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Disclaimer and Limitation
This report has been prepared for the exclusive use of the Client, in accordance with the agreement
between the Client and Strategen ('Agreement').
Strategen accepts no liability or responsibility whatsoever in respect of any use of or reliance upon this
report by any person who is not a party to the Agreement.
In particular, it should be noted that this report is a qualitative assessment only, based on the scope of
services defined by the Client, budgetary and time constraints imposed by the Client, the information
supplied by the Client (and its agents), and the method consistent with the preceding.
Strategen has not attempted to veri' the accuracy or completeness of the information supplied by the
Client.
Copyright and any other Intellectual Property arising from the report and the provision of the services
in accordance with the Agreement belongs exclusively to Strategen unless otherwise agreed and may
not be reproduced or disclosed to any person other than the Client without the express written
authority of Strategen.

AN INVITATION TO COMMENT ON THE WORSLEY ALUMINA PlY LTD EXPANSION TO 4.4 Mtpa
ENVIRONMENTAL REVIEW AND MANAGEMENT PROGRAMME
The En irotuitental Protection Authority (EPA) invites people to make a submission on this proposal.
Worsley Alumina Pty Ltd proposes to expand the Worslcy Bauxite Aluniina Project. In accordance with the requirements of
the E,n'n'mmiental Prote 'tHat let 1980 an Environmental Re ie and Management Programme ( ERM P) has been prepared
which describes this proposal and its likely eI'fucts on the environment. The ERMP is available for public review (or 10
weeks from 23 May 2005. to closing on I August 2005.
Comments from (iovernment agencies and from the public will assist the EPA to prepare an assessment report in which it
will make recommendations to Government. I ['you are able to. the EPA would welcome electronic submissions in particular,
emailed to the project assessment officer or via the EPA's website (see addresses below).
Where to get copies of this document
Printed copies of Volume I and 2 and the Executive Summary of this document niay be obtained at a cost of SI 0 from Jackie
Chivers at Worslcy Alumina Ply Ltd P0 Box 344 Collie 6225. Phone (08) 9726 6811 Fax (08) 9726 6801. These printed
copies will include a CL) of the entire ERMP including Volume 3 which contains the Appendices. CDs are also available at
no cost from the same address.
The Executive Summary and the ERMP may be downloaded from Worslev's website at www.wapl.com.au. lfyou do not
have access to the internet, a printed copy of the Executive Summary is available at no cost, from the above address. Orders
may be made from Worshey's website for ('Os or printed copies of the ERMP.
\Vhv write a submission?
,\ submission is a way to provide information, epres your opinion and put f'orward your suggested cotirse of action
including any alternative approaches. It is useful if you indicate any suggestions you have to improve the proposal.
All submissions received by the EPA will be acknowledged. Submissions will be treated as public docunients unless
received in confidence subject to the requirements ot'the F,'eecIwn of in/or,natiwi Ac! 1992 and may be quoted in full or in
part in the EPA's report.
Why not join a group?
ll'you prefor not to write your own comments, it may be worthwhile joining with a group or other groups interested in
making a submission on similar issues. Joint submissions may help to reduce the work f'or an individual or group, as well as
increasing the pool of ideas and in fornation. II' you form a small group (ILl) to ten people) please indicate the names of all
participants. If your group is larger. please indicate how many people your submission represents.
Developing a submission
You may agree or disagree with, or comment on. the general issues discussed in the ERMP or with the specific proposal. It
helps ifvou give reasons for your conclusions, supported by relevant data. You may make an important contribution by
suggesting ways to make the proposal more environmentally acceptable.
When making comments on specific elements or the ERMP:
clearly state your point of view
indicate the source of your information or argument if this is•'cipl)licihIe
suggest recommendations. sat'eguards or alternatives.
I'oints to keep in mind
By keeping the I'ollowirtg points in mind, you will make it easier for your submissions to be analysed:
Attempt to list points so that the issues raised are clear. A summary of the submission is helpful.
Refor each pomt to the appropriate section, chapter or recommendation in the ERMP.
If you discuss diflirent sections of the ERMP, keel) them distinct and separate. so there is no confusion as to which
section you are considering.
Attach any factual information you wish to provide and give details Of the source. Make sure your information is
accurate.

Remember to include:
your name
your address
the date
whether or not you want your submission to be confidential.
The closing date for submission is I August 2005.
The EPA prefers submissions to be sent in electronically. You can either e-mail the submission to the project officer at the
following address:
Peter Walkington: peter.walkington@environment.wa.gov.au
OR
If you do not have access to e-mail you can post your submission to:
The Chairman
Environmental Protection Authority
P0 Box K822
PERTH WA 6842
Attention: Peter Walkington
RE: WORSLEY ALUMINA PTY LTD BAUXITE—ALUMINA PROJECT EXPANSION
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EXECUTIVE SUMMARY
WORSLEY BAUXITE-ALUMINA PROJECT
Worsley Alumina Ply Ltd (Worsley) currently operates the Worsley Bauxite—Alumina Project and is
the proponent for the expansion proposal. The project commenced in 1984 and involves mining
bauxite ore from deposits on the Darling Plateau with subsequent processing and retining of the
crushed ore to produce alumina at its refinery near Collie. The alumina product is exported through
the Bunbury Port. Existing production capacity for the approved Project is 3.7 million tonnes per
annum (MIpa) otaliimina.
The regional location of the Worsley Bauxite Alumina Project is shown in Figure I
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Figure 1

Regional location of the Worsley Bauxite—Alumina Project
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PROJECT ECONOMIC BENEFITS
The Western Australian alumina industry currently contributes around S3.2 billion to the State's
economy. Following the expansion the Worslcy Project will contribute around S 1.2 billion in export
revenue. Worsley is a significant part of the social and economic landscape of the South West as the
company directly employs almost 1.200 personnel and engages a further 250 contractors.
The project expansion is regionally significant and involves an investment in the order of 5900m. it
will generate an estimated 2700 construction jobs with a peak construction workforce of around 1000,
and require about 50 additional full time employees.
ENVIRONMENTAL REVIEW AND MANAGEMENT PROGRAMME
\Vorsley has prepared an Environmental Review and Management Programme (ERMP) for the project
expansion consistent with the Scoping Document approved by the Environmental Protection Authority
(EPA). The ERMP together with community and agency submissions will be considered by the EPA,
which will then provide its assessment report to the Minister (or the Environment. The Minister will
decide whether or not the proposal will he implemented and, if SO, under what conditions.
The proposal has also been determined to be a controlled action under the Environmental I'roteetion
and Biocliversily, Conservation Act 1999 (EPBC Act) for listed threatened species and communities
and for listed migratory species. In preparing this ERMP. care was taken to specifically address the
potential impacts on these species listed under the EPBC Act.
The environmental i unpact assessment and approval processes under State and Commonwealth
environmental legislation are shown in Figure 2 below.
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Approvals process under State and Commonwealth procedures
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STRUCTURE OF ERMP
The ERMP is presented in tllree volumes along with a separate Executive Summary. Volume I
contains the Environmental Review, Volume 2 the Environmental Management Programme
(containing environmental management plans) and Volume 3 the Appendices (Figure 3).
Volume 3
Appendices

Chapter 5
Refinery
Chapter 4
Bauxite Transport
Chapter 3
Bauxite t.lino Expansion
Refinery
Description of environmental ffors
• Impact assessment
tl5rrra(Jernent nivasures

Chapter 2
Project Wide Factors
Chapter 1

Volume 2:

Bauxite Transport
Description of environmental factars
Impact assessment
Management measures
-

Environmental
Management
Programme

•

Chapter 5
Mining Operations
Description of environmental factors
Impact assessment
Management measures

Chapter 4
Chapter 3

Approach to Environmental Impact
Addressing environmental toctors
Revievr of environmental faOcrs
Proincl wide CrnvirOvmerltaI factors
Introduction
General background
Overview of the req en
• Impact assessnieni prc.cess
PrOposal descnipien

Figure 3

Chapter 2
Chapter 1:
Environmental Management Plans

Volume 1:
Environmental
Review

Structure and contents of the ERMP

THE EXPANSION PROPOSAL
\\/oi•sley is proposing to expand alumina production by approximately 20%. from 3.7 to 4.4 Mtpa.
The increase in production will require:
.

an extension of mining operations into new areas and an increase in the rate ofnlining
additional bauxite transport corridors Irom the new areas to the existing overland conveyor
increased transport of raw bauxite material oil the existing overland conveyor
refinerymodifcations and upgrades.

A summary of changes to key characteristics fr the Worsley expansion is given in Table I below.
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Changes to key characteristics for the Worstey expansion

Characteristic
Dauxule—Miumina rrujeut
Alumina production
Greenhouse gas
emissions (indicative)
Bauxite mining
Mining areas

Units

Mtpa
Mtpa

Mining rate
Water supply sources

Mtpa (dry)

Water usage (average)
Crushing plant

ML1a

Bauxite transport
Existing overland bauxite
conveyor
Capacity
New transport

Current production

Proposed Worsey

325
2.6

3.7
3.15

4.4
3.7

Primary Bauxite Area

Primary Bauxite Area

11.5 (approx.)
Saprolite and fractured
bedrock aquifers in the vicinity
of mining areas
330
Primary and secondary
crushers

13 2 (average)
As for current production

Extension to new mining
envelopes
16.5 (approx.)
No change

2,750 nominal
Not applicable

As for current production
As for current production

Additional 170
Relocation or additional
primary and secondary

As for current production
Not applicable

Up to 3,200
Likely to be by conventional
conveyor and/or
combination of truck
transport

As for current production
As for current production

1.920,000approx.
1 additional mill, 1 additional
desilication tank and 8 new
slurry heaters

As for current production

Precipitation

1.420.000 approx.
Rod/ball mills, desilication
vessels, digestion vessels,
slurry heaters, VOC emission
control system
Washers and residue
separation facilities
3 precipitation trains

Calcination

5 gas fired calciners

As for current production

Liquor purification

Liquor burning and emission
control system
Coal fired cogeneration station
of 110 MW nominal capacity

As for current production

extension 01 residue
aslp ts___________
1 additional precipitation
train. 1 additional seed
thickener
1 additional gas fired
calciner with baghouse
No change

Worstey Refinery
Bauxite stockpiles
Milling and digestion plant

Uh

Current approved
pt

Mt

Separation

Power and steam raising
facilities

Raw water usage
Emissions to Air
(indicative)
SO2
NOx
Particulates 2
CO
Total V0052

I

As for current production

As for current production

CL/a

Gas fired turbine cogeneration
station of 120 MW nominal
capacity
Standby gas fired package
boilers for steam production
during shut down of other
facilities
Up to 2.1

2.1

tpa
tpa
tpa
tpa
tpa

9.955
4.228
476
715
221

16,370
6.650
512
na
na

I

Addition of a coal fired boiler
with baghouse and turbine

to 2.8

12.221
6.892
522
942
266

Note: The additional coal fired boiler is part of this proposal and is presented as a worst case in order to provide flexibility for an
additional coal or gas fired cogeneration facility. However, the additional gas cogeneration proposal is not part of this proposal but is
being assessed as a separate proposal by the EPA. If the gas cogeneration proposal is implemented it may result in the additional coal
boiler being unnecessary. as well as a reduction in the use of the existing coal fired cogeneration facility.
2
Excluding fugitive sources
Abbreviations: Mtpa: million tonnes per annum, GL/a: gigalitres per annum, ha: hectares, MW: megawatts, tpa: tonnes per annum
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The following aspects of the original proposal have been removed since the Scoping Document was
prepared:
Expansion of the bauxite residue disposal areas at the refinery
Potential increase in the capacity of the of the freshwater lake at the refinery
Potential increase in fresh water usage at the refinery from 2.1 GLIa to 3.1 GL/a

STAKEHOLDER CONSULTATION
Worsley believes it needs to obtain, in effect, the consent of the community to grow its business in the
south west of Western Australia and to move towards sustainability. Worsley has taken an inclusive
and transparent approach in its consultation with stakeholders and has endeavoured to obtain their
trust.
Worsley has developed and is implementing an ongoing stakeholder consultation program with the
following broad objectives:
to inform key stakeholders and the workforce of the proposed expansion and more generally of
Worsley operations
to provide opportunities for stakeholcier involvement in the development and implementation of
environmental management of the Worsley expansion and existing operations.
Key stakeholders with an interest in the expansion and Worsley operations generally were identified
and were consulted during the preparation of the ERMP. A response has been made to issues raised
by stakeholders during consultations.
FORMATION OF COMMUNITY LIAISON COMMITTEES

Tripartite Community Liaison Committees have been established at the refinery and more recently at
the Boddington Bauxite Mine. The liaison committees are independently chaired and comprise
members of the community, local interest groups, local authorities, relevant government agencies and
Worsley. The committees are a prituy ftcus for input to the ERMP and project activities including
the development of environmental management measures.

APPROACH TO ENVIRONMENTAL IMPACT ASSESSMENT
Worsley prepared a Scoping Document in consultation with government agency representatives,
members of the Worsley Environmental Management Liaison Group as well as Community Liaison
Committees at Worsley and Boddington, non-government organisations and local Shires. The
Scoping Document was subject to a two week public review period and was subsequently approved by
the EPA as a basis for the preparation of the ERMP.
The scoping process involved a preliminary identification of environmental aspects and an
environmental risk assessment to identi1' key environmental factors. Once key factors were identified
investigations to gain knowledge of these factors and predict impacts were developed.

Executk'e Summary Fat - MCy 2005
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PROJ ECT WIDE ENVIRONMENTAL CONSIDERATIONS
ENVIRONMENTAL MANAGEMENT OF THE BAUXITE—ALUMINA PROJ ECT

Worslcy operates in accordance with its certified AS/NZ ISO 14001:1996 Environmental
Management System. The purpose of the system is to ensure that company policy requirements
relating to the environment are fulfilled and progress is made towards corporate environmental
objectives.
The Environmental Management System includes a framework for identit'ing environmental risks,
applying appropriate controls and monitoring implementation and effectiveness. The system also
includes continuous improvement programs for progressing towards key environmental objectives and
targets.
Subordinate to the Environmental Management System is an extensive array of standards, protocols
and procedures for all aspects of the Worsley operation, including workforce training, document
control, emergency preparedness, performance monitoring, review and reporting and roles and
responsibilities of staff and contractors.
ENVIRONMENTAL MANAGEMENT LIAISON GROUP

An Environmental Management Liaison Group has been established pursuant to the Agreement Act
and Ministerial Statement No. 423 to review both Worsley's mining plans and its environmental
performance. This group consists of representatives from Department of Environment, Water and
Rivers Commission, Conservation and Land Management, Department of Industry and Resources and
Department of Agriculture.
The Environmental Management Liaison Group will be integral to review of mining plans for the
proposed new mining areas, and extension of the bauxite transport corridor into these new areas.
RELEVANT ENVIRONMENTAL FACTORS

The scoping process involved a preliminary identification of environmental aspects and an
environmental risk assessment to identif' affected key environmental factors. The Scoping Document
described those factors to be addressed in this ERMP. The relevant environmental factors addressed
in the ERMP do differ slightly from those presented in the Scoping Document owing either to
amalgamation of factors, or to further investigations indicating that those factors were not relevant
(Tab le.2).
For instance, landform and soils, which is potentially relevant to mining operations, has been
addressed under vegetation and flora, and management of landform impacts is addressed as part of the
rehabilitation process. Similarly, water quality aspects of bauxite residue disposal have been
addressed under water resources as the method and footprint of residue disposal will not change.
Therefore this factor did not warrant separate detailed assessment.
Where environmental factors have been considered to apply to the project in general, these have been
assessed as project wide environmental factors. These factors are greenhouse gas emissions, risk,
closure and waste (other than bauxite residue).

