
production — a similar level to China, reflecting
very significant growth in China in recent years.
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In 2006, Australian bauxite production was
64 million tonnes, up from 62 million tonnes in
2005—maintaining Australia’s position as the
world’s leading producer.
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The Australian bauxite, alumina and aluminium
industries continue to perform strongly, contributing
significantly to economic growth and regional
development — and supplying both world and
national demand.
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Extrusion, rolled products, diecasting
The downstream processing sector continues to face
strong market competition from imported products
from Asian producers.
Imports have grown significantly, removing the
opportunity for local producers to grow their output
in line with the overall market growth for extruded
products; domestic extruders are seeing their market
share eroded, while their volumes remain relatively
flat — with very tight profit margins.
These conditions raise questions regarding the metal
pricing arrangements and trade incentives applying in
some countries. The competitive pressures will continue
to force local operators to specialise in product lines
with higher values and to provide other customerresponsive services.

Exports
Over

Safety

Alumina and aluminium exports in 2006 were
estimated at a$ 11.4 billion, up from a$ 8.6 billion
in 2005 and a$ 7.4 billion in 2004.

80 per cent
of Australian

The goal is to reduce workplace
injuries to zero. All our people are entitled
to have a safe and healthy workplace.

Bauxite exports were estimated at 7 million
tonnes and a$ 127 million in 2006, compared
with 5.3 million tonnes and a$ 117 in 2005 and
6.9 million tonnes and a$173 million in 2004.

alumina and
aluminium
production is
exported.

The Council commenced collecting safety data
from bauxite/alumina/aluminium operating sites
in 2005.

Aluminium scrap metal exports amounted to
169,000 tonnes in 2006, with an approximate value
of a$ 374 million — compared with 158,000 tonnes
and a$ 290 million in 2005. The 2006 value reflects
the higher metal prices over the year.

Full industry data is yet to be developed into a
series to allow the identification of industry and
sector specific trends.
The provisional ltifr for 2006 is 2.3 (per million
hours worked), down from the 2005 rate of 3.3
and the 3.2 level reported for 2004.

A l u m i n a : Export value (A$ millions)

The total recordable injury frequency rate (trifr)
for 2006 was 7.2 (per million hours worked)
compared with the 2005 rate of 9.2 and the
8.5 level reported for 2004.
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Lost time injury:
An injury that results in one full shift’s absence
(AS1885.1–1990)
Lost time injury frequency rate (LTIFR):
The number of lost-time injuries and fatal accidents
per million hours worked.

1.4
1.2

Total recordable injuries:
All injuries (except first aid cases).
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Total recordable injury frequency rate (TRIFR):
The number of total recordable injuries per million
hours worked.
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Total Recordable Injury Frequency
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Case study: Rio Tinto Aluminium commitment to safety
At Rio Tinto Aluminium, safety improvement
strategies are applied across three principal areas:
1� Leadership and behavioural safety.
2� Safety structures and systems.
3� Operational safety risk management processes.

During 2006, the senior management team at
Rio Tinto Aluminium continued to be actively
engaged in identifying and implementing best
practices in safety. The organisation commenced
work on developing a safety leadership development
program that will provide leaders with specialised
safety training to assist them in leading their teams.
The program includes management and safety
skills modules covering topics such as change
management, safety interactions, risk assessment
and management and incident investigation.
Fundamental to improving safety performance
in the future will be the implementation of
an integrated safety, health, environment and
quality management system. A team from across
the business has been working to develop the
new system that will standardise how Rio Tinto
Aluminium assesses safety risk.

Rio Tinto Aluminium strives for zero injuries,
incidents and illnesses in the workplace and
supports a number of safety innovations and
practices to raise the profile of health and
safety in the workplace.
Safety efforts at Weipa were recognised when
the bauxite mine was awarded one of the Rio
Tinto Chief Executive’s Safety Awards for most
improved site over the 2006 and 2007 period.
Part of Rio Tinto Aluminium Weipa’s safety
approach has included the recent introduction
of a health and safety innovation awards program
onsite. The awards program recognises employees
and contractors who implement safety improve
ment ideas in the workplace. In 2006 there were
65 entries in the awards.
In 2006, Rio Tinto Aluminium Weipa plant
operator Tony Isenbert’s invention of safety
idler carrying handles, for eliminating some
of the hazards associated with roller handling,
was named in the top ten Health and Safety
Innovation Awards for the Queensland
Mining Industry.