Executive Srrrncr Fr -- May 2005
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Relevant environmental factors for the expansion proposal
Scoping document -

Biophysical

Flora and vegetation
Fauna

Pollution
management

Flora and vegetation
-Fauna

Mining operations and bauxite
transport corridors

Landforms and soils

Addressed as part of rehabilitation
process under flora and vegetation

Mining operations and bauxite
transport corridors

Salinity

Addressed under water resources

Mining operations

Water (ground, surface and
watercourses)

Water resources

Mining operations and refinery

Watercourses

Air emissions

Air quality

Dust emissions

Dust
Noise and vibration

Mining operations and refinery

Noise

Bauxite transport corridor and
Refinery

Water quality

Addressed under water resources

Mining operations and bauxite
transport corridor

Waste (other than bauxite
residue)

Waste (other than bauxite residue)

Bauxite—alumina project

Bauxite residue

Addressed under water resources

Refinery

Greenhouse gas emissions

Greenhouse gas emissions

Bauxite—alumina project

Recreation

Recreation
--

Mining operations and bauxite
transport corridor

Visual amenity

=

Project component

Mining operations and bauxite
transport corridors

Heritage and culture

Other

Relevant factor

-

Noise and vibration

Social
surrounds

-

ERMP

Relevant factor

Bauxite transport corridors
Refinery

J European heritage and recreation

Mining operations

Mining operations

Aboriginal heritage

Mining operations and bauxite
transport corridor

Visual amenity

Mining operations and bauxite
transport corridor

Traffic (road and rail)

Traffic (road and rail)

Refinery

Risk

Risk

Bauxite—alumina project

Closure

Closure

Bauxite—alumina project

GREENHOUSE GASES

The greenhouse gas emissions inventory for the expansion project was prepared in accordance with
Greenhouse Challenge requirements. About 2.61 Mtpa of greenhouse gases are produced at current
project production with most (55%) greenhouse gas emissions coming from the coal fired
cogeneration facility (Table 3). At 4.4 Mtpa alumina production, project greenhouse gases are
estimated to he 3.72 Mtpa CO-e which is an increase of I. 1 Mtpa for the worst case scenario of using
coal to meet additional requirements lr steam and electricity. The coal fired cogeneration facility
would represent the single largest project source at 2.36 Mtpa (62%).
Table 3

Estimated current and anticipated greenhouse gas emissions

Emission source

-

Estimated current emission (tpa)

Estimated expansion emission (tpa)

Coal fired cogeneration

1.456000

2,358040

Gas fired cogeneration

353,000

367,680

Gas fired Package boilers

36,000

10,250

Liquor burner facility (gas fired)
Calciners (gas fired)

ExeciYve S.mmaiy a: - May 2005
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Emission source

Estimated current emission (tpa)

Estimated expansion emission (tpa)

Imported Power

59.000

Not applicable

All mobile sources refinery (diesel)

15.000

20,450

All minesite mobile (diesel)

29.000

39.000

2,614,000

3,722,060

Total Emissions

The alternative option of meeting steam and electricity requirements from a gas turbine cogeneration
facility is the subject of a separate environmental referral. Should this option prove feasible,
emissions following the expansion are estimated to be about 3.03 Mtpa CO,-e (about 700,000 tpa less)
and would remain below estimates for the approved project. This flicility would also export electricity
to users of the Western Power grid.
Greenhouse gas reduction initiatives

Worsley will prepare and implement a greenhouse gas and energy conservation plan and has already
initiated a greenhouse emissions reductions program that has resulted in avoidance of 430,000 tpa of
CO2-e and reduction of emissions. Other energy efficiency improvements that have reduced emissions
by more than 40.000 tpa in recent years
Since the baseline greenhouse inventory was prepared in 1990, significant improvement in greenhouse
intensity has been achieved. The greenhouse gas intensity has been reduced by 1 2% since 1990,
in
part due to the introduction of the gas fired cogeneration facility (Figure 4).
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Figure 4

Change in project greenhouse intensity since 1990

Worsley participates in a number of Australia wide collaborative greenhouse reduction measures
including:
Australia's Greenhouse Challenge Program
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contribution to the Energy Efficiency Best Practice Program through the Australian Aluminium
Council
the Renewable Energi' ('Electricity) Act 2000 (Commonwealth) by the purchase of renewable
energy certificates (to the value of 2% of the project energy requirement by 2008).
In line with BFIP l3illiton corporate requirements Worsley has prepared a Greenhouse Gas and Energy
Conservation Plan and is required to improve greenhouse intensity by 5% in the period 2002-2007.
Project greenhouse emissions will continue to be minimised by ensuring that Worsley's remains
amongst the more energy efficient alumina refineries in the world through adoption of best practice
technologies, operation of thermally efficient cogeneration facilities to meet project energy demand
and continuous improvement in project energy efficiency.
CLOSU RE

While the Worsley Bauxite Alumina Project has a project life of 30-35 years, planning for closure has
already begun to ensure that closure obligations are met and adequate financial provision is made for
closure in accordance with accounting standards.
Worsley has established broad objectives for closure planning to:
meet all legal requirements
protect public health, safety and indigenous values
ensure residual environmental and social impacts are acceptable
ensure long term site maintenance and management is eliminated as far as practicable
ensure end land uses have the agreement of government and other key stakeholders
minimise long tenn liabilities.
Worsley's closure planning is working towards establishing acceptable end land uses in the mining,
refinety and other infrastructure areas and eventually relinquishing all land to public or private
ownership as appropriate.
Worsley has developed a conceptual closure plan that provides a basis for identifying project aspects
to be considered for closure. The plan also provides a basis for estimation of closure cost to allow
financial provision to be made. The closure planning process complies with BlIP Billiton corporate
requirements and will be updated on a three yearly basis to ensure new and changing statutory
obligations are taken into account and closure provision remains contemporaly.
Management of potentially contaminated sites will also be addressed in the closure planning process.
PROJECT RISK

Worsley conducted a preliminaty environmental risk assessment for all activities associated with the
proposed expansion, at an early stage in the development of the proposal. The risk assessment was
conducted consistent with AS/NZS 4360:1999 and BHP Billiton's corporate risk assessment
procedures.
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Worsley then applied its existing environmental management strategies and practices to assess the
likelihood and consequence(s) of each potential impact, and to identify areas where improvements
could be made.
WASTE MANAGEMENT (OTHER THAN BAUXITE RESIDUE)

Refinery operations generate significant quantities of waste material from numerous processes,
facilities and servicing operations at the refinery. Several classes olboth solid and liquid waste are
generated, many of which have the potential for recycling. Other wastes require secure disposal at
approved facilities both on and off-site.
Mining operations generate industrial and general wastes, mainly from machinery and equipment
servicing and from the mine administration offices. The minesite does not operate a licensed landfill
facility and Class 2 and 3 wastes are disposed of at the facility operated by the Shire of Boddington.
With the proposed expansion and ongoing measures to improve waste mininiisation, there is expected
to be little increase in the volume of waste (other than bauxite residue) generated as a result of
operations. Such wastes generated during construction and operation of the expansion project will
continue to be managed in accordance with Worsley's existing waste minimisation program and waste
reduction principles.
MINING OPERATIONS
NEW MINING AREAS

The expansion proposal involves extension of mining operations into five new mining envelopes
predominantly located in the low rainfall zone of the Eastern Jarrah Forest (Figure 5):
two northern mining envelopes (Brookton and Central) are located mainly in State Forest
three southern mining envelopes (Morgans, East Quindanning and Hotham North Extension) are
mainly on private agricultural land.
The proposed new mining envelopes area lies across five catchments:
Peel Estuary - Murray River
Peel Estuary - Serpentine River
Swan Avon - Canning River
Swan Avon - Lower Swan
Swan Avon Main Avon Catchments.
The Peel Estuary - Murray River catchment includes the catchments that drain to the Hotham River,
South Dandalup River and Williams River. The South Dandalup River flows to the South Dandalup
Dam.
The Serpentine River catchment includes the Serpentine Dam. The Swan Avon - Canning River,
Swan Avon - Lower Swan, and Swan Avon Main Avon catchnients all form subdivisions of, the
Avon River catchment. The Swan Avon - Canning River catchment includes catchments that drain to
the Canning River Dam, and the Swan Avon Lower Swan catchment includes areas that drain to the
1-lelena Reservoir.
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The South Dandalup Dam, Serpentine Dam, Canning Dam and Helena Reservoir are all components
of the States Integrated Water Supply System. Their catchments are declared public drinking water
supply areas and as such require water resource protection (Golder Associates 2004a).
Brookton and Albany highways traverse the region close to the Brookton. Central and Hothani North
Extension mining envelopes. The Pinjarra—Williams and Harvey—Quindanning roads are near the
Morgans and East Quindanning mining envelopes. The closest major towns to the proposed mining
envelopes include Williams and Brookton, having populations around 900 and 1040 respectively.
Other smaller population centres in proximity to the mining envelopes include North Bannister,
Bannister, Wandering and Quindanning.
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Location of existing and proposed mining areas
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MINING PROCESS, REHABILITATION AND MINING RATE

The mining process involves the foflowing stages:
salvage ol forest products is managed by the Forest Products Commission in State Forest. On
private land clearing notices are lodged with the appropriate agency and timber salvage is
arranged by the landholder
after timber salvage, the remaining vegetation is cleared and hollow logs and other large residues
are salvaged for future rehabilitation as wildlife habitat and the remaining forest residue is
windrowed and burnt when weather conditions permit
top soil stripping and overburden removal
breaking caprock
mining and transport of bauxite ore by rear-dump truck to the run-of-mine stockpile or the
primary crusher.
Expansion of mining activities will require the installation of an additional three primary crushers
within the proposed new mining envelopes, and relocation of crushers between mining areas as
bauxite mining is completed. These crushers are likely to he located within the existing Marradong,
l-lotham North and proposed Central mining envelopes. Crushers will be relocated to the Central and
Brookton mining envelopes as mining is completed in the Marradong and Hotham North mining
envelopes.
Rehabilitation starts as soon as possible after mining operations with the aim of rehabilitating an area
which is comparable to that disturbed. The broad objective of rehabilitation of forested areas is to
regenerate a stable forest ecosystem with flora characteristics compatible with the eastern jarrah forest.
The annual rate of mining under the expansion will increase from the current level of around
13.5 Mtpa to about 16.5 Mtpa or more, depending on the areas being mined, to supply the increased
requirements of the expanded reflneiy. Annual clearing and rehabilitation will increase from around
140 ha/a to around 240 ha/a on average.
RELEVANT ENVIRONMENTAL FACTORS FOR MINING OPERATIONS

Those environmental factors that were considered relevant to expanded mining operations, and which
require detailed consideration are:
vegetation and flora
liiuna
water resources
dust
noise and vibration
heritage and culture
European heritage and recreation
visual amenity.
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VEGETATION AND FLORA

A comprehensive vegetation and flora survey was conducted in accordance with EPA Guidelines No.
5 1 Terrestrial Flora and Vegetation Survevstbr Environmental impact Assessment in Wesk'rn
Australia, within the proposed northern Brookton and Central mining envelopes during August of
2004.
The results ol this study and desk-top analysis of remnant vegetation within the three southern mining
envelopes were used in the assessment of potential impacts of bauxite mining.

Vegetation and flora of conservation significance in extension area
There are no Threatened Ecological Communities listed by CALM as occurring in the proposed new
mining envelopes. Three vegetation complexes and two vegetation associations that have less than
30% (but none less than 1 0%) of their pre-European extent remaining have been identified on
potential bauxite resource.
The percentage of pre-European area currently extant for these complexes and associations are:
Vegetation Complexes: Dalmore 2 (20%) Lukin 2 (14%) and Michibin (20%)
Associations: 946 (17.9) and 4 (23.5%)
All three complexes have a reasonable representation of the current extant area in reserves - 36.6%,
42.5% and 53.1% for Michibin, Dalmore 2 and Lukin 2 respectively. About 45% of the current extant
area of Association 946. and 25% of association 4, are represented in reserves.
Dalmore 2 and Lukin 2 Vegetation Complexes occur only in the East Quindanning mining envelope.
The Michibin Vegetation Complex occurs in all live mining envelopes with most of it in the Ilothani
North mining envelope. Association 4 occurs in all five new mining envelopes, and Association 946
occurs within the Brookton and Central mining envelopes only.
Three Declared Rare Flora species are listed by CALM as possibly occurring in the vicinity of the
proposed mining envelopes, with one previously recorded in the Central mining envelope. Vegetation
communities and soils which are similar to those in which two of these species usually occur exist
within the areas of potential disturbance. Surveys conducted for this assessment in the Brookton and
Central mining envelopes did not locate any Declared Rare Flora.
Eleven Priority Flora species were recorded during the survey of the Brookton and Central mining
envelopes, but none were recorded or listed as Occurring in the Hotham North, Morgans or East
Q uindanning mining envelopes.
Heath and granite rock units are considered to be significant vegetation communities because they are
limited in size and distribution, and granite outcrops have special value in the Northern Jarrah Forest.
These units are scattered through the Brookton and Central mining envelopes. Typically the heath
units include mallees, in particular Eucalyptus decurva, as well as a variety of Priority Flora species.

Anticipated impact and management
Only discrete pockets within the proposed 74,000 ha extension area will he disturbed by mining
operations to access the widely distributed ore pods over the 30-35 year life of the project. Until close
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spaced exploration drilling and detailed mine planning is undertaken, a precise estimate of the actual
areas to be cleared cannot be made, but it is anticipated that less than:
1.1%. 0.2% and 4.6% of the current extant areas of the Michibin, Dalmore 2 and Lukin 2
Vegetation Complexes, respectively, will be affected

•

0.004% and 0.2% of the current extant area of vegetation association 946 and vegetation
association 4 respectively will be affected.

The exact extent and pattern of clearing will be determined progressively within the annually rolling
ten year mine planning process and will be reviewed by the Environmental Management Liaison
Group as required by Ministerial Statement No. 423.
Worsley currently applies the following vegetation protection strategy:
surveying flora and fauna before mining
identifying areas of conservation significance
minimising operating area of the mine
flora protection research
recalcitrant species research
educating the workforce
monitoring
rehabilitation of forest ecosystems.
In addition, Worsley will:
conduct further seasonal flora surveys of vegetation external to proposed mining areas to more
accurately document the occurrence of site vegetation types
exclude Dalmore 2 and Lukin 2 Vegetation Complexes, that are not severely degraded, from
mining
exclude Threatened Ecological Communities from mining
where practicable exclude all heaths and granite outcrops from mining where they occur in the
Michibin Vegetation Complex, and other complexes where practicable.
Should further survey work identify presence of Declared Rare Flora species, Worsley will exclude
from mining any areas where there are substantial populations of Declared Rare Flora.
Worsley, in consultation with the State has voluntarily relinquished significant areas from the mining
lease for conservation purposes. Almost 13,000 ha has been relinquished for conservation purposes
since granting of the lease, and a further 7629 ha has been agreed to be relinquished as a result of the
Regional Forests Agreement and subsequent Forest Management Planning Process. This subsequent
relinquishment is to be formalised by amendment to the State Agreement.
In accordance with the requirements of the State Agreement, Worsley makes annual compensation
payments to the State for all areas of forest cleared for project operations. The compensation payment
is determined according to an indexed per hectare cost based on the cost of acquisition and
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revegetation of a comparable area of land. For the 2004 financial year Worsley paid approximately
$1.5 million in forest compensation.
Forest compensation payments are made directly to the Department of Conservation and Land
Management and are required in addition to Worslcy's obligations to rehabilitate all forested areas
disturbed by project operations. Compensation payments represent a significant potential additional
offset for the disturbance of forest.
In the short term, the project will temporarily affect the local abundance of Priority Flora species in
some areas, and potentially of two species of Declared Rare Flora (although they have not been
located to date) in a limited area. however, should any of these species be located in future surveys
on bauxite resource areas, they will be encouraged to establish in rehabilitation. This could potentially
increase the long term viability of these species.
The proposed vegetation protection strategy in association with the annual rolling ten year mine
planning process will ensure that the impact on those vegetation complexes, that have less than 30% of
the original extent before European settlement, are minimised. Detailed information on the local
extent of site vegetation types will be obtained and used in the mine planning process to minimise, as
far as practicable, impacts on those types that may have a low local occurrence.
In the long term the project will result in a modification of the local landscape (e.g. change in
expression of rises and valleys) and associated vegetation communities. Regional hiodiversity is not
anticipated to be affected due to the success of Worslcy's rehabilitation, and in some instances
biodiversity is anticipated to be improved following mining (e.g. rehabilitation of mining areas on
private agricultural land).
There is all increased risk of the spread of weeds and diehack. However, this will be managed through
Worsley's weed control and forest hygiene procedures. in addition, there will be increased knowledge
of plant ecology and function in the region from flora surveys, revegetation and propagation trials, and
from associated research.
Worsley's progressive rehabilitation of all areas disturbed by mining activities and forest
compensation payments represent a significant potential offsets to the disturbance of State Forest.
FAUNA

The study area encompasses a very broad range of habitats with a transition from Jarrah forests,
associated with lateritic soils of the escarpment. to Wandoo woodlands, more typical of the western
Wheatbelt. Seven broad habitat types were identified in the extension area:
Wandoo woodland
Jarrah forest
Diyandra thickets
Sheoak woodland
heath
granite outcrops and lateritic breakaways
streams and dams:
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A total of2l5 vertebrate fauna species may occur in the proposed northern mining envelopes of
Brookton and Central. These include 16 frogs (none of these are of conservation significance), 54
reptiles (two species of conservation significance). 31 mammals (Ii species of conservation
significance) and 114 birds (24 species of conservation significance). An additional 10 species of
mammals and one species of bird are believed to be locally extinct.
There were no threatened invertebrates in the new mining areas on either CALM's Threatened Fauna
database or the EPBC Act database. However, there are four spiders that may be olconservation
interest but they have not yet been formally assessed.

Anticipated impact and management
Worsley's current flora and fauna conservation strategy aims to minimise impacts on fauna
populations through management measures including:
undertaking extensive fauna surveys before mining and on a seasonal basis
retention of the significant majority of fauna habitats within the five mining envelopes
minimising the mining operation areas
collaborative feral animal control programs
investigating options for maintaining or establishing wildlife corridors and linkages
prompt rehabilitation of mined areas with re-creation of fauna habitats
avoiding fragmentation of habitat where possible
workforce environmental education programs and training.
In addition, rare habitats in the new mining areas will be identified and excluded from mining
wherever practicable.
Worsley has also, in consultation with the State, identified indicative fauna habitat zones (to be
established post exploration and mining) in and adjoining the proposed new mining areas. It is
proposed that these habitat zones will be afforded protection following exploration and mining
operations.
The expansion proposal will result in the progressive loss and subsequent restoration over the life of
the project (30-35 years) of fauna habitat and consequently potentially affect the local abundance of
significant fauna. However, all areas of vegetation disturbance in State Forest will be progressively
rehabilitated to restore the original fauna habitat values. In addition, the proposed avoidance of rare
habitats should reduce the risk of significant adverse impacts on the regional abundance of significant
species.
The rehabilitation ol disturbed vegetated areas on private farmland will, in most instances, result in
vegetated areas with increased fauna values compared to that which was disturbed. There will also be
a concerted effort to control feral animals within and surrounding the mining areas which will have
positive benefits to fauna values outside mining areas. The ongoing fauna surveys and associated
research will also increase the knowledge of fauna ecology in the region.
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WATER RESOURCES

The proposed mining extension area lies across three major catchments: the Avon River, Swan Coast
and the Murray River. These major catchments are further subdivided into five sub-catchments over
which the proposed new mining envelopes lie, namely:
Peel Estuary Murray River
Serpentine River
Swan Avon - Canning River
Swan Avon - Lower Swan
.

Swan Avon - Main Avon.

Proposed mining operations will not occur in proximity to any public water supply dams. The nearest
dam to the proposed operations is South Dandalup, which is more than 20 km from the mining areas.
Streamfiow and quality

There has been a general decrease in streamfiow over recent years, which mirrors the reduction in
rainfall over the corresponding period (Table 4).
Salinity trends in the various catchments within the proposed new mining area show that flow
weighted mean concentrations of total dissolved salts range from 86 to around 6,000 mg/L. They are
significantly higher in the catchments in lower rainfall areas (<900 mm) compared to the higher
rainfall catchments.
Most catchments show a rising trend in flow weighted stream salinity and importantly, water quality in
public water supply catchments also shows an increasing trend in (Table 4).
Table 4

Trend in flow and water quality in public water supply catchment areas

Catchment

Flow trend

Helena'
Declining
Canning'
Increasing
Serpentine'
Declining
South Dandalup'
Neutral
Hotham'
Declining
Public water supply catchment
2
No current public water supply
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Salt load trend

Flow weighted mean
salinity trend

Declining
Increasing
Declining
Declining
Increasing

Increasing
Increasing
Increasing
Neutral
Increasing
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Public water supply catchments feeding South Dandalup, Serpentine and Canning Dams. and Helena
Reservoir, are likely to be the most sensitive to changes in salinity. Catchments to the east of the
proposed mining area are considered likely to be less sensitive to salinity as streams within the
catchments are already degraded due to large scale land clearing previously undertaken for agriculture
A disturbance of 5% or less of the total catchment is unlikely to have a significant impact on the
catchment water balance.
The public water supply catchments, within or adjoining ML258SA and proposed new mining areas,
that are considered to be most sensitive to potential salinity are currently at least 96% forested.
For all of these catchrnents, clearing of all identified bauxite resource would not result in greater than
5o,/ of any catchment being disturbed. Current mining activities within the Marradong catchment and
Saddleback paired catchrnents (in which only 29% and 76%, respectively, of forested areas remain
following mining) has not resulted in any observed change in local or regional stream salinity.
Table 5 shows the extent of clearing within public water supply catchments.
Table 5

Extent of clearing within public water supply catchments

Catchment

Area of
catchment
(km2)

Forested area before
mining (km2)

Potential mining
disturbance of forest
(km2)

Remaining forested
area following mining'
(%)

Peel Estuary — Serpentine River
(Serpentine Dam)

242.73

241.42 (99.5%)

0.74 (0.31%)

99.2

Peel Estuary Murray River - South
Dandalup
Swan Avon - Lower Swan
(Helena Reservoir)
Swan Avon Canning River
(Canning Dam)

296.66

286.17 (96.5%)

0.04 (0.01%)

96.4

649.46

626.05 (96.4%)

8.9 (1.4%)

95.0

146.48

146.48 (100%)

0.77 (0.53%)

99.5

219.94
1.79

74.14(33.7%)

10.41 (4.73%)

1.79 (100%)

0.42 (23.5%)

28.9
76.5

Marradong2
Saddleback paired catchment—
mined catchment2
2

Assumes unrealistic case of no rehabilitation of mined areas
Included in existing mining operations

Salinity management measures
Worsley's existing measures for managing salinity include:
assessment of salt store throughout the soil profile
development of a predictive tool to estimate extent of groundwater rise due to mining operations
regional water quality monitoring of streams and groundwater.
Worslcy proposes to intensify its salinity investigation and management program in the proposed new
mining areas to include the following measures.
Over a 10—I5 year planning horizon, before mining, conduct allassessment of salinity hazard on a
sub-catchment basis and establish groundwater monitoring bores to monitor the watertable.
2.

Within the ten year mine planning horizon, before mining, develop more detailed preliminary
mine plans, conduct detailed predictions of watertable rise, and assess the impact of any predicted
watertable movements on salinity risk. Based on these results, review the mine plan or proposed
mitigation measures to reduce the risk of suh-catchment impact of mining as necessary.
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During and post mining, monitor the watertable, and groundwater and regional stream water
quality, and initiate contingency measures (e.g. groundwater pumping, damming) if there is a
major risk of a sustained increase in stream salinity leading to unacceptable adverse
environmental impacts.
The salinity management program will he developed as a key aspect of the Ten Year Mine Plan in
consultation with appropriately qualified and experienced experts in salinity.

Management of mining operations
Mining operations and exploration activities have the potential to impact on water resources due
predominantly to ground disturbance that could affect stream turbidity, via potential spillage of
hydrocarbons and waste, and through groundwater abstraction.
All hazardous materials storage facilities are located within hunded areas designed to specifications
detailed in the Environmental Licence, and in accordance with the Dangerous Goods Regulations 1992.
As added protection, drainage from these facilities, and associated workshop and servicing areas, is
directed to an Anpress unit for removal of oily wastes betbre any discharge from the facilities.
Worsley's waste management program involves recycling and reuse where possible. All putrescihie
waste is removed off site and disposed of at the licensed municipal landfill facility.
Mine planning and construction activities require the development of stormwater management
systems. Mine pods are developed with berms to retain and control stormwater, with controlled
release via sunips and retention of vegetation to act as an additional stream buffer. Similarly the mine
haul roads are constructed with berms that direct stormwater to sumps to allow settling of sediments
prior to release. As far as is possible, sumps are sized to retain stormwater for future use in dust
suppression at the mine.
Storniwater collected from all fixed facilities at the mine is directed to containment sumps.
Measures to ensure the sustainable use of groundwater as the major supply for mining operations and
to meet objectives for water resource protection include:
development ola water resource management plan for mining areas
establishment of regionally placed bores throughout the proposed mining area with abstraction
matched to sustainable yield
regional monitoring of groundwater quality and levels
monitoring, and assessment of any groundwater dependent ecosystems
monitoring of use
investigation into and evaluation of alternative water sources.
Worsley has also initiated a water use efficiency program to improve efficiency by 10%. This is being
achieved by improvements to the distribution system and by the increased use of dust suppressant
agents instead of haul road watering.
Since 1984. Worsley's mining operations have not resulted in any significant impacts to the
catchinents in which they operate. As proposed mining operations move into potentially sensitive
public water supply catchments the impact of Worsley's activities on water resources may potentially
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become more significant. Given the relatively small scale of mining operations proposed within
sensitive catch ments. Worsley's risk based management approach, and the development o
contingency measures. it is considered unlikely that any significant impact on environmental and
social values related to water resources will result from mining activities.
DusT
Dust emissions may arise from mining operations, in particular from major earthworks and load and
haul operations. Oilier mining activities that may contribute dust are blasting and crushing and
materials handling activities.
Regional sources that may contribute dust include trat'fic on unsealed roads, controlled and
uncontrolled bushfires, farming activities and wind erosion of bare surfaces.
Anticipated impact and management

Dust emissions from earthworks and loading and hauling of bauxite represent the biggest potential
sources of dust in mining operations.
Worsley's current dust management plan will be applied in the new mining areas. The plan focuses on
managing dust which arises from mining and associated activities. All trafficked surfaces are
continuously wetted by dedicated water tankers during periods when dust lift off is likely (usually
windy, dry conditions especially during periods of heavy usage by traffic). in addition to watering of
surfaces, Worsley has initiated the use of dust suppression agents as an alternative to water. This will
both prolong the effectiveness of dust suppression and reduce water consumption. Current
management strategies developed for the use of dust suppressant include early application of
suppression agents during summer months to reduce dependence on water during this period.
Bauxite crushing and stockpile areas will be fitted with water sprays that will maintain wetted surfaces
when conditions require. Materials handling facilities will be screened to reduce dust and conveyor
transfer points will be fitted with dust containment systems.
Worsley's progressive rehabilitation program rehabilitates all areas disturbed by mining operations as
soon as is practicable after mining. Early rehabilitation ensures that the total cleared area at the mine
is minimised and therefore reduces the potential for dust during dry periods with sti-ong wind events.
Blasting activities are carefully controlled according to weather conditions. Blasts are delayed or
avoided when conditions (primarily wind) are likely to impact on the amenity (both noise and dust) at
nearby residences.
The current and future mining areas are principally in State Forest and mostly distant from sensitive
premises. The current management strategies are therefore considered to be sufficient to ensure that
the proposed increase in mining activity and area will not result in dust levels that adversely affect
environment values, land uses, or the health. welfare and amenity of people, and will meet statutory
requirements and acceptable standards.
NOISE AND VIBRATION

The proposed new mining areas are predominantly in State Forest with few noise sensitive premises
nearby. The new mining areas have been established where possible to provide adequate distance
between the mine pods and potential noise sensitive premises.
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Existing mining operations occur within a similar environment, with some noise sensitive premises
relatively close to mining operations - in l)articular at Marradong, where some mine pods are within
5 km of the townsite of Boddington. In the absence of mining, background noise levels are dominated
by agricultural and traffic related noise.
Major mining activities that may potentially affect noise levels near sensitive premises include
blasting, mining and hauling operations and operations of fixed facilities such as crushing plants.

Anticipated impact and management
Mining takes place on a continuous basis (24 hours a day) and is subject to the mine noise
management strategy, which ensures compliance with the noise regulations. Mining noise may
potentially be audible (but not in excess of noise regulations) at residences depending on atmospheric
conditions, proximity to mining activities, and local topography.
Screening noise models has shown that without applying special noise management measures only a
small number of premises may potentially be affected by mining noise in the I lotham North
Extension, Central. and Brookton proposed new mining areas.
Where mining operations are predicted to alThct noise sensitive premises, management of noise is
taken into account in mine planning to ensure compliance with the Environmental Protection (Noise)
Regulations 1997. Options for managing noise include:
contraction of mining operations away from noise sensitive premises
selection and modification of mining equipment to generate less noise
Blasting is managed according to an internal operating standard for blast design, which includes
special considerations for blasting in noise risk and flyrock risk areas. in designated noise risk areas
(residences within specified distance and environment), modifications are made to charges, depth of
capping (stemming), and firing delays to reduce noise and vibration. Wind direction and cloud cover
are also assessed prior to each blast and blasting is delayed or modified as required.
Worsley has set internal noise limits for blasting that are below statutory limits. Any noise above the
internal standard (110 dB(I j l)peak ) is investigated and corrective action is implemented. Weather
conditions are critical and blasting is scheduled to take account of prevailing conditions.
Blast noise is nionitored at the nearest noise sensitive premises for all blasts, with occasional
monitoring of blast vibration.
ABORIGINAL HERITAGE AND CULTURE

Several archaeological surveys have been undertaken on the open low forest or mixed woodland of the
Darling Plateau (Eastern Jarrah Forest) within which the five proposed mining envelopes are located.
The surveys have been complemented by a further archaeological assessment of the proposed mining
envelopes.
A total of ten registered sites are situated within, or probably within, the live mining areas, as
determined by the spatial data obtained from the Department of Indigenous Affairs Site Register.
Three of these locations occur as stone arrangement sites on granite outcrops or domes. Two of the
stone arrangements were most likely for the purpose of lizard traps, and the third possibly for
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ceremonial purposes. Five sites consisting ot'artefact scatters represent campsites; two being small
and consistent with brief camping (such artefacts are common). Two sites containing hundreds of
artefacts are consistent with locations that were repeatedly occupied, and the final site was of an
unspecified size.
The Canning and Serpentine rivers were identified as having mythological associations. According to
Nyungar tradition they were created by ancestral creator beings and the spirits of those beings still
reside in the rivers.
1-lowever, no registered Aboriginal heritage sites are anticipated to be disturbed by the proposal.
Worsley has procedures in place to ensure that, areas are adequately surveyed before mining to Locate
any potential Aboriginal heritage sites, and to take appropriate actions if such sites are found. If sites
are deemed by the Aboriginal Cultural Materials Conimittee to be significant, Worsley will ensure that
they are protected from any disturbance. This practice is already in operation at several registered
sites within Worsley's current operational areas. These sites have been fenced to demarcate and
protect them from disturbance.
Worsley has established a consultative process with relevant Aboriginal groups with a view to
lormalising current practices aimed at heritage protection. This process involves Worsley, the South
Vest Land and Sea Council, and the (marIa Karla Booja people as the native title party in the south
west area. The process is intended to lead to the formalisation of arrangements for conducting
archaeological and ethnographic surveys, as required, for areas where Worsley proposes to mine.
EUROPEAN HERITAGE AND RECREATION