Rio Tinto Aluminium
encourages an
organisational
culture where
employees believe
all injuries and
incidents are
preventable.

Below left
Rio Tinto Aluminium
Weipa electrical
maintainer Nadine
Welch conducts an
isolation procedure
on a ship loader.
Below right:
Rio Tinto Aluminium
Weipa plant operator
Tony Isenbert’s safety
idler carrying handles.

Water
Water is a
key input for
the refining of
bauxite into
alumina—it is a
water-intensive
process.

Employment

In aggregate, Australia’s alumina refineries used
53,061 megalitres of water in 2006 compared
with 54,466 megolitres in 2005. This usage was
equivalent to 2.9 kilolitres per tonne of alumina
production (2005: 3.03 and 2004: 3.00).

Employment in the upstream
sectors of the aluminium industry is
centered on regional areas reflecting
the location of the main production
facilities of the industry.

Of this, 66 per cent was fresh water in 2006
(compared with 60 per cent in 2005 and 57 per
cent in 2004) and 34 per cent was grey/other
water (40 per cent in 2005 and 43 per cent in
2004). The split between fresh and grey water
will continue to fluctuate depending on regional
conditions experienced by the areas where
refineries are located.

In 2006 the bauxite/alumina/
aluminium operations employed
13,500 direct employees and around
5000 contractors, including 1500
construction workers.
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Land use and rehabilitation

The area mined in 2006 was reported as 2001
hectares (2005: 1520; 2004: 1562 and 2003: 1793)
and the area rehabilitated was 1379 hectares
(2005: 842 and 2004: 904).
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Bauxite mining continued in the three regions
in Australia: the Cape York Peninsula in
Queensland (Weipa), Arnham Land in the
Northern Territory (Gove) and in the Darling
Ranges in south-west Western Australia
(Boddington-Mt Saddleback, Huntly and
Willowdale).
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All bauxite mining areas in Australia are subject
to post-mining restoration programs.
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Rehabilitation

The area rehabilitated each year varies due to seasonal conditions
and operational factors. As mining spreads out from the initial
area of activity, increased haul roads and haul distances as well
as pit size can require additional areas to remain ‘open’ before
rehabilitation is commenced.

Case study Alcoa Marrinup Nursery—unlocking the secrets of life in the jarrah forest
Researchers at
Alcoa’s Marrinup
nursery and
laboratory in WA
are unlocking the
reproductive secrets
of the jarrah forest
to re-establish the
natural eco-system
after mining.

Alcoa’s researchers focus on the plants that are almost
impossible to grow from seed. In the Marrinup tissue
culture laboratory, they are harnessing the natural
cloning mechanisms of these plants to produce
hundreds or even thousands of new plants from
a single seed embryo.
The Marrinup nursery and laboratory produce
around 200,000 plants a year from tissue culture,
cuttings and seed.
In volume terms, these plants represent a small
fraction of the total number of plants established in
Alcoa’s mine rehabilitation program; most of which
grow successfully from seed. But they are vitally
important because they are the missing link that
will enable Alcoa to achieve its goal of re-establishing
all of the species and functions of the jarrah forest.
Since 2000, Alcoa’s rehabilitation program has
achieved an annual average of 93 per cent of
species richness which is measured by comparing
rehabilitated areas with nearby undisturbed land.
From little things, big things grow. Starting with tiny plant
cells, Alcoa plant biologist Robert Woodward and his
laboratory produce thousands of trees every year.

Greenhouse gas emissions
Aluminium smelting

Direct emissions per unit of production are
down 59 per cent on 1990. However, variations
can be expected in this intensity level in future
periods due to operational conditions including
electricity disruptions and potroom maintenance/
refurbishment.
Driving the 2006 improvement has been the further
reduction in PFCs (perfluorocarbons), a potent
greenhouse gas, within the smelter pot lines. PFCs
are emitted from the smelter pots during brief upset
conditions, known as ‘anode effects’ when an imbalance
occurs in the production process, due to the level of
alumina in the pot falling too low and the electrolytic
bath itself begins to undergo electrolysis.
A l u m i n i u m : Change in emissions from smelting
Total emissions

The Australian aluminium smelting sector performance
for greenhouse emissions from the production process
is world class — and energy efficiency is also better
than the world average, although this latter advantage
will be eroded without further investment in
production capacity in future years.
A l u m i n i u m : PFC emissions
Tonnes CO2-e per tonne aluminium
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Emissions per tonne