Most European heritage sites identified in the project region are buildings and structures in towns.
Sites not within population centres tend to be within, or near to, road reserves (e.g. water wells). Most
homestead sites are on private property with some currently used as private residences. No European
heritage sites were found within the proposed new mining envelopes.
There are a small number of recreational sites within and near the proposed mining areas. These are
picnic and camping grounds and walk trails. Most of the identified sites are in the area around the
Bibbulmun Track. which crosses the existing overland bauxite conveyor corridor.
Mining activities may potentially affect some recreational sites by direct disturbance, or reduced
access. Management measures to reduce these impacts include:
progressive rehabilitation, and mininlising the time between clearing and rehabilitation
placement of long term mining plant away from recreational areas
maintenance of vegetation buffers
ensuring public safety in and around all mining areas
realignment or redevelopment of alternative walk trails, in consultation with stakeholders if
necessary.
In the long term, recreational values will be re-established in any areas where mining activities will
disturb those values. In the short term, access to areas frequented for recreational pursuits will be
prohibited (in some instances), or require access by alternative routes, which may be a minor
inconvenience. Access will be re-established when mining operations cease. New recreational
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amenities (e.g. walk trails and picnic grounds) may be established to compensate for those that may
not be available for public use during mining.
VISUAL AMENITY

An appraisal of the visual amenity values within, and near Worslcy's proposed mining envelopes was
undertaken.
Site preparation, mining operations and support infrastructure may detract from identified visual
amenity values.
Visual features of Worsley's mining operations will be discrete active mining pods linked with haul
roads and corridors and some mine infrastructure (e.g. primary crusher). Mining pods are
progressively cleared and then rehabilitated and all associated mining infrastructure is removed.
The visual impact of mining operations will not be permanent and eventually all mined areas will be
rehabilitated to reflect pre-mining landscapes.
In accordance with current practices, Worsley will continue to:
rehabilitate mined areas with minimal delay
maintain vegetative buffers
use appropriately coloured building materials to blend with surroundings.
The impact on visual amenity is temporary and the extent of impact on views from various locations in
the region (e.g. elevated peaks along the Bibbulmun Track) is likely to be minor and short term.

BAUXITE TRANSPORT
The existing 5 1 km bauxite conveyor traverses predominantly State Forest on the Darling Plateau. It
extends westwards from the current mining operations in the low rainfall zone, to the refinery in the
high rainfall zone. The bauxite conveyor is within a Crown Lease which was granted under the
Agreement Act. There are relatively few residences near the conveyor.
The indicative route for the proposed transport corridor extends to the east and north of the Ilotham
North mining envelope, where it crosses the Albany Highway and the North Bannister - Wandering
Road. This route traverses the Eastern Jarrah Forest and few residences are located close by.
As operations extend into the new mining envelopes, additional bauxite transport corridors will be
required. Worsley favours conveyor transport within these corridors, however it may be appropriate to
employ a combination of other transport systems, including truck transport along haul roads. The
method and exact alignment for each section will be determined as part of the detailed design and
mine planning process and reviewed by the Environmental Management Liaison Group.
RELEVANT ENVIRONMENTAL FACTORS

The changes to the bauxite transport system as a result of the expansion involve an increase in the
capacity of the existing overland bauxite conveyor and the extension of a bauxite transport system to
allow ore transport from the proposed new mining areas to the existing conveyor. Extension of the
bauxite transport system will require the development of a transport corridor, nominally 35 ni in width
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and in the order of 80 km in length, and will require the clearing of vegetation. Those environmental
factors that are considered relevant to the proposed changes and require detailed consideration are:
vegetation and flora
fauna
noiSe
watercourses
heritage and culture
recreation
visual amenity.
VEGETATION AND FLORA

The proposed bauxite transport corridor has been included in the comprehensive vegetation and flora
survey conducted within the proposed northern Brookton and Central mining envelopes. Desktop
analyses of remnant vegetation within the three southern mining envelopes were used in the
assessment of the potential impacts of bauxite mining.

Anticipated impact and management
The transport corridor may require the disturbance of approximately 280 ha of vegetation (assuming
total length of 80 km, including spurs, and width of 35 m) to service the northern mining envelopes.
The southern East Quindanning and Morgan mining envelopes will require shorter transport corridors
(conveyors or trucking routes) to connect to the existing overland bauxite conveyor.
Development of the new bauxite transport corridor will be managed, as is current practice, to avoid,
minimise, rectify, reduce and offset impacts on vegetation and flora wherever practicable.
The detailed design of the transport corridor will be addressed through the annual rolling Ten Year
Mine Plan approval process in consultation with the Environmental Management Liaison Group.
In the short term, construction of the corridor extensions may temporarily reduce the local abundance
of Priority Flora species and Declared Rare Flora (if located within the corridor). However, these
species will be encouraged to re-establish in rehabilitated areas as part of Worsley's Priority Flora
Species Management Program. In the long term, this could potentially increase the viability of these
species in the locality.
There is an increased risk of the spread of weeds and dieback. This will be minimised through
Worsley's weed control progm and Overland Conveyor Forest Disease Hygiene Prescription. Safety
features maintained along the transport corridor, such as culverting road crossings, will ensure that
emergency vehicle access will not be impeded by the presence of the corridor.
FAUNA

An overview of the management of, fauna is provided in the preceding section on Mining operations.

Anticipated impact and management
Up to 280 ha may be disturbed for the extension of the transport corridor.
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Almost all native fauna relies on native vegetation for their needs for shelter, food and breeding sites.
The loss or degradation of native vegetation may reduce the capacity of the area to support the range
of species than it does currently.
Studies along the existing bauxite conveyor route have shown that mammal and reptile species
richness was not found to be signifcant1y different close to the conveyor compared to the surrounding
area. Bird species richness was significantly lower closer to the conveyor. 1-lowever it should be
noted that the reduction in bird species identified close to the conveyor may have been partly due to
the inability to hear bird calls above to the operational noise of the conveyor (Ninox 1998; 2004).
Medium to large mammals are frequently seen crossing the conveyor corridor, with larger mammals
(e.g. Western Brush Wallaby and Western Grey Kangaroo) observed moving under the conveyor
when it was not operating. Healthy breeding populations of small mammals were also found within
30 m of the bauxite conveyor, indicating that both small reptiles and mammals have habituated to
noise and vibration.
Similar fauna species responses would be expected in the vicinity of the proposed transport corridor
extensions following initial construction and operation.
The transport infrastructure in the corridor may impede the movement of small reptiles and possibly
some small mammals. Medium to large reptiles and mammals are not expected to be affected. Noise
and vibration may potentially modify bird behaviour very close to the conveyor, but this is not
expected to impact significantly on avifauna populations.
The existing conveyor is constructed above the ground to allow fauna movement beneath the structure.
The height of the current conveyor appears to be adequate to allow for the movement of medium to
large mammals and reptiles, as Echidna, Chuditch, Quenda, Brush Wallaby, monitors and snakes have
all been observed crossing beneath it. The construction of the proposed corridor extension will be
managed to ensure that there is minimum ground clearing.
Rare habitats will be identified along the transport corridor route and disturbance to such habitats will
be avoided as thr as practicable (e.g. an alternative route may be used to avoid important habitat and
vegetati on communities).
NOISE

The existing conveyor consists of a belt lying on top of steel cable, driven by a system of pulleys.
Noise is generated primarily by the cable contacting the pulleys. This noise has tonal qualities (105,
210 and 310 Hz) and can be transmitted some distance from the bauxite conveyor corridor under
certain weather conditions. Movement of vehicles associated with the maintenance of the conveyor
may at times contribute to total noise levels.
The extension into new mining areas will use a different design, based on a conventional idler-type
system that incorporates drive stations at the head of each section, with transfer stations located at
each inflection point of the conveyor. This system will have a different noise characteristic to the
existing cable belt system.
Modelling of noise emissions from the bauxite conveyor and proposed bauxite transport corridor
extension (assuming a conventional conveyor system) was conducted by specialist consultants using
the Environmental Noise Modelling noise modelling program. Environmental noise modelling
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assumes the worse-case weather conditions and takes into account sound power levels from the
conveyor systems and topographical features.

Anticipated impact and management
Increased caQacity of existing bauxite conveyor
The existing bauxite conveyor has a nominal capacity of 2750 tph. As a result of the expansion this
nominal capacity is proposed to be increased to 3200 tph. Typically the bauxite conveyor is planned
to operate at around 2870 tph, representing an increase of 4% over the existing nominal capacity.
Modelling of bauxite conveyor noise emissions at increased tonnage to r
gene ate a 60 dB(A) noise
contour indicates compliance with Agreement Act conditions within 500 m of the conveyor. The
change in conveyor tonnage is not anticipated to result in a change in noise emissions from the system,
or to impact on any additional noise sensitive premises.

Develorment of new conveyor system
Extension of the new transport corridor from the 1-lotham North mining area, ultimately to the
proposed Brookton mining area will include the installation of a conventional covering system.
Conservative modelling indicates that no noise sensitive premises are likely to be affected by the
proposed conveyor. Predictive modelling indicates the proposed conveyor will comply with the noise
limits prescribed by the Agreement Act. These limits are achieved 160 in from the conveyor
(compared to 500 in from the existing conveyor).
Notwithstanding the above, Worsley will apply best practice noise management measures including:
installation of softer compound pulleys in areas adjoining sensitive premises
ongoing programs to identify conveyor noise sources and subsequent modifications
continuous monitoring of conveyor noise and corrective action to reduce conveyor noise to ensure
compliance with Agreement Act conditions
Final siting of the new transport system will take into account the location of existing and potential
noise sensitive premises. Development of a conventional conveyor to transport bauxite from proposed
new mining envelopes is considered unlikely to result in unacceptable noise impacts.
WATERCOU RSES

The proposed mining extension areas lie across three major caichments: the Avon River, Swan Coast
and Murray River. The main watercourses within these catchments include the Dale, Murray,
Williams and Hotham rivers and the tipper tributaries of the Canning and Serpentine rivers as well as
other smaller watercourses draining into these systems. The smaller watercourses are typically
ephemeral.
Through the West Australian South West Regional Forests Agreement, ratified in May 1999, informal
Comprehensive, Adequate and Representative (CAR) reserves were established on State Forest
streams (Chapter 3, Section 4.2.4). Stream reserve widths are equal to or greater than 150 rn. The
proposed transport corridor will be required to cross water courses that may be within CAR reserves.
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Anticipated impact and management

The proposed transport corridor crossings over watercourses will be constructed using bridge systems
similar to the crossings along the existing bauxite conveyor. Construction of the crossings will require
disturbance of some in-stream and riparian vegetation. Crossings will be designed to minimise any
disturbance to stream function.
Construction may require the disturbance to some CAR informal reserves. This disturbance will be
addressed through the annual rolling ten year mine l)ian approval process.
The transport corridor will be managed as a controlled drainage system, with routine operational
activities being contained within the corridor. All drainage collected within the corridor lines will be
directed down to the valley Iloors and into natural drainage zones.
Silt traps and/or vegetated filter beds will be established at appropriate points along the drains to
minimise the movement ot'sediment into natural waterways. Silt traps will also be located at the
boundaries of particular dieback quarantine areas where such a measure may be beneficial in
control Ii ng the spread of d iehack.
Given the relatively small scale of watercourse disturbance associated with the proposed bauxite
transport corridor. Worsicy's risk based management approach and development of contingency
measures, it is considered unlikely that any signilcant impact on environmental values relating to
water courses will result from the transport corridor.
HERITAGE AND CULTURE

An Aboriginal archaeological assessment was conducted of Worsley's proposed mining expansion
areas, including the proposed bauxite transport corridor.
Several registered Aboriginal archaeological sites and two registei'ed mythological sites (the Canning
and Serpentine rivers), are close to the currently proposed alignment of the transport corridor. Most of
the archaeological sites comprise artefact scatters or stone arrangements. The upper reaches and
ti'ibutaries of the Canning River have their origin within the Central mining envelope, and those of the
Serpentine River are within the Central and Hothani North Extension mining envelopes.
Archaeological sites are usually associated with permanent water sources, such as soaks, springs,
swamps and river pools, and rocky outcrops.
Anticipated impact and management

In its proposed alignment, construction of the proposed transport corridor will not disturb any known
registered archaeological sites. 1-lowever, it is likely that additional archaeological sites are widely
distributed throughout the project area. Some sites may be within areas of disturbance associated with
the transport corridor.
Worsley has established a consultative process with Aboriginal groups i'epresentative of the proposed
mining areas with a view to foi'malising current practices aimed at heritage protection. This process is
between Worsley, the South West Land and Sea Council and the Gnarla Karla Booja people as the
native title party in the south west area. This process is intended to lead to tormalising arrangements
for the conduct of archaeological and ethnographic surveys that may be required for areas in which
Worsley is proposing to undertake mining activities.
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Worsley proposes to undertake systematic surveys of the transport corridor route before development
to produce detailed information about the occurrence and nature of Aboriginal sites. Sites discovered
during the detailed surveys will be managed in accordance with the Aboriginal Heritage Act 1972 and
shall be subject to assessment by the Aboriginal Cultural Materials Committee to determine their
status under the Act. Sites determined to be of significance shall also be demarcated and protected
from disturbance.
Any sites required to be disturbed shall only be disturbed following the granting of approval under
section 18 of the Aboriginal Ileritage Act 1972.
Several registered sites are located within Worsley's current operational areas. These sites have been
fenced to demarcate and to protect from disturbance. Worsley's experience with managing these sites
provides a high level of confidence that any Aboriginal heritage sites that may be present in the
proposed new mining areas will be managed accordingly.
RECREATION
There are few formal recreational areas in the project area of the Northern Jarrah Forest and it is
difficult to accurately identify exact locations frequented for informal recreational activities. Formal
recreational areas include Christmas Tree Well picnic ground and walk trail and the Bibbulmun Track
and associated Gringer Creek campground. Although within the project area, these sites are not
closeto the current alignment of the proposed bauxite transport corridor.
Two known walk trails are close to the proposed route of the transport corridor through the Central
mining envelope. These are the Upper Dale River and Gibbs Rocks walks.
The Bibbulmun track crosses the existing overland bauxite conveyor.
Anticipated impact and management
The proposed bauxite transport corridor has the potential to be a risk to public safety and there is
potential for the public using the Northern Jarrah Forest for recreation to traverse close to the corridor.
As with the existing bauxite conveyor, the proposed transport corridor will include controlled
crossings at major tracks, and culverts at major public roads, to ensure the continuance of these tracks
and to niai ntain access to both sides of the corridor.
The proposed transport corridor may traverse or come close to known walk trails. It is possible that,
where necessary, pedestrian crossings could be constructed over the corridor in a similar fashion that
the Bibbulmun Track crosses the existing Worsley conveyor.
Worsley has previously been involved in the realignment of the Bibbulmun Track when it was moved
to its current location. The existing track crosses the conveyor corridor and is maintained be Worsley
to ensure public safety at this location. As has been achieved with this re-alignment, Worsley will
continue to liaise with relevant management agencies and user groups to come to an acceptable
arrangement. Actions may include:
realigning walk trails to avoid the proposed transport corridor
developing alternate walk trails within the region.
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In the long term, recreational values will be re-established in areas where the transport corridor may
prevent or disturb such values. In the short term, access to areas used for recreational pursuits may be
prohibited in Some instances, or require access to be gained from alternative routes, which may be a
minor inconvenience. Access will be re-established after the transport corridor infrastructure has been
removed at project completion. New recreational sites (e.g. walk trails and picnic grounds) may be
established to compensate for those areas that may not be available for public use for the duration of
the project.