Indirect emissions also arise from the consumption of
alumina in the metal smelting process. Approximately
two tonnes of alumina is required to produce one
tonne of aluminium. These emissions are included in
our reporting of alumina emissions and not added to
the aluminium results to avoid double counting.
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With a production increase of 56 per cent since
1990, the direct emissions per unit of production
shows an even greater improvement — from
5.05 tonnes of CO2-e per tonne of metal produced
down to 2.04 tonnes of CO2-e per tonne of metal.
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Total indirect emissions from the purchase of electricity
have risen in absolute terms, but at a rate below the
increase in production showing an improvement in
our overall energy efficiency in the smelting/reduction
activity. Production is up by 56 per cent and indirect
electricity emissions up by 37 per cent over 1990 levels;
however, indirect emissions per tonne of metal produced
were down by 12 per cent, reflecting energy efficiency
dividends but clouded by changes in emission factors
for electricity across the various supply locations.
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alumina refineries

A PFC emission reduction of 90 per cent per tonne
of aluminium produced has now been achieved by
the Australian industry since 1990.
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A 20 per cent reduction was achieved in direct
emissions at the industry level bringing total direct
emissions down from 4.94 million tonnes of CO2-e
in 2005 to 3.96 million tonnes in 2006. This also
compares very favourably with the 1990 level of
6.26 million tonnes.
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The 2006 PFC emissions improvement over 2005
(and earlier years) follows the 2005 smelter upgrade
at Hydro Kurri Kurri (conversion of Potline No 1
from side-work to centre-work) and an enhanced
emissions performance at Tomago smelter.
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The greenhouse gas intensity of Australian
aluminium fell sharply in 2006, reflecting both
advances in PFC management and investment in
smelter technology.
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Alumina refining
Total GHG emissions from the seven Australian
alumina refineries were 13.9 million tonnes of
CO2‑e in 2006 (compared with 12.9 million
tonnes in 2004 and 13.6 million tonnes in 2005).
The 2006 result was 21 per cent lower than
in 1990 on a tonne per tonne basis (emission
intensity), although total industry emissions
were 29 per cent higher reflecting the 64 per cent
increase in production over this period.
Aggregated per unit emissions were 0.75 tonnes of
CO2‑e per tonne of alumina in 2006, compared
with 0.95 tonnes in 1990 and 0.76 in 2005.
To put this into perspective—if emission
intensity in 2006 were equal to the emission
intensity in 1990, total emissions would
have been around 17.5 million tonnes CO2‑e
compared to the reported 13.9 million tonnes
CO2‑e. Therefore, the actions taken by all
Australian alumina refineries, including the
addition of new and more efficient capacity,
have effectively resulted in avoiding around
3.6 million tonnes of greenhouse gas emissions.
International comparative figures for alumina
emissions are not available; however, data from
individual company sources indicate Australia to
again be a world-leading performer — and also
benefiting from a higher average grade bauxite.

A l u m i n a : Change in emissions from refining
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G r e e n h o u s e ga s e s

Global PFC emissions have been reduced from 4.42 tonnes
CO2‑e per tonne of aluminium in 1990 to 1.04 in 2005, a
reduction of 76 per cent. The International Aluminium
Institute global voluntary objective for PFCs is to achieve a
global reduction equivalent to 80 per cent below the 1990
baseline—that is, to reduce PFCs down to 0.88 tonnes CO2‑e
per tonne of aluminium by 2010, across all technologies.
The 2006 Australian Smelter PFC results at 0.31 tonnes
CO2‑e per tonne of aluminium reflects both technology
change and management success.

Global perspective
Aluminium
Industries Support
Asia–Pacific
Partnership Goals
to Advance
Clean Industrial
Development.

The Asia–Pacific Partnership on Clean Development
and Climate continues to provide an opportunity for
the aluminium industry to work with the Australian
Government in the Aluminium Task Force to achieve
the goals/objectives set under the partnership and
to support the International Aluminium Institute
global sustainability objectives.

The Council co-sponsored a successful AP6 workshop
in Beijing in March 2007 covering PFC emissions,
bauxite residue management and processing of higher
silica bauxites — with excellent support from industry
participants Alcan, Alcoa, Rio Tinto Aluminium and
engagement of the CSIRO Light Metals Flagship via
Australian Government AP6 funding.

Milestones:

The March 2007 Beijing aluminium workshop
was successful thanks to the engagement of Chalco
(Aluminium Corporation of China), China Nonferrous
Metals Industry Association (CNIA), International
Aluminium Institute, member companies and industry
associations of the AP6 participants, plus government
agencies — a genuine industry-government partnership.

■

January 2006 Ministerial Meeting of Partnership
Member Economies adopted Charter and Work
Agenda — and Aluminium Task Force

■

April 2006 First working meetings of AP6 and
sector taskforces.

■

May 2006 Signing of Aluminium Industry
Memorandum of Understanding (Beijing) and
further AP6 Aluminium sector meetings

■

September 2006 AP6 Policy and Implementation
Committee (PIC) approved the seven projects
endorsed by the Aluminium Task Force:
●

aluminium industry benchmarking

●

management of PFC emissions

●

processing of high silica bauxites

●

management of bauxite residues

●

fluoride emissions management

●

aluminium recycling

●

linkages to technology providers.

March 2007 AP6 Beijing Aluminium Workshop
The Asia–Pacific Partnership (AP6) is a joint
government-industry activity.
In late 2006, the Australian Aluminium Council
and member companies confirmed industry support
for the AP6 initiative and agreed to commit further
resources during 2007 to the ongoing work of the
AP6 Aluminium Task Force.
The Australian Aluminium Council and its members
are represented on the Aluminium Task Force.
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The AP6 PFC Workshop welcomed the leadership
of Chalco and CNIA in addressing PFCs, with the
Workshop endorsing a proposal from CNIA that
two Chinese smelters be used to demonstrate the
opportunities and benefits from reducing anode effects.
The Australian Government, the US EPA and Australian
and US industry associations have committed resources
to ongoing work under this project.
Under the AP6 Sustainable Management of Bauxite
Residue Workshop, a working group with representatives
from Alcoa, Chalco and CSIRO will develop common
underlying themes on improved storage practices and the
identification of large volume, low cost, comprehensive
reuse options.
Other projects are also being progressed, with the
launch expected in May/June 2007 of an internetbased aluminium industry technology register to give
operators direct contact to BAT providers to improve
efficiency and support technology diffusion (under
the Linkages to Technology Providers project).
The AP6 Aluminium Task Force agenda is to drive
the recent China workshop outcomes at industry level,
undertake initial work on other project areas and hold
further workshops in China and India in late 2007.



Case study Alcoa’s innovation set to revolutionise greenhouse emissions
A technology with the potential to deliver
significant global greenhouse benefits and reduce
the alumina industry’s environmental footprint.
The ‘carbon capture’ system, developed by
Alcoa’s global Technology Delivery Group
based in Kwinana, has been officially launched
by WA Minister for the Environment and
Climate Change, the Hon David Templeman,
together with Wayne Osborn, Managing
Director of Alcoa of Australia.
The process works by mixing carbon dioxide
into bauxite residue — locking-up greenhouse
gases and opening the way for sustainable
re-use of bauxite residue.
This residue — sometimes known as red mud —
is a mixture of minerals that are left behind when
alumina is removed from bauxite. Although
thoroughly washed, it retains some alkaline
liquor and requires long-term storage.
But CO2 reduces the residue’s pH to the levels
found naturally in many alkaline soils, where it
can potentially be re-used in road base, building
materials or soil amendments.
The process also delivers a major greenhouse
benefit by locking up CO2 which would other
wise be emitted to the atmosphere. Alcoa’s first
carbon capture plant at Kwinana is locking-up
70,000 tonnes of CO2 a year.
The CO2 is produced by the nearby CSBP
ammonia plant and would otherwise be emitted
to the atmosphere, making this an excellent
example of how industry can form sustainability
partnerships to re-use waste products.
As part of its on going commitment to reduce
its global emissions, Alcoa plans to deploy the
technology across its operations in Australia
and worldwide.
Deployment across Alcoa’s operations in Australia
alone could potentially save 300,000 tonnes of
CO2 each year.
Alcoa has taken a leadership position on climate
change by reducing its global greenhouse

emissions by 25 per cent compared to 1990 levels.
In Australia, Alcoa is addressing greenhouse
emissions through energy efficiency, productivity
improvements and technological innovation.
The sharing of technology such as carbon capture
within the aluminium industry is also vital to its
long term sustainability. Alcoa’s Western Australian
refineries produce half the greenhouse emissions —
per tonne of alumina — of a refinery in China.

Alcoa’s carbon
capture innovation
is set to revolutionise
greenhouse emissions
in the alumina
industry.

SPL — Spent pot lining
All
aluminium
smelters
generate
SPL.