VISUAL AMENITY
Areas of high scenic amenity are those that are highly regarded by the community and which also tend
to have a good view compared with other parts of the region. Within the project area, the forested
areas of the Brookton and Central mining envelopes could be perceived as having a high scenic
amenity value as they contain natural features of the environment in a relatively undisturbed condition
and allow for visitor and recreational use. The rural landscapes could also be perceived to have a high
scenic amenity due to the rural setting and its association with cultural heritage.

Anticipated impact and management
The transport corridor will require the removal of vegetation along the length of the corridor to a width
of approximately 35 in and the construction of infrastructure, access road, and power supply line
within the cleared corridor. This corridor will be visible from several public locations.
The Northern Jarrah Forest is dissected with foresUy tracks, several major highways, and power
transmission lines, which are also visible from public locations. The visual impact of these features
would be similar to that of the transport corridor; narrow, long, linear, cleared corridors. Visual
impacts of the transport corridor will be limited by mininlising clearing requirements and, if necessary,
using coloured sheeting sympathetic to the natural environment on any associated infrastructure.
Furthermore, any corridor infrastructure will be fully dismantled and removed at the end of project life
and the corridor rehabilitated to restore the original vegetation cover.
For the life of the project the transport corridor, will be visible from various public locations within the
project area. However, the corridor will not significantly detract from the visual amenity values for
the region due to the existence of other cleared linear corridors in the region (e.g. roads, power
transmission lines). In the long term, at project completion infrastructure associated with the transport
corridor will be dismantled and the corridor rehabilitated.

THE WORSLEY REFINERY
The Worsley alumina refinery is located within a largely cleared, 2500 ha Crown Lease and is
surrounded by State Forest and private land owned by the Worsley Joint Venture. The nearesi
neighbour is 8km away and the town of Collie is 15 km to the south east.

Refinery process
The Worsley Refineiy uses the four-stage Bayer process to extract alumina from bauxite (Figure 7).
The four stages of the process are:
Digestion: bauxite is ground and digested in a hot caustic solution to dissolve alumina.
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Separation: alumina rich caustic solution is separated from sand and clay materials, which are
removed and disposed of in pirpose-buiilt storage thcilities.
Precipitation: alumina rich solution is cooled and seeded to precipitate alumina hydrate.
4.

Calcination: chemically bound water is removed &om the alumina hydrate by heating in gas
fired calciners.

Grinding

Steam and power
generation

Rod and Ball mills reduce bauxite
particle size to reduce digestion
reaclon time
-

Refinery Bayer
Process

..,.

Desilication

Bauxite delivery

Reactive silica in the bauxite is
chemically combinnd with alumina and
caustic to produce clesilicaticin product.

Bauxite arrives froni the mine
in Boddington via an overland
conveyor.

-.

Digestion
Aluminium hydroxide within the
bauxite is digested into a caustic
soda rich liquor.

Alumina load out

-

Alumina is stored ready
for transportation by rail
to the port of Bunibury

Clarification
Bauxite residue is separated from the caustic liquor flow and
their washed to rerrrove residual
caustic.

Calcination

Residue disposal
The residue is pumped to residue
disposal areas

r

[

4
1

/

Figure 7

crystasnrncnicined to
drive ott the chemically
combined water to
produce alumina

Precipitation

Liquor burner

The clear liquor is cooled and
seeded The need acts as a
nucleus to draw the alumina Out
of solution and produce alumina
trhydrvte crystals

Bauxite contains organic material
which accumulates in the liquor
stream The liquor burner removes
the dissolved organic nrateriat by
passing the liquor through a high
temperature furnace

Bayer process flow and refinery layout

The Bayer process is supported by a number of intermediary processes including heat exchange,
filtration and removal of Bayer liquor impurities. Steam and electrical energy demand for the refinery
is currently met by onsite coal and gas fired generating facilities.
The proposed increase in refinery production is to be achieved largely by extending or supplementing
existing processing technology and additions that improve plant flow and alumina extraction
e f'ficiency.
No increase in capacity of the existing liquor burning facility is proposed.
RELEVANT ENVIRONMENTAL FACTORS

The changes to the Worsley Refinery (10 not involve any additional clearing of native vegetation or
liiuna habitat and consequently do not pose any additional risk to vegetation and thuna. Those
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environmental factors that are considered relevant to the proposed changes and require detailed
consideration are:
air quality
noise
waler resources
dust
traffic.
The environmental factor that is considered to be oigreatest significance, and which has therefore
been subject to the most extensive assessment is air quality.
AIR QUALITY

Worsley has conducted ambient air monitoring within the refinery lease area since the early 1980s
and
progressively since 2000 at offsite locations (sites I and J) to the south east and east-north-east of the
refinery. Sites T and .1 are shown in Figure 10 in the Section on representative receptors. The ambient
levels of 5Oa and NO, detected to date at these locations are well below National Environmental
Protection Measure (NEPM) standards. The results of ambient air monitoring at Site T are shown in
Figure 8 below for the period October 2002 to March 2004.
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Figure 8

Offsite air quality in the vicinity of the refinery at site I

The Air Emissions Impact Assessment Project
Worsley commenced implementation of its Air Emissions Impact Assessment project in 2003. The
goal of project is to:
Determine the extent of the risk, i/an):, 0/emissions from the Worslev I? e/inely on the lieu/i/i of/he
work/orce cwcl the health and amneniii' of the local COiiiiflhi/iiIi through a process that includes efft'ctive
corn/nun i/v involvement.
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This study is still underway but has provided the methodologies, and information for use in this
assessment of the impact of air emissions from the expansion. The main programs of this project are:
emissions source sampling and analysis
ambient monitoring of National Environment Protection Measure substances
air dispersion modelling
health risk assessment
community involvement
Peer review
An independent expert Peer Review Panel was formed to audit the Air Emissions Impact Assessment
project as it was being developed and implemented. These peer reviewers were also retained to
independently review the air emissions inventory, air dispersion modelling, and health risk assessment
of air emissions following the expansion.
The members of the panel are:
Mr Len Ferrari

Principal Scientist, Team Ferrari Environmental: Past President, Clean Air
Society of Australia and New Zealand: Chairman Standards Association of
Australia Committee EV007 Methods for the Examination of Air. Expert in
emissions sampling and analysis

Dr Peter Manins

Deputy Chief. CSIRO Atmospheric Research: International expert on air
pollution meteorology and modelling

Prof Philip Weinstein Professor, School of Population l-lealth, University of WA: Expert in
Epidemiology and Environmental Health
Assessment of impact of emissions
The process of impact assessment involved the following basic steps:
Construction olan emissions inventory based on information gained form the Air Emissions
Impact Assessment project. The inventory and basis for its construction was independently peer
reviewed by Mr Len FelTari.
Identification of other existing and proposed substantial sources of emissions in the Collie area
These sources included existing Muja and Collie A coal fired power stations and the proposed
Bluewater and Collie B coal fired power stations.
Air dispersion modelling of current and anticipated emission scenarios using the emissions
inventory and verified methodologies developed by the Air Emissions Impact Assessment
project. Verification of modelling and modelling results were independently peer reviewed by
CSIRO.
Conduct of a health risk assessment which employed benchmark methodologies developed under
the Air Emissions Impact Assessment project and used the predicted ground level concentrations
from air dispersion modelling. The health risk assessment was independently peer reviewed by
Professor Philip Weinstein.
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Major emissions

The major air emissions from the existing Refinery operations include:
sulphur dioxide (SO2) predominantly from the coal lired steam and electricity generating facility
greenhouse gases, oxides of nitrogen (NO), predominantly from the coal fired steam and
electricity generating facility and the gas fired cogeneration plant
particulates arising predominantly from the coal fired steam and electricity generating facility and
calciners
odour and volatile organic compounds (VOCs) principally from digestion area vents and
calciners.
Changes in emissions of major contaminants will depend largely on the fuel option (coal or natural
gas) adopted for additional electricity and steam generation. A separate environmental impact
assessment under Part IV of the Ent'ironinenia/ Proieciion Act /986 is in progress for a proposal for
additional natural gas fired cogeneration facilities.
Emissions that are expected to increase above the level currently approved, if the additional coal fired
boiler expansion option was implemented include:
greenhouse gases
particulates
NON. SO2 and CO
VOCs.
Table 6 provides a comparison of existing and expansion air emissions.
Table 6

Comparison of existing and expansion emissions for substances of interest

Contaminant

Production scenario - Total emission rate (kgihour)
Existing 3.25 Approved 3.7
Mtpa
Mtpa

Change in total emission rates (%)

4.4 Mtpa
Coal fired
boiler

4.4 Mtpa, NG
co-gen
iniplemented

Expansion vs approved
production
Coal boiler

0.004

0.003

15.0%

NG co-gen

Expansion vs existing
production
Coal boiler NG co-gen2

Arsenic

0.003

Benzene

0.101

0.096

0.111

0.111

15.8%

15.8%

9.4%

9.4%

Benzo(a)pyrene

2.62 x 10

2.68 x 10

3.22 x 10

2.07 x 100

19.9%

-22.9%

22.8%

-21.0%

Carbon monoxide

81.4

82.4

106.2

77.7

28.8%

.5.8%

30.4%

-4.6%

Fluoride

2.3

2.3

2.8

1.8

19.8%

-22.9%

22.7%

-21.0%

Formaldehyde

0.004

9.0°A

19.4%

-5.5%

2.1

2.2

2.7

2.2

24.3°A

2.9%

31.4%

8.8%

Mercury

0.028

0.031

0.038

0.038

23.2%

20.7%

36.8%

34.0%

NOxas NO,.

481.3

494.3

716.2

548.1

44.9%

10.9%

48.8%

13.9%

Odour

34.1

13.9

18.0

16.6

29.1%

19.1%

-47.2%

-51.3%

PM,0

31.6

31.9

34.2

29.6

7.2%

-7.1%

8.1%

-6.3%

PM1 .

17.8

17.9

19.1

16.8

6.8%

-6.5%

7.6%

-5.8%

1134.6

1162.1

1393.3

896.7

19.9%

-22.8%

22.8%

-21.0%

Sulphurdioxide
Toluene
Total dioxins and
furans°

0.6

0.3

0.3

0.3

16.9%

-14.7%

-41.0%

-57.0%

2.58x 10 °

2.64 x 10 °

3.19 x 10

2.25 x 10 °

21.1%

-14.6%

23.5%

-12.9%
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Production scenario - Total emission rate (kg!hour)
Existing 325 Approved 3.7
Mtpa
Mtpa1

Total VOCs
Total USEPA 16 PAH5
Total xylenes

4.4 Mtpa
Coal fired
boiler3

4.4 Mtpa. NG
co-gen
implemented'

Change in total emission rates (%)
Expansion vs approved
production
oilr

NG co-gen3

Expansion vs existing
production_______
Coal boiler NGco-gen3

33.2%

-8.9%

20.9%

-17.3%

0.0053

21.8%

15.2%

20.6%

14.1%

0.035

42.8%

9.5%

24.3%

-4.7%

25.2

22.9

30.5

20.9

0.0047

0.0046

0.0056

0.037

0.032

0.046

Additional coal fired boiler option is implemented for expansion (includes digestion emission control)
Toxic equivalents.
Note: The additional coal fired boiler is part of this proposal and is presented as a worst case in order to provide flexibility for an
additional coal or gas fired cogeneration facility. However, the additional gas cogeneration proposal is not part of this proposal but is
being assessed as a separate proposal by the EPA. If the gas cogeneration proposal is implemented it may result in the additional coal
boiler being unnecessary,
2

Best practice emission control
The expansion will employ best practice in the control of emissions from the major new thcilities to be
installed as part of the expansion including:
baghouse control of particulate emissions from the new calciner
baghouse control ol particulate emissions and flue gas desulphurisation on the proposed new coal
fired boiler.

Anticipated ground level concentrations following the expansion
(ii-ound level concentrations of substances arising from refinery emissions were determined using
CALPUFF/CALMET models in combination with TAPM model developed by CSIRO.
The model's predictive performance is satisfactory for assessing impacts of the proposed expansion
within 15 km of Worsley. However, the modelling appears to over-predict SO2 concentrations by
about 50110 east of Collie when modelling all sources in the Collie area.
A number of scenarios were modelled to forecast ground level concentrations in the vicinity of the
Worsley Refinery including (Table 7):
existing Worsley Relinery emissions at a production i-ate of Mtpa
3.25
(Scenario I
Worsley Refinery expansion with an additional coal fired boiler (Scenario 2a)
Worsley Refinery expansion with a gas fired cogeneration facility (Scenario 2b)
existing Collie sources with proposed Collie sources (Scenario 5)
Worsley Refinery expansion with additional coal fired boiler and existing and proposed Collie
cumulative sources (Scenario ôa)
Worsley Refinery expansion with gas fired cogeneration facility and existing and proposed Collie
cumulative sources (Scenario 6b).
The maximum 1-hour, 24-hour and annual average SO2 concentrations were all below the National
Environment Protection Measure guideline at all sensitive receptors around Worsley for all modelling
scenarios. The predictions also show that the refinery expansion under worst case emissions may
cause only a small inci'ease (of the order of 10-15%) in 1-hour maximum ground level concentrations
cOmparedl with the existing situation at receptors most affected by the refinery. The maximum 10-

xecuTive Summay Fna - May 2005

35

-

sfrategen

Executive Summary

niinute concentration for SO2 at the sensitive receptor experiencing the maximum concentration for
scenario 2a was below the WHO 10-minute guideline value olabout 500 tg/m.
The maximum 1-hour concentration predicted for refinery expansion was about 300 pighn. Similarly,
the maximum 1-hour average NO2 concentrations and maximum 24-110ur average PM I) and PM2.5
ground level concentrations arising from particulate emissions from point sources were all well below
the National Environment Protection Measure guideline value, at all sensitive receptors around
Worsley, under all scenarios.
The addition ol'extra NOX from either the coal fired or gas fired Worsley expansion will have a
negligible effect on ozone concentrations in the region.
Table 7

Predicted maximum ground level concentrations at any sensitive receptor within
15 km of Worsley Refinery
Scenario maximum ground level concentration

Contaminant

Ave time

Guideline

1

2a

2b

5

6a

6b

2x10 5
5.4x10u

2.5x10 5
6.1xlO 5

2.4x10 5

4.3x10 5

5.1xl0'5

<Scen 2a

N/A

N/A

5.1x10 5
N/A

5.2 xlO 1

4.6x1 0

<Scen 2a
17

N/A

N/A
19

N/A

19
1.8x10 5

1.8x10 9

1.8x10 9

0.19
N/A

0.2
N/A

0.19

1.6x10<

7x10 4

7x10 4

(pg/rn3 )

As
Benzo(a) Pyrene

Annual

Benzene

Annual

0.00067
0.00032

Annual

10

8-hour
CO
Dioxins!furans(ug- Annual
TEO/m-)

1100&

24-hour
24-hour

Hg

Annual

50
1.01

1-hour

2502

Annual

62

Odour (ou)

3-men

PAH
PM.