In 2006, Australian smelters generated 40,755 tonnes
of SPL material (2005: 37,960 tonnes). This is
equivalent to 21 kg per tonne of metal production
(however, this number will show significant
fluctuations depending on the timing of potline
refurbishment programs).
When a reduction cell or ‘pot’ has reached the end
of its useful life, normally after about 6–7 years, it is
rebuilt with a new carbon lining (the cathode). At
this time it is necessary to dispose of the old (spent)
lining, consisting of old refractory bricks and carbon
plus a number of compounds including fluoride,
absorbed from the molten cryolite material in the
pot, and a very low level of cyanide, formed over
many years of pot operation. As a result of these
two contaminants, SPL is generally considered to
be a hazardous waste.
Disposal techniques vary around the globe according
to local conditions, environment laws and operating
licenses.

On a world-wide basis, the aluminium industry
has continuing to research methods and processes
to re-use or treat SPL material prior to disposal
or landfill — and a number of solutions are now
available, with continuing work being undertaken
to identify synergies with potential consumers for
the increased utilisation of the various products
available from the SPL by-product streams.
SPL material is often stored by a smelter in above
ground facilities under secure, dry conditions to await
recycling or final disposal — including extracting
and recycling some of its useful components and
using the material as a combustion source for power
generation, or as raw materials in other industrial
processes (e.g. cement, steel).
A number of Australian smelters have implemented
strategies for the recycling and disposal of SPL
material (see our 2004 report).
Australian smelters recycled 23,278 tonnes of SPL
material in 2006 (25,699 tonnes in 2005).

Fluoride emissions
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Australian aluminium smelter fluoride emissions
were reported at 1357 tonnes in 2005–06 under the
National Pollutant Inventory; this is equivalent to
0.71 kg fluoride per tonne of aluminium produced.
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electrolysis process.

Plants with modern control systems to remove and
recycle the fluorides do not generate local concerns.
Optimum fume collection from the electrolytic cells,
coupled with specific workplace-related training of
employees has led to further improvement.
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Depending on the local conditions, fluorides could
have a serious environmental impact on the local
flora and fauna. Fluorides accumulate in vegetation
and can cause damage to coniferous trees. They also
accumulate in the teeth and bones of ruminants eating
fluoride-contaminated forage.
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smelting process:

The IAI global fluoride emissions survey data from
reporting companies show fluoride emissions per
tonne of aluminium produced at 0.88 kg per tonne of
aluminium produced — a 64 per cent reduction over
the period 1990–2004, down from 2.46 kg per tonne
of aluminium produced in 1990.
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part of the aluminium

Fluoride emissions (as gases and particulates) remain
of high environmental concern for the aluminium
smelting sector.
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Case study

Supporting local initiatives: Cape York Turtles
Rio Tinto Aluminium uses formal partnerships
to harness the resources and expertise of involved
parties to achieve mutually beneficial objectives.

opportunities for them to gain valuable local
knowledge about community, environmental
and regional issues.

Most Rio Tinto Aluminium operations have
formalised partnerships in place with government,
academia, not-for-profit organisations or other
corporate businesses.
In 2006 Rio Tinto Aluminium Weipa announced
a three year partnership with the Cape York Turtle
Rescue — Camp Chivaree at Mapoon in far north
Queensland.

The partnership provides five Rio Tinto
Aluminium Weipa employees with the
opportunity to participate in the turtle rescue
camp each year. During the six-day program,
employees witness turtles making nests and
laying eggs; learn from Traditional Owners
about the history of the region; and help
move nets that can trap turtles off the beach.

Many turtles die each year by becoming entangled
in abandoned fishing nets that drift across the
Gulf of Carpentaria. The nets are discarded by
commercial fishers in the waters to Australia’s
north and are driven into the Gulf of Carpentaria
by prevailing winds and currents.

Participants also work with scientists to
measure and tag Flat Back and Olive Ridley
turtles, collecting valuable data that will help
develop effective and culturally acceptable
conservation and management initiatives
for the region.

Under the partnership, Rio Tinto Aluminium
Weipa and the community of Mapoon are working
together to protect the environment; improve
cultural awareness of employees; and provide

The Cape York Turtle Rescue project is
contributing towards greater knowledge
and understanding of society’s social and
environmental impacts.

■

■

■

Protecting
biodiversity in
rural Australia.
Contributing
towards sustaining
financially viable
research ventures.
Providing
opportunities for
local businesses to
protect their local
environment.

Energy
Australian aluminium industry — a major energy consumer

a key indicator
in their regular
performance
monitoring.