Annual
24-hour
24-hour

SO2

Annual
1-hour

PM

16
6.2x10

-

F
Fornialdehyde
NO2

-

2.9

0.11
0_24
5.1x101

5

odour
units/rn1
501
25.1
8.01

Annual

570
2302
572

24-hour

--

7.3x10 1
0.11
0 33
6.9x10

6.8x10
0.11
<Scen 2a
6.9x10

19

N/A

51.5
0.97
2461

55.6
1.3

52.6
1.1

54.6

55.6

1.8

534'

-

-

2.2
-

53.6
2.0
-

3.5x101

3.3x10<

<Scen 2a

3.4x10 5

N/A

2.9

2.9
1.7

2.9
1.7

20

20

11

11

20
11

0.062
250

0.064

0.062
250

0.44
310

0.45
310

0.45

300
55
2.7

55
2.4

45

58
4.7

0.065
0.28

<Scen 2a
028

65
4.8
N/A

0.0021

0.0097

<Scen 2a

N/A

1.7

Toluene
VOCs

24-hour

37502

55
2.4
0.13

Annual

Xylenes

24-hour

10802

0.29
0.0078

1

17

4.3
N/A

0.28
N/A

310

N/A
0.28
N/A

Source: EA and PAE 2005a
995 percentile
2World Health Organisation(1999)
National Environment Protection Measure guidelines
4ANZECC (1990)
2Based on EPA (2002)
N/A refers to additive ambient concentrations for these substances from other regional sources not modelled

Health risk assessment
The risk assessment methodology used is consistent with that of the Australian enHealth Council, the
US Environmental Protection Agency, and the US Agency for Toxic Substances and Disease Registry.
The risk assessment process employed is shown diagrammatically in Figure 9
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Figure 9

Toxikos risk assessment process

Representative

receptors

A number of potentially sensitive receptors were identified within the environs of the Worsley
Refinery from examination of aerial photography and through consultation with community
representatives and the Department of Health (Figure 10)
These locations included:
residential premises
sports oval at Allanson
Allanson Primary School
Amaroo primary School
Collie recreation ground
These receptors were chosen on the basis of representing the most sensitive locations within 15 km of
the Worsley Refinery for estimating exposure to contaminants emitted from Worsley.
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Figure 10 Representative receptors for health risk assessment and ambient monitoring
locations
General conclusion of the health risk assessment
Acute, chronic and carcinogenic risk from refinery emissions

The emissions of major importance to health are SO7. NO,,. and particulate matter. Other emission
components, even collectively, contribute very little to the overall acute or chronic direct health risks.
C;arcinogenic risks are calculated to he below the acceptable range for protection of public health.
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While there are some uncertainties in this assessment these are balanced by a large degree of
conservativeness in the risk assessment that errs on the side of safety. Overall there is a good degree
of confidence that emissions from the refinery expansion are very unlikely to cause direct acute or
chronic health effects in the surrounding population.
Amenity impact
There is very little potential for sensory irritation by emissions from the refinery expansion and there
is a high level of confidence in this conclusion.
Odour emissions from the refinery expansion were evaluated according to the WA EPA and NSW
EPA criteria. It was found that odours from the expanded refinery are unlikely to cause an impact on
amenity and there is a medium to high level of confidence in this prediction.
Additional information will be gathered as part of the Air Emission Impact Assessment project to
provide further understanding of the refinery's odour emissions and the relationship ol odour intensity
as distance from the refinery increases.
Cumulative health impacts of refinery emissions with existing and proposed power
stations
Uncertainty associated with the emission data and modelling of the cumulative exposure (HRA
scenario 3) is significant, and is solely associated with insufficient power station information being
available for the risk assessment. For instance, comprehensive emission data (metals, PAL-Is and
dioxin congeners, VOCs, PM25) for the power stations was not available and consequently these
substances have not been included in the assessment.
Important factors that may mitigate some of this uncertainty are the possibility that not all the
envisaged power stations for the area will be operating at the same time and that the dispersion
modelling of power station emissions near Collie may be significantly over-predicting ground level
concentrations (at least with respect to SO2).
There is little likelihood of chronic direct health effects but not all the necessary information was
available for the chronic health effects assessment. For the area between the refinery and Collie the
conclusion that direct health effects are unlikely from chronic exposure to the cumulative emissions
has greater uncertainty associated with it and needs to be tempered with the knowledge that not all
substances in emissions from the power stations have been included in the assessment.
While there is comprehensive information for the emissions from the Worsley Refinery for the
cumulative scenario, the data is less extensive for the power stations. Although the uncertainties
associated with predicting ground level concentrations of emissions from the power stations are large,
the impact on the acute assessment for health effects is anticipated to be limited. This is because at
receptor locations where there is likely to be cumulative acute exposure (i.e. 8-14 km north of the
refinery but approximately 40 km from the power stations) the emissions from the refinery dominate.
There is low likelihood for cumulative health effects from acute exposures at these locations.
NOISE AND VIBRATION

An acoustic model has been developed for the refinery using the Environmental Noise Modelling
noise modelling program developed by RTA Technology for the Australian Noise Advisory Council.
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This model predicts that the overall sound power level for the refinery is expected to increase by
0.4 dB(A) after the expansion work is completed.
Expansion of the refinery and the addition of proposed new equipment will not lead to any significant
increase in the noise profile of the refinery and assigned noise levels will be met at the nearest
residences. Increase in the noise levels due to increased rail movements will not unduly alTect
amenity of residential areas adjacent the track.
WATER RESOURCES

The continuation of current water quality protection practices, controls and monitoring systems will
ensure that the project expansion will not result in additional risk of contamination of offsite
groundwater and surface water.
Any changes to refinery water supplies will be undertaken with full consideration ol environmental
water provisions.
DusT EMISSIONS
The Bauxite Residue Disposal Areas are potentially one of the most significant sources of dust
emissions under (Iry and adverse meteorological conditions.
The expansion will not require ',in increase in the footprint of the residue disposal area but the
deposition area within the footprint will increase. This increased usage will effectively reduce the
time areas are left dry and therefore reduce the potential for dust emissions.
Worsley have implemented a residue disposal area dust management program to reduce fugitive
emissions. This program includes:
maintenance of refinery buffer
amphibious rolling of exposed residue surfaces to control carbonate formation
ploughing and deep ripping of residue surface to expose wetted surface and increase surface
roughness
sheeting of long term exposed residue surface using separated sand fraction
wetting of surrounding unsealed roads and construction areas.
Fugitive dust emissions from the expansion of the refinery operation will be subject to the same
controls in place or proposed for existing operations. The implementation of the expansion is not
expected to result in any significant increase in dust emissions.
TRAFFIC (ROAD AND RAIL).

The main access to the refinery is from Coalfields Road which is approximately 11 km to the south of
the refinery. Coalfields Road is constructed to State Highway standards and consists of two 3.5 metre
wide lanes with 1.2 metre wide shoulders.
Most traffic to the refinery turns off Coalfields Road into Gastaldo Road. Gastaldo Road consists of
two lanes with speed limits ranging from 8() km/h to 110 km/li, and numerous overtaking areas. No
residences are located along Gastaldo Road.
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Secondary access to the refinery is via Mornington Road from Harvey and Collie. Mornington Road
adjoins the Southwest l-lighway south of Harvey, intersects Gastaldo Road and continues to Collie. A
portion of Mornington Road is sealed from Southwest l-lighway and between Worsley and Collie. The
remaining length between the Southwest Highway and Gastaldo Road is unsealed.
The impacts of the increase in traffic due to the expansion will be managed through the
implementation of a Construction Environmental Management Plan. Ongoing impacts from road
traffic following the completion of construction are considered to be of little significance. Likewise
the impacts from the increase in the train movements are within the capacity of the existing system.

ENVIRONMENTAL MANAGEMENT PROGRAMME
The overall purpose of the Environmental Management Programme (EMP) is to describe measures to
protect significant environmental features that may potentially be affected by project operations
following expansion. The EMP is arranged into chapters according to project wide environmental
factors and the three operational areas: mining, bauxite transport, and reuineiy. Each chapter of the
EMP comprises several component management plans describing controls for the potential impacts on
relevant environmental factors.
This EMP is prepared for the purposes of the environmental approval process and represents a
preliminary form of the plans that would be presented for approval by the Minister for the
Environment prior to implementation of the proposal.
The component plans have been structured according to DoE guidelines for preparation of
environmental management plans as follows:
relevant commitments, and statutory requirements and EPA objectives
potential impacts
environmental management objectives
key performance indicators
management actions
monitoring, review and reporting
A summary of the EMP is not provided here, but the EMP is presented as Volume 2 of this ERMP.

PROPONENT COMMITMENTS
The Worsley Bauxite—Alumina Project was not subject to the provisions of Part IV of the
Environmental Protection Act until 1995 when the proposal to expand the project from 2.0 Mtpa to
3.5 Mtpa was assessed by the Environmental Protection Authority. Ministerial Statement No. 423 was
issued in July 1996 allowing the expansion to be implemented. The Ministerial Statement contains
conditions which include the requirement to implement 109 proponent environmental commitments
developed during the assessment process.
The assessment required for the proposed expansion provides an opportunity to rationalise the large
number ofexistmg proponent commitments to bring the Worsley Bauxite--Alumina Project
commitments in line with contemporary presentation of commitments.
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This ERMP proposes new proponent commitments for most of the relevant environmental factors
relating to specific and general environmental management areas (Table 8). The proposed
commitments are structured to be consistent with the EPA's Guidelines for preparing an
Environmental Review and Management Programme.
Table 8
No

Consolidated proponent commitments
Topic

Action

Timing

Advice from

Project Wide
Environmental
management

Worsley will prepare and implement a management plan for
general areas of project environmental management that:

Prior to
construction

EMLG

Prior to
commissioning

EMLG

Operational

EMLG

Prior to
commissioning

EMLG/DoE

establishes environmental audit plans for the project
identifies and maintains environmental management
reporting requirements
establishes consultation and liaison requirements and
mechanisms with the Environmental Management Liaison
Group, Community Liaison Committees and other
stakeholders
addresses spills management and response
addresses management of project construction activities.
2

Greenhouse
gases

Worsley will prepare and implement a Greenhouse Gas and
Energy Conservation Plan for the project that:
maintains an inventory and reports project greenhouse
emissions and greenhouse intensity
evaluates and adopts best practice technology to improve
project greenhouse intensity
identifies, evaluates and implements greenhouse reduction
and offset measures; such measures may be 'no regrets' or
beyond no regrets' measures
maintains Worsley's participation in the Australian
Greenhouse Challenge Plus program

3

Closure

Worsley will prepare a conceptual Decommissioning and
Closure Management Plan that addresses:
development of suitable end land uses and objectives for
decommissioning and closure in consultation with the
Environmental Management Liaison Group and Community
Liaison Committees
establishment of completion criteria for rehabilitated areas
closure concepts
areas of research
rehabilitation prescriptions suitable for all aspects of closure
closure monitoring
stakeholder consultation
updating the conceptual Decommissioning and Closure
Management Plan

4

Waste disposal
(other than
bauxite residue)

Worsley will prepare and implement a management plan for
waste (other than bauxite residue) that:

.

identifies
dentifies and quantifies all project waste
identifies all wastes that can be recycledfre-used
details a program to reduce waste
maximises the quantities of waste that are recycled
monitors waste volumes disposed to landfill
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Topic

Action

Timing

Advice from

Mining operations
5

Vegetation,
flora, fauna and
rehabilitation

Worsley will prepare and implement a Flora, Fauna and Forest[Prior to
Protection Plan which will include the following:
construction

EMLG/CALM

Vegetation and flora
a program for baseline surveys before mining
a continued program to conduct seasonal vegetation
surveys. These will contribute to existing knowledge of the
distribution and extent of vegetation in the extension area
-the excision from mining of Lukin 2 and Dalmore 2 vegetation
complexes that are not severely degraded
*the excision from mining of areas with a substantial
proportion of the local population of Declared Rare Flora
-the excision from mining of Threatened Ecological
Communities
*the excision from mining or clearing of all heaths and granite
rock outcrops, including adequate buffers. This applies
where they occur in the Michibin Complex which has less
than 30% remaining and other complexes where practicable.
a program to monitor the distribution and abundance of flora
and heath land communities adjacent to mined areas
a program for weed control

Fauna
a program to conduct seasonal fauna surveys. These will
contribute to existing knowledge of the distribution and
extent of fauna of significance and associated habitats in the
extension area, in particular they will:
determine habitat associations of fauna (especially short
range endemic invertebrates, reptiles and birds) in order
to determine the local significance and impact of the
proposed mining operations. This will include
determination of any effects on fauna as a result of
fragmentation and isolation of habitat.
determine measures of abundance of significant species
(especially critical weight range mammals)
identify rare habitats and old hollows. Disturbance of
such habitats will then be avoided wherever practicable.
a collaborative feral animal program that integrates rabbit,
feral cat and fox control measures
creation of wildlife corridors wherever practicable
establishment of fauna habitat zones in consultation with the
State
Forest disease

Worsley will prepare and implement a Forest Disease
Management Plan. The plan will include reasonable and
practicable actions that Worsley will employ to minimise the
risk of introducing or spreading forest disease. Specifically the
plan will address:
dieback hygiene procedures
research into forest disease management
rehabilitation of forest project areas affected by Jarrah
dieback
monitoring of the spread of forest disease infections in
mining areas and any associated secondary impacts
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Topic
Rehabilitation

Action
Worsley will prepare and implement a Rehabilitation Plan
which will address the following

:

Timing

Advice from

Prior to
construction

EMLG/CALM

Prior to
construction

EMLG/D0E

Prior to
construction

EMLG/D0E

description of the rehabilitation process
progressive rehabilitation of mining areas which minimises
the time between mining and rehabilitation, particularly in
areas of high visual amenity
a program of research to improve rehabilitation outcomes
consideration of climate change in rehabilitation planning
monitoring of the establishment of flora species in
rehabilitation
a process for progressive development of completion criteria
establishment of recalcitrant species in rehabilitation
the use of local provenance seed in rehabilitation
re-creation of fauna habitat in rehabilitation areas to
encourage fauna re-colonisation
monitoring of recruitment of fauna into rehabilitation areas
8

Water
Resources

Worsley will prepare and implement a Water Resource
Management Plan Mining which takes into account changing
rainfall patterns and which will address the following:

-

assessment of salinity hazard and salt storage in soils in
proposed mining areas
development of predictive tools to estimate the extent of
watertable rise due to mining operations
monitoring of salinity and level of groundwater in and near
mining areas
monitoring of regional water quality (salinity) of streams and
groundwater
contingency measures for salinity management
assessment of water dependent ecosystems in new mining
areas
a process for selection of water supplies for the mine,
including the evaluation of alternatives
improvement in the efficiency of water use
monitoring of water usage, groundwater level and any
groundwater dependent ecosystems which may be affected
by Worsley's groundwater abstraction
working arrangements for exploration and mining in public
drinking water supply areas
establishment of appropriate stream buffer zones
spills management
sediment control and drainage management in all areas
where Worsley operates
9

Dust

Worsley will prepare and implement a Dust Management Plan
that addresses the following:
suppression of dust in all areas where Worsley operates,
including the use of additives to reduce water consumption
where appropriate
monitoring of dust levels at locations upwind and downwind
of operating areas
monitoring of the impact of dust on vegetation adjoining
haulroads and the development of measures to address any
identified significant adverse impacts
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Topic
Noise and
Vibration

Action
Worsley will prepare and implement a Noise and Vibration
Management Plan - Mining, that will address the following:

Timing
Prior to
construction

Advice from
EMLG/D0E

forecasting of operational noise
measures to ensure compliance with noise regulations.
These will include mine planning and day to day noise
forecasting
measures to control noise emissions from mining equipment
monitoring of operational and blast noise and vibration
implementation of corrective and preventative actions where
in-house targets are exceeded
response to complaints
community consultation
Il

European
Heritage and
Recreation

-

Worsley will prepare and implement a Public Safety and
Recreation Facilities Management Plan, before mining in the
extension area. The plan will address the following:

---Prior to
construction

EMLG

public safety measures
road and walking track closure and re-establishment
noise management measures where mining is close to
popular recreational sites
establishment of new recreational sites where existing
popular sites are severely affected by mining operations
stakeholder consultation.
Bauxite transport corridor
12

Relevant
environmental
factors construction

Worsley will develop and implement a Construction
Management Plan for bauxite transport systems which details
measures to address the following as they relate to
construction:
flora and fauna habitat surveys before and after construction
avoidance of Dalmore 2 and Lukin 2 vegetation complexes
and Threatened Ecological Communities
'where practicable, avoidance of all heaths and granite
outcrops from the proposed corridor extensions where they
occur in the Michibin complex and other complexes.
Minimisation of disturbance to streams and associated
riparian vegetation during construction of stream crossings
control of access during construction
forest disease management
control of runoff and dust
'feral animal control
workiorce education regarding the protection of vegetation,
flora, fauna, and watercourses
protection of Aboriginal heritage and culture
protection of European heritage
management of impacts on recreation facilities
management of recreation and social impacts
management of waste
management of noise
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Topic
Relevant
environmental
factors
operation

-

Action

Timing

Worsley will prepare and implement an Operation
Management Plan prior to operation of any bauxite transport
system that will address the following:

Advice from

Prior to
construction

EMLG/CALM

Prior to
construction

EMLG/CALM

Prior to
construction

EMLG/D0E

Prior to
construction

EMLG/D0E

measures to control access specifically:
public access
road crossings
emergency access
application of the Forest Disease Management Plan
inspection and monitoring of forest health within and adjacent
to the proposed corridor extensions
the CALM Interagency Agreement for Wildfire Suppression
maintenance of the transport corridor as a controlled
drainage system

14

Noise

Worsley will prepare and implement a Noise Management
Plan Bauxite Transport, which will address:

-

the use of noise emissions modelling results in the siting of
transport corridors
monitoring of noise emissions from conveyor systems to
demonstrate compliance with Agreement Act requirements
corrective and preventative actions where in house targets
are exceeded
identification of potential noise sensitive premises
community consultation
response to complaints.
Refinery
15

Air emissions

Worsley will prepare and implement an Air Quality
Management Plan which will includes the following:
air quality improvement plan addressing priority areas.
These will include mercury emissions from digestion, fugitive
dust emissions from residue areas, VOC emissions from
calciners, a program for the Air Emissions Impact
Assessment project and community consultation
field odour assessment study
assessment of odour from the refinery catchment lake
ambient air monitoring program
emissions monitoring program, with emphasis on odour
emissions from significant point and area sources
actions to control fugitive and point source particulate
emissions
incident and complaints response
program for annual reporting on air quality

16

Noise

Worsley will prepare and implement a Noise Management
Plan Refinery which will include the following:

-

noise monitoring program
maintenance of refinery noise model
actions to ensure compliance with noise regulations
establishment of noise standards for use in acquisition of
new noise emitting equipment
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No

Topic

Action

17

Water resources

Worsley will prepare and implement a Water Resource
Management Plan - Refinery that takes into account changing
rainfall patterns and that addresses:
strategic water source planning
improvement in the efficiency of water use at the refinery
protection of water quality in the Augustus River, which is
located downstream of the refinery
maintenance of environmental water provisions
surface and groundwater quality monitoring
management and cleanup of spills and onsite contamination

EMLG: Environmental Management Liaison Group
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Summary of relevant environmental factors
Environmental
factor

EPA objective

Existing environment

Potential impacts

To maintain the abundance,
diversity, geographic distribution
and productivity of flora at species
and ecosystem levels through the
avoidance or management of
adverse impacts and improvement
in knowledge.
Protect significant flora and
vegetation communities consistent
with the provisions of State and
Commonwealth legislation and
policy and CALM directives.

The extension area occurs within the
South-West Botanical Province and
straddles the Darling System of the
Dale Subdistrict and the Avon
Botanical Districts comprising the
Northern Jarrah Forest.
The Brookton and Central mining
envelopes comprise mainly remnant
vegetation within State Forest, with
the three southern mining envelopes
occurring predominantly on private
land which has mostly been cleared
for agriculture.

The proposed expansion into new
mining areas will result in an
increase in the rate of clearing of
vegetation and an increase in the
existing approved mining footprint.
Key activities or aspects of the
proposal that may potentially affect
vegetation and flora include:
site preparation will involve
progressive removal or
disturbance of vegetation, with
associated primary and
secondary effects
mining activity could increase the
risk of spread of forest diseases
and weeds, as well as
disturbances to the soil profile
and soil seed-store
water consumption for use in
mining could affect groundwater
depend ant vegetation.

I Environmental management

I Environmental outcome

Mining operations
Vegetation and
flora
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Preparation and implementation of
vegetation, flora and fauna
management plan
Pre-mining vegetation surveys to
identify areas of conservation
significance and accurate
documentation of occurrence of
vegetation types.
Minimisation of operational areas.
Buffers between mining and
vegetation of substantial conservation
significance
Avoidance of Lukin 2 and Dalmore 2
vegetation complexes, Threatened
Ecological Communities, heathlands,
granite outcrops, and areas with
substantial population of Declared rare
flora.
Incorporation of recalcitrant species in
rehabilitation
Weed and forest disease control
measures
Incorporation of vegetation protection
strategy in the annual rolling Ten Year
Mine Plan and annual assessment of
this plan by Environmental
Management Liaison Group
Flora research and research into the
propagation of recalcitrant species.
Rehabilitation of disturbed areas to
sustainable forest ecosystems.

In the short-term the project may
temporarily affect the local
abundance of Priority Flora species
in some areas, and potentially of two
species of Declared Rare Flora in a
limited area, however these species
will be encouraged to establish in
rehabilitation and could potentially
increase the viability of these
species in the locality over the longterm.
In the long-term the project will result
in a minor modification of the local
landscape (e.g. change in
expression of rises and valleys) and
associated vegetation communities.
Regional biodiversity is not
anticipated to be affected due to
avoidance of vegetation and the
success of Worsleys rehabilitation.
In some instances biological
diversity is anticipated to be
improved following mining
particularly on land that is currently
cleared.
There will be increased knowledge
of plant ecology and function in the
region from flora surveys,
revegetation and propagation trials
and from associated research.

Strafe ci en
Environmental
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Fauna
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EPA objective

Existing environment

To maintain the abundance,
diversity, geographic distribution
and productivity of fauna at
species and ecosystems levels
through the avoidance or
management of adverse impacts
and improvement in knowledge.

The study area encompasses a very
broad range of habitats with a
transition from Jarrah forests,
associated with lateritic soils of the
escarpment, to Wandoo woodlands,
more typical of the western
Wheatbelt.
A total of 215 vertebrate fauna
species may occur in the study area,
including 16 frogs, 54 reptiles, 31
mammals and 114 birds,
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Potential impacts

Environmental management

The key potential impact on fauna
will arise from site preparation that
involves progressive removal or
disturbance of fauna habitat from
areas to be mined and for
associated mining infrastructure,

Preparation and implementation of
vegetation, flora and fauna
management plan
undertaking extensive fauna surveys
before mining and on a seasonal
basis.
Retention of the significant majority of
fauna habitat within the five new
mining envelopes,
Creation of wildlife corridors wherever
practicable
Avoiding as far as practicable rare
habitats, old hollow trees and
fragmentation of fauna habitat
Minimising the mining operation areas.
Collaborative feral animal control
programs.
Investigating options for maintaining or
establishing wildlife corridors/linkages
and identification of fauna habitat
zones in consultation with the State.
Prompt rehabilitation of mined areas
with re-creation of fauna habitats.

49

Environmental outcome
In the short term there will be a
reduction in the extent of fauna
habitat as mining progresses but
over the longer term rehabilitation
will restore the extent fauna habit to
pre-mining levels.
Local fauna abundance in the short
term may be affected but on the
other hand ongoing feral animal
control will increase the abundance
of native fauna species over the
whole mining area
Implementation of environmental
management measures, in particular
the prompt progressive rehabilitation
of all areas disturbed by mining
operations to restore original fauna
habitat values will reduce the risk of
significant adverse impacts on the
local and regional abundance of
significant species.
The ongoing fauna surveys and
associated research will also
increase the knowledge of fauna
I ecology in the region

Executive Summary

Strategen
Environmental
factor

EPA objective

Existing environment

Potential impacts

Environmental management

Water Resources

To maintain the quantity and
quality of water so that existing
and potential environmental
values, including ecosystem
maintenance, are protected.
To maintain the integrity,
ecological functions and
environmental values of wetlands.

The new mining areas are within the
low rainfall zone.
Portions of new mining areas extend
into public drinking water supply
areas associated with Helena
Reservoir and Canning, Serpentine
and South Dardanup Dams.
Regional water quality ranges from
potable in public drinking water
supply areas to saline in areas where
extensive clearing for agriculture has
taken place.
New mining areas do not occur within
any proclaimed groundwater areas.

Vegetation clearing for mining
operations will alter the water
balance in the landscape at least in
the short term, leading to watertable
rise and potentially bringing saline
groundwater to the surface,
Runoff and spills from mining
operations, are a potential a threat to
water quality.
Groundwater abstraction for use in
mining operations may potentially
affect groundwater dependent
ecosystems.

Dust

To ensure that dust emissions do
not adversely affect environment
values or the health, welfare and
amenity of people and land uses
by meeting statutory requirements
and acceptable standards.

Mining operations located
predominantly in forested areas
surrounded by agricultural land.
Some mining occurs on previously
cleared private land,
Other sources of dust (particulates) in
the area include traffic on unseated
roads, fires, farming activities and
wind erosion of bare surfaces.

Emissions of fugitive and point
source dust due to blasting, crushing
and materials handling operations,
mining operations and earthworks
and wind over bare areas potentially
contributing to ambient dust levels.

Preparation and implementation of
water resource management plan
including a water use efficiency
program.
Establishment of stream buffer zones
and implementation of sediment, spills
and drainage control procedures for
mining operations.
Establishment of monitoring bore
network and surface and groundwater
monitoring program.
Assessment of salinity hazard in
annual rolling Ten Year Mine Plan with
review by the Environmental
Management Liaison Group.
Salinity hazard assessment to include
prediction of watertable response to
mining activities.
Contingency measures for
management of salinity
Development and implementation of
working arrangements with the DoE in
public drinking water supply areas.
Continuance of dust suppression of all
running surfaces using water and dust
suppression agents, and use of water
sprays at crushing and materials
handling facilities,
Management of timing of blasts,
Minimising bare or open mining areas.
Monitoring of ambient dust levels
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1

Environmental outcome
Given the relatively small scale of
mining operations which is proposed
within sensitive catchments,
Worsley's risk based management
approach and development of
contingency measures it is
considered unlikely that any
significant impact on environmental
and social values relating to water
resources will result from mining
activities.
Salinity hazard will be managed and
contingency measures implemented
to ensure unacceptable impacts do
not occur

Given that the current and future
mining areas are principally in State
Forest and mostly distant from
sensitive premises, current
management strategies are likely to
be sufficient to ensure that the
proposed increase in mining activity
and area will not result in dust levels
that adversely affect environment
values or the health, welfare and
amenity of people and land uses and
will meet statutory requirements and
acceptable standards

Executive Sum

Strateaen
Environmental
factor

EPA objective

Existing environment

Potential impacts

Environmental management

Environmental outcome

Noise and
vibration

To protect the amenity of nearby
residents from noise impacts
resulting from activities associated
with the proposal by ensuring the
noise levels meet statutory
requirements and acceptable
standards.

The proposed new mining areas are
situated predominantly in State
Forest with few noise sensitive
premises or on private land
consisting of a small number of
isolated premises.
Existing mining operations occur
within a similar environment, with
some noise sensitive premises in
proximity to mining operations.

Blasting, operation of heavy mining
equipment and crushing and
materials handling facilities generate
noise that could potentially affect
noise sensitive premises.

Management of blasting and mining
operations to ensure compliance
with Environmental Protection
(Noise) Regulations 1997.

Aboriginal
heritage and
culture

To ensure that changes to the
biophysical environment do not
adversely affect historical and
cultural associations and comply
with relevant heritage legislation.

A total of ten registered aboriginal
sites are known to occur in the
vicinity of the proposed new mining
areas (8 archaeological and two
mythological),
Numerous scatters are located
throughout the eastern jarrah forest,

Site preparation and mining activities
may disturb registered and/or
undiscovered Aboriginal
archaeological sites or may interfere
with or disturb areas of ethnographic
significance.

Preparation and implementation of
noise management plan.
Blast design takes into account
meteorological conditions and blasts
are timed to avoid temperature
inversion periods. Monitoring of blast
noise.
Modelling and monitoring of
operational noise.
Application of noise management
strategy that includes selection of
mining equipment that generates less
noise and mining operations
contracted to areas away from noise
sensitive premises under adverse
meteorological conditions or otherwise
managed to ensure compliance with
noise regulations.
Continue systematic archaeological
and ethnographic surveys of proposed
new mining areas.
Consultation with representative of
traditional owners to formalise heritage
protection.
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No registered Aboriginal heritage
sites will be disturbed by the
proposal.
Worsley's experience with managing
these sites provides a high level of
confidence that any new Aboriginal
heritage sites that may be present in
the proposed new mining areas will
be managed accordingly and in
consultation with South West Land
and Sea Council and the Gnarla
Karla Booja people.

Strafe g en

7

Executive Summary

Environmental
factor

EPA objective

Existing environment

Potential impacts

Environmental management

Environmental outcome

European
heritage and
recreation

To ensure that existing and
planned recreational uses are not
compromised.
To ensure that changes to the
biophysical environment do not
adversely affect historical and
cultural associations and comply
with relevant heritage legislation.

A small number of recreational sites
occur within and in the near vicinity of
the proposed mining envelopes in the
extension area consisting of picnic
and camping grounds, walk trails and
heritage sites.
The Bibbulmun track crosses the
existing overland bauxite conveyor,
No known European heritage sites
are known to occur within the
proposed new mining areas.

Progressive rehabilitation and
minimising time between clearing and
rehabilitation,
Placement of long term mining plant
away from recreational areas.
Maintenance of vegetation buffers.
Ensuring public safety in and around
all mining areas.
Realignment r redevelopment of
alternative trails in consultation with
stakeholders as necessary.

In the long-term, recreational values
will be re-established in disturbed
areas. In the short-term, access to
some areas for recreation would be
not permitted or gained from
alternate routes. Access will be reestablished subsequent to mining
operations ceasing in an area

To ensure that aesthetic values
are considered and measures are
adopted to keep visual impacts on
the landscape as low as
reasonably practicable.

Morgans and East Quindanning
mining areas are predominantly in a
rural landscape with the Hotham
North Extension, Brookton and
Central mining areas being located
within and surrounded on most
boundaries by State Forest.

Site preparation may result in
disturbance of European heritage
sites or temporary loss of use of
forestry tracks and sites used for
informal recreational pursuits (eg.
camping).
Mining operations may potentially
detract from the quality of visitor
experiences at camping and picnic
grounds, walk trails and European
heritage sites due to noise and
visibility of operations
Site preparation may reduce the
aesthetic value and visual quality of
the area due to the change in
landscape.
Mining operations and infrastructure
may be visible to the public
detracting from the visual quality of
the area,
I

Progressive clearing and rehabilitation
of mining pods to reflect pre-mining
landscapes.
During mining operations, Worsley will
continue to maintain vegetative buffers
and use appropriately coloured
building materials to blend with
surroundings.