Australia has one of the lowest energy intensity
aluminium industries in the world; however,
state-of-the-art operations recently built overseas
are likely to have a lower energy intensity.
Alumina production also requires significant
energy consumption (over 23 per cent of costs),
but unlike aluminium this is mainly gas and
petroleum products/coal.
Energy consumption is large, but energy intensity
is falling. Alumina refining has reduced the energy
intensity per unit of output by 10 per cent since
1990. The industry continues to seek cost-effective
improvements; alumina refineries will continue to
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The Australian aluminium smelting industry
consumed 29,000 GWh of electricity in 2006
(28,600 GWh in 2005 and 28,400 in 2004) — its
share of electricity consumption was 14 per cent in
2006 and declining as residential demand increases.
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A l u m i n i u m : Production (Mt)

02

energy intensity

Energy is critical input for aluminium with around
22 per cent of operating costs (30 per cent when pet
coke and carbon are included; 36 per cent with energy
in alumina). The industry is dominated by continuous
base load electricity demand.

20

With high

establish co-generation facilities when electricity
market conditions allow/justify these investments;
gas-fired co-generation plant at an alumina refinery
can achieve an energy efficiency of above 80 per cent.
All alumina refineries and aluminium smelters are
covered by the energy efficiency opportunity assessments
program established by the Australian Government.

Case study Improving energy management at Rio Tinto Aluminium
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During 2006, Rio Tinto Aluminium Weipa,
Rio Tinto Aluminium Bell Bay and New Zealand
Aluminium Smelters Limited (NZAS) completed
energy efficiency assessments to reduce operational
costs and to assist in setting robust energy and
greenhouse gas emission targets in line with Rio
Tinto’s overall reduction objectives.

Operational and technical specialists worked
together to identify how the operation could achieve
greater value from their environmental management
efforts. From the assessment, operations receive a
detailed report that prioritises projects, together
with estimated reductions in energy use, costs and
greenhouse gas emissions.

Specialists from the Rio Tinto Operational and
Technical Excellence business unit visited the
operations throughout the year, conducting an
assessment based on five key steps: baseline
preparation, the diagnostic, an audit of outcomes
from the diagnostic, an opportunity assessment,
and reporting.

Since 2000, a number of other Rio Tinto operations
have undertaken energy management reviews. In
total, potential savings of up to 15 per cent in total
operational energy consumption for relatively low
capital outlays have been identified in these reviews.
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Recycling
The ability to Aluminium can be recycled over and over again
recycle aluminium without loss of properties. Aluminium recycling
benefits present and future generations by conserving
metal is one of natural resources and energy. Recycling saves up to
its key attributes, 95 per cent of the energy required for primary
with far-reaching aluminium production, thereby avoiding corres
ponding emissions, including greenhouse gases.
economic,
ecological and Global aluminium recycling rates are high:
around 90 per cent for transport and construction
social benefits.
applications and about 60 per cent for beverage
cans.

The global energy saving is around 215,000 GWh,
equivalent to Australia’s total annual electricity
consumption.
In Australia, around 260,000 tonnes of scrap in 2006
is estimated to have been received back from used
products including UBCs and production scrap from
fabrication and manufacturing activities.
Australians recycled around 34,000 tonnes of UBCs —
2.5 billion cans, estimated to be around 70 per cent of
the available UBCs. (Source: Australian Can Group)
ABS reported aluminium scrap exports at 169,000 in
2006 valued at $374 million, with China the dominant
export destination.

At the global level, one-third of all aluminium
metal entering the market is from recycled material.
Recycled material accounted for around 15 million
tonnes (IAI estimates). This comprises 7.9 million
tonnes returned from customers after fabrication
processes and 7.4 million tonnes of product
returned from end-of-use (for example, aluminium
content of used motor vehicles and used beverage
cans (UBCs)).

Around 94,000 tonnes of Australian scrap was
reprocessed in Australia with metal recovery estimated
to be an average 83 per cent.
In addition, 35,900 tonnes of dross reported by
aluminium smelters was also provided for reprocessing;
metal recovery is typically around 50 per cent.

Global aluminium flow—2005 (millions of metric tonnes)
Bauxite5
168.2

Alumina6 61.3

Total products
stored in use
since 1888:
560.7
Primary
aluminium
31.6

Fabricated and
manufactured
products 62.5

Ingots 63.8

Finished
products
37.8
Net addition 2005: 22.2

Remelted
aluminium 32.3
o.a. recycled
aluminium 15.3
Bauxite
residues
70.8 and
water 36.1

Other
application3
1.0

Traded
new1
1.3
Metal losses 1.4

Fabricator
scrap2
17.0

New
scrap7
7.9

Old
scrap
7.4
Not recycled in 20058 3.5

Under investigation4 3.3

1  Aluminium in skimmings. 2  Scrap (internal) generated by foundries, rolling mills and extruders—and not included in recycling statistics. 3  Such as powder, paste and
deoxidation aluminium. 4  Area of current research to identify final aluminium destination (reuse, recycling or landfill). 5 Calculated based on IAI LCI report—update 2005.
Includes, depending on the ore, between 30% and 50% alumina. 6  Calculated. Includes on a global average 52% aluminium. 7  Scrap generated during the production
of finished products from semis. 8 Landfilled, dissipated into other recycling streams, incinerated, incinerated with energy recovery.

Source: International Aluminium Institute (IAI).

Case study
Social Sustainability at Alcan Gove, Northern Territory
Alcan believes that social sustainability is the part of
our corporate responsibility. No longer is it enough
for corporations to focus on one or two areas of
support or interest. This is especially the case in
areas that involve working closely with indigenous
communities.
The Alcan Gove bauxite mine and alumina refinery
are on Aboriginal land in a remote, culturally and
environmentally sensitive location in north-east
Arnhem Land. Alcan has been involved since 2001,
when it acquired 100 per cent ownership of the
operation. Since then, there has been a growing
positive relationship between the traditional owners
and Alcan—built over time and, as with all good
relationships, on mutual trust and interdependence.
A primary responsibility is to ensure that the
commercial needs of a modern corporation does not
endanger — or be seen to endanger — the traditional
way of life of an ancient culture, which values its own
traditions and has a highly complex clan system.
This is particularly the case when members of those
communities are seeking ways to have access to a
more secure future through the business activities
of the corporation.
In 2001, Alcan established its YNOTS training
program in Gove, a specifically designed education
program, to prepare the local Yolngu people to
take their place in Alcan’s mainstream workforce.
YNOTS received the Prime Minister’s Award for
Excellence in Community Business Partnerships,
the Northern Territory Government’s Special
Recognition Award and Alcan’s highest international
corporate recognition, the Nathanael V. Davis Award.
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Alcan is constantly examining the progress of
YNOTS and, working in close consultation with
Yolngu representatives, has now developed a new
program, based on the successes of the earlier
program but with significant changes.
This new program, ALERT, has been developed
to provide training as a means to mainstream

employment for Yolngu people of North East
Arnhem Land. An integrated and comprehensive
program, it will give participants experience and
skills to be fully engaged in the economic cycle.
Scheduled to begin in July 2007, ALERT has been
the subject of extensive collaboration between
Yolngu people, their organisations, Alcan, Charles
Darwin University and the Commonwealth and
Northern Territory Governments.
ALERT seeks to address much more than skills and
competencies. It attempts to address the frustration
felt by many individuals and communities, which
are often the result of people feeling unable to fully
participate in society, both economically and socially.
ALERT is a leadership program. It aims to conserve
traditional culture, including language, by giving
people the means to transfer indigenous language
into its written form for its long-term preservation.
Graduates will become role models both for the
next round of recruits and for the next generation.
The key learning areas are focused around work
but to ensure readiness for full participation in the
mainstream workplace, the training will address
skills, behaviours and experience that reflect all areas
of life. This will ensure once trainees move from
ALERT, they are comfortable and feel fully able to
participate in all areas of their work life (including
its social aspect) while continuing their participation
and obligations to family and traditional culture.
Training will be given in areas where real and
long-term permanent local jobs exist. ALERT has
a wide base for entry, encouraging semi-skilled
and those as yet without work skills. It welcomes
currently unemployed young people and school
leavers. Recognising that a supportive workforce
is essential, another important aspect of ALERT is
that the existing mainstream work force will receive
preparation so they support and ‘buddy’ the new
Yolngu recruits on the job.
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One of the other ways in which large corporations
can show leadership is by engaging compatible
smaller businesses, thereby assisting both to achieve
their goals. The goal of the Gove-based company,
Deltareef Pty Ltd, offering building services
to the Nhulunbuy region, is to have a quality
indigenous building team which can offer viable
and sustainable employment for Yolngu people.
Deltareef has ongoing work with Alcan, including
the current Housing Improvement Program, with
the relationship incorporating flexibility provisions
enabling work to be carried out which takes into
account the particular needs of Yolngu people.
Another Alcan business initiative is a partnership
with Bunuwal Investments Pty Ltd, whose
commercial housing venture is taking place on
the first indigenous-owned residential subdivision
on Traditional Aboriginal land in the Northern
Territory. Others in the partnership are the
Aboriginal Investment Group and the Northern