The impact on visual amenity is
temporary and the extent of impact
on views from various locations in
the region is likely to be minor in the
short-term.

Visual amenity
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Executive

Strateaen
Environmental
factor

EPA objective

Bauxite Transport Corridor
To maintain the abundance.
Vegetation and
diversity, geographic distribution
flora
and productivity of flora at species
and ecosystem levels through the
avoidance or management of
adverse impacts and improvement
in knowledge.
Protect significant flora and
vegetation communities consistent
with the provisions of State and
Commonwealth legislation and
policy and CALM directives,

Fxectjive Summary Final - May 2005

Existing environment

The existing 51km overland bauxite
conveyor traverses the Darling
Plateau from the high rainfall to low
rainfall zone of the northern jarrah
forest. The overland bauxite
conveyor is located mainly in State
Forest, except for approximately 8 km
that traverses privately owned land,
some of which is owned by the
Worsley Joint Venture.
The proposed new bauxite transport
corridor servicing the new mining
areas is located predominantly within
State Forest or privately owned that
is vegetated or used for timber
production

I

Potential impacts

Site preparation for the transport
corridor will involve progressive
removal or disturbance of
vegetation.
Construction within the corridor
could affect watercourses
Vehicle activity within the transport
corridor could increase the risk of
spread of forest disease and weeds.
The transport corridor may impede
emergency vehicle movement in
cases of fire emergencies.

53

I

Environmental management

Preparation and implementation of
vegetation, flora, fauna and
watercourses management plan
Design corridor to avoid areas of
vegetation of substantial conservation
significance.
Detailed flora and vegetation surveys
of corridor alignment,
Manage operations to avoid, minimise,
rectify, reduce and offset impacts on
vegetation and flora wherever
practicable.
Minimise disturbance to watercourse
through appropriate design of
crossings and application of control
measures during construction.
Identifying areas of conservation
significance.
Minimising width of corridor.
Implementation of forest hygiene
procedures.
Inclusion of design of transport corridor
extension within the Ten Year Mine
Plan and review with Environmental
Management Liaison Group.

I

Environmental outcome

Only isolated removal or cutting
back of vegetation for routine
maintenance is required on the
existing overland bauxite conveyor.
Corridor alignment will be refined to
avoid areas of vegetation with
substantial conservation
significance.
Application of vegetation and flora
protection measures will minimise
disturbance of vegetation for
proposed extension of the bauxite
transport corridor and ensure
minimal impact on biological
diversity.

Strateaen

Executive Summary

Environmental
factor

EPA objective

Existing environment

Potential impacts

Environmental management

Environmental outcome

Fauna

To maintain the abundance,
diversity, geographic distribution
and productivity of fauna at
species and ecosystems levels
through the avoidance or
management of adverse impacts
and improvement in knowledge.

The study area encompasses a very
broad range of habitats with a
transition from Jarrah forests,
associated with lateritic soils of the
escarpment, to Wandoo woodlands,
more typical of the western
Wheatbelt.
A total of 215 vertebrate fauna
species may occur in the mining area
area. including 16 frogs, 54 reptiles,
31 mammals and 114 birds.

The proposed transport corridor
could create a physical barrier
impeding fauna movement from one
side to the other.
Noise and vibration of operation of
the conveyor may make habitat
adjacent to the conveyor unsuitable
for fauna habitation,
Site preparation will require removal
of vegetation and consequently loss
of habitat.

Prepare and implement vegetation,
flora, fauna and watercourses
management plan
Undertaking extensive fauna surveys
before locating proposed new bauxite
transport system extension.
Survey of fauna and habitat before
and after construction.
Feral animal control.
Workforce education on fauna
protection.
Construction of conveyors off the
ground to allow fauna movement
beneath the structure.

Bauxite transport systems will be
located to avoid disturbance of
significant habitat. Disturbance of
fauna habitat unlikely to significantly
affect local or regional abundance of
fauna
Control feral animals within and
surrounding the transport corridor
which will have positive benefits to
fauna values in areas beyond the
project area.
The ongoing fauna surveys and
associated research will also
increase the knowledge of fauna
ecology in the region.

Noise

To protect the amenity of nearby
residents from noise impacts
resulting from activities associated
with the proposal by ensuring the
noise levels meet statutory
requirements and acceptable
standards.

The existing overland bauxite
conveyor traverses the Darling
Plateau through predominantly State
Forest except for approximately 8 km
of privately owned land, some of
which is owned by the Worsley Joint
Venture. Very few noise sensitive
premises are located nearby the
overland bauxite conveyor,
Similarly, proposed extension of the
bauxite transport corridor traverses
predominantly State Forest. Privately
owned land in the vicinity of the
proposed transport corridor extension
is used predominantly for timber
cropping.

Increased operating capacity of
existing overland bauxite conveyor
resulting in change in noise profile.
Operation of a new conveyor system
to transport ore from proposed new
mining areas resulting in noise
emissions.

Prepare and implement noise
management plan
Continuation of Worsleys existing
noise attenuation program on the
existing overland bauxite conveyor,
Real time monitoring of overland
bauxite conveyor noise and
implementation of shut down
procedures to maintain compliance
with Agreement Act requirements for
noise levels.
Installation of conventional idler-type
conveyor for the proposed bauxite
transport extension to reduce noise
emissions.

Potential noise emissions from the
proposed new bauxite transport
corridor are predicted to not exceed
35 dB(A) at any noise sensitive
premises and will comply with
Agreement Act noise requirements.
Noise emissions from the existing
overland bauxite conveyor are
predicted to be in compliance with
existing requirements of the
Agreement Act.
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Strateaen
Environmental
factor
Watercourses

Aboriginal
heritage and
culture

Executive Sum

7

EPA objective

Existing environment

Potential impacts

Environmental management

Environmental outcome

To maintain the quantity and
quality of water so that existing
and potential environmental
values, including ecosystem
maintenance, are protected.
To maintain the integrity,
ecological functions and
environmental values of wetlands,

The proposed mining extension area
lies across three major catchments:
the Avon River, Swan Coast and
Murray River. The main water
courses within these catchments
include the Dale, Murray, Williams
and Hotham Rivers and the upper
tributaries of the Canning and
Serpentine Rivers with other smaller
water courses draining into these
systems. Smaller water courses are
typically ephemeral.

Construction of crossings over
watercourses will require temporary
disturbance of watercourses and
associated riparian vegetation.
Clearing for transport corridor may
increases the potential for sediments
in runoff to watercourses.

Preparation and implementation of
vegetation, flora, fauna and
watercourses management plan
Management of transport corridor as a
controlled drainage system, with
routine operational activities being
contained within the corridor. All
drainage collected within the corridor
lines will be directed down to the valley
floors and into natural drainage zones.
Silt traps and/or vegetated filter beds
will be established at appropriate
points along the drains to minimise the
movement of sediment into natural
waterways.
Silt traps will also be located at the
boundaries of particular dieback
quarantine areas where such a
measure may be beneficial in
controlling dieback spread.

Given the relatively small scale of
watercourse disturbance associated
with the proposed bauxite transport
corridor, Worsley's risk based
management approach and
development of contingency
measures, it is considered unlikely
that any significant impact on
environmental values of
watercourses will result from the
construction and operation of the
transport corridor.

To ensure that changes to the
biophysical environment do not
adversely affect historical and
cultural associations and comply
with relevant heritage legislation.

A total of ten registered aboriginal
sites are known to occur in the
vicinity of the proposed new mining
areas (8 archaeological and two
mythological),
Numerous scatters are located
throughout the eastern jarrah forest.

Site preparation and mining activities
may disturb registered and/or
undiscovered Aboriginal
archaeological sites or may interfere
with or disturb areas of ethnographic
significance,

Continue systematic archaeological
and ethnographic surveys of proposed
new mining areas.
Consultation with representative of
traditional owners to formalise heritage
protection.

No registered Aboriginal heritage
sites will be disturbed by the
proposal.
Worsley's experience with managing
these sites provides a high level of
confidence that any new Aboriginal
heritage sites that may be present in
the proposed new mining areas will
be managed accordingly and in
consultation with South West Land
and Sea Council and the Gnarla
Karla Booja people.
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Strategen

Executive Summary

Environmental
factor

EPA objective

Existing environment

Potential impacts

Environmental management

Environmental outcome

Recreation

To ensure that existing and
planned recreational uses are not
compromised.

The Bibbulmun track crosses the
existing overland bauxite corridor,
No recreational areas are known to
exist close to the propose bauxite
transport corridor,

The bauxite transport corridor may
prevent or limit access to the
northern jarrah forest used for
recreational activities and pose a
potential risk to public safety.

Realigning walk trails to avoid the
proposed transport corridor or
developing alternate walk trails within
the region if required.
Restriction of access to authorised
personnel only to ensue public safety.

In the long term, recreational values
will be re-established in areas where
the transport corridor may prevent or
disturb such values. In the short
term, access to some areas used for
recreational pursuits may not be
permitted or require access to be
gained from alternate routes.

Visual amenity

To ensure that aesthetic values
are considered and measures are
adopted to keep visual impacts on
the landscape as low as
reasonably practicable,

Proposed bauxite transport corridor
located in areas of predominantly
State Forest or adjoining rural
landscapes.

Transport corridor may detract from
the visual quality of the area due to
the visibility of the transport corridor
from recreational and public areas.

Visual impacts of the transport corridor
will be minimised by minimising
clearing requirements and, if
necessary, using coloured sheeting
sympathetic to the natural environment
on any associated infrastructure,

For the life of the project the
transport corridor will be visible from
various public locations within the
project area. However, the corridor
will not significantly detract from the
visual amenity values for the region
due to other cleared linear corridors
already being present in the region
(e.g. roads, power transmission
lines).
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Strategen

Executive

Environmental
factor

EPA objective

Existing environment

Air quality

To ensure that emissions do not
adversely affect environment
values or the health, welfare and
amenity of people and land uses
by meeting statutory requirements
and acceptable standards.

The Worsley Refinery is located
within State Forest approximately 15
km to the north west of the town of
Collie. The nearest residence is
located 8 km from the refinery.
Predominant emissions to air from
the refinery include sulphur dioxide,
carbon monoxide, particulate matter,
oxides of nitrogen and volatile
organic and other odorous
compounds.
The coal fired Collie A and Muja
power stations represent significant
sources of similar emissions in the
Collie region.

Executive Surnrrury Final - May 2005

I

Potential impacts

Increased emissions from
combustion of coal and natural gas
from expansion of coal fired (or the
alternative option of expansion of
gas fired cogeneration facility) power
and steam raising facilities and an
additional gas fired calciner that may
add to local and regional ambient
levels.
Proportionate increase in the
emission of VOCs is anticipated but
will be lower than existing emissions
owing to installation of a VOC
control system on digestion plant
before construction of expansion.
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I

Environmental management

Prepare and implement air quality
management plan which includes an
air quality improvement plan.
Development of refinery Air Emissions
Impact Assessment Project with peer
review and with adoption of best
practice refinery emissions inventory,
dispersion modelling and health risk
assessment.
Installation of emission control system
to major sources of volatile organic
compounds before the expansion
occurs.
Application best practice emission
control on new facilities including:
flue gas desulphurisation for the
proposed new coal fired boiler to
reduce emissions.
baghouse dust control systems to
minimise emissions from new boiler
and calciner facilities.
Implementation of air quality
improvement plan that will address
control of mercury emissions, fugitive
dust emissions and VOCs from
calciners.

I Environmental outcome
Minor increases in the ground level
concentrations of NOx, S02 and
PMio are anticipated following the
refinery expansion but all are
predicted to be well within National
Environment Protection Measure
values. Emissions from Worsley are
not anticipated to have any
significant affect on regional ozone
levels.
Based on best practice modelling
and health risk assessment of
emissions, the expanded refinery is
unlikely to result in any acute
(including irritation) or chronic health
risks, and will contribute very little to
the acute or chronic direct health
risks in the broader region.
Carcinogenic risks will also be within
the acceptable range for protection
of public health.
Odour emissions will be lower than
at current production rates and are
not anticipated to affect amenity.
Emissions have not been the subject
of community complaint since the
shutdown of the liquor burner.
The Air Emission Impact
Assessment Project will continue to
address odour and particulate
emissions.
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Stratecien
Environmental
factor

EPA objective

Existing environment

Potential impacts

Environmental management

Environmental outcome

Noise

To comply with statutory
requirements so that the amenity
of nearby residents is protected
from noise impacts resulting from
refinery operations.

The Worsley Refinery is surrounded
predominantly by State Forest and
private land held by the Worsley Joint
Venture. The nearest noise sensitive
premise is approximately 8 km from
the refinery,
There are no residences near
Gastaldo Road the access road to
the refinery.
Rail and road transport is via the
States rail infrastructure and
designated road heavy haulage
routes.

Increase in refinery processing and
associated facilities may increase
noise emissions from site,
Increase in freight movement may
increase noise emissions from road
and rail transport.

Modelling of refinery noise using
sound power levels from all plant and
equipment.
Selection of plant and equipment
taking into account sound power
levels,
Modelling of impact of increase rail
freight.

The Worsley Refinery is located in
the headwaters of the Augustus River
system, a sub-catchment of the
Brunswick River. The catchment
comprises both State Forest and
forested areas owned by the Worsley
Joint Venture.
Refinery fresh water requirements
are met from the refinery catchment
lake.

No changes to refinery water
management system or bauxite
residue disposal system area
required as part of the proposed
expansion.
Existing operations have the
potential to impact on local water
resources in the event of escape or
release of contaminated water to
surface or ground water.

Bauxite residue disposal managed to
minimise the amount of alkaline
substances in the residue by filtering
and washing prior to disposal,
minimising the size of residue disposal
areas and isolating the disposal areas
from surrounding water resources.
Maintain and operate the refinery and
residue disposal areas within a
contained water management system
to ensure separation of any potentially
contaminated water from surface or
groundwater resources.
Meeting flow requirements
downstream in the Augustus River.
Monitoring of surface and groundwater
quality.

Expansion of the refinery by the
addition of proposed new equipment
will not lead to any significant
increase in the noise profile of the
refinery. Noise levels at the nearest
noise sensitive premises are
estimated to remain well within limits
prescribed by Environmental
Protection (Noise) Regulations 1997.
Increase in the noise levels due to
increased rail movements will not
unduly affect or be perceptible on
amenity of residential areas adjacent
to the railway line.
The project expansion will not result
in additional risk of contamination of
offsite groundwater and surface
water with the continuation of current
water quality protection practices,
controls and monitoring systems.

-

Water resources

To maintain the quantity and
quality of water so that existing
and potential environmental
values, including ecosystem
maintenance, are protected.
To maintain the integrity,
ecological functions and
environmental values of wetlands.
To ensure that residue is
contained within the designated
bauxite disposal areas in such a
manner to minimise ground and
surface water contamination.
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Strafecien
Environmental
factor

EPA objective

Existing environment

Potential impacts

Environmental management

Environmental outcome

Dust

To ensure that emissions do not
adversely affect environmental
values or the health, welfare and
amenity of people and land uses
by meeting statutory requirements
and acceptable standards.

The refinery is surrounded
predominantly by State Forest and to
a lesser extent by privately owned
land, some of which is owned by the
Worsley Joint Venture.
The nearest residence is
approximately 8 km away, with three
sensitive premises located within
10 km.

No significant change will result in
the refinery footprint as a result of
the expansion. In particular the
bauxite residue disposal areas are
not required to increase in size
beyond existing approved areas,
Fugitive and point source dust from
refinery operations and site have the
potential to impact on local air
quality.

The implementation of the
expansion is not expected to result
in any significant increase in fugitive