Territory government, with support from the
Aboriginal Benefits Account, Northern Land
Council and the National Australia Bank. The
project concept is that Yolngu people invest part
of the royalties received from Alcan for sustainable
projects. This first project, Malpi Village, is a
$10.2 million, 32-accommodation unit complex.
The Northern Territory government has agreed to
lease 13 of the units over the next 15 years and the
Australian Government and Department of Defence
have entered into similar agreements.
Partnerships, relationship building and mutual
goodwill are key elements in developing new ways of
working that combines corporate success with social
sustainability. Time is an essential ingredient, as is a
genuine desire to understand as fully as possible the
needs and goals of the Yolngu people, their life and
business aspirations and the ways in which these can
be achieved.

Synopsis
Australian
alumina and
aluminium
industry
production and
greenhouse
data.
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Alumina

2006

Variation on 1990

Australian alumina production

18.4 Mt

Share of world production

28%

Alumina exports — tonnage (1990 = 8.7 Mt)

14.7 Mt

Alumina exports — value (1990 = $2,940 million)

$5,993 million

+ 101%

Total alumina GHG emissions

13.9 Mt CO2-e

+ 29%

Per unit GHG emissions (1990 = 0.95) (tonne of production)

0.75 tonnes CO2-e

– 21%

Aluminium

2006

Australian aluminium production

1.94 Mt

Share of world aluminium production

5.8%

Aluminium exports — tonnage (1990 = 0.936 Mt)

1.62 Mt

Aluminium exports — value (1990 = $1,990 million)

$5,458 million

+ 173%

Total aluminium GHG emissions (1990 = 26.3 Mt)

31.4 Mt CO2-e

+ 20%

Total Direct GHG emissions (1990 = 6.25 Mt) (within smelters)

4.0 Mt CO2-e

– 37%

Per unit Direct GHG emissions (1990 = 5.0 t) (per tonne of production)

2.1 tonnes CO2-e

– 59%

PFC emissions (1990 = 3.96 Mt) (included in smelter direct emissions above)

0.6 Mt CO2-e

– 85%

Per unit PFC emissions (1990 = 3.2 t) (per tonne of production)

0.31 tonnes CO2-e

– 90%

Total Indirect GHG emissions (1990 = 20.0 Mt) (from electricity consumption)

27.4 Mt CO2-e

+ 37%

Per unit Indirect GHG emissions (1990 = 16.1 t) (per tonne of production)

14.2 tonnes CO2-e

– 12%

+ 64%

+ 68%

Variation on 1990
+ 56%

+ 73%
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The Australian Industry
Darwin

Gove
Weipa

Bauxite mines
Alumina refineries
Aluminium smelters
Extrusion operation
Rolling mill

NT
QLD
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WA
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The Australian alumina and aluminium industries:
n

a major investor in Australia over 50 years

n

an important part of Australia’s industrial base

n

one of Australia’s major exports, with annual export
earnings over A$11.4 billion

n

a capital replacement value over A$30 billion

n

employs around 18,000 people — mostly regional.

Portland

Geelong
Bell Bay

TAS

Future for the Australian industry
The significant capital investment in the development of
the aluminium sector over the years continues to ensure
that the industry contributes to economic growth, regional
development and meeting the demand of the domestic
and global bauxite, alumina and aluminium markets.
Growth delivers the opportunity to introduce state-ofthe-art technology.
Long life assets such as base load power stations and
aluminium smelters limit the short term opportunities
to introduce new more efficient technology.
With the global industry structure and global market
focus, international competitiveness is paramount.

Australia must compete with other locations for
new capacity/investments.
Existing Australian capacity must also perform to
guarantee plant renewal funds.
Alumina (and bauxite) production is likely to grow
at rate equal to, or higher than, the rate of global
growth in primary aluminium metal.
Aluminium growth requires long-term competitive
energy: without it, existing operations are starved of
capital for upgrading and prematurely phased-out;
and, greenfields developments do not occur.

Industry images in this publication courtesy of Alcan Gove, Alcoa of Australia, Rio Tinto Aluminium and Worsley Alumina.
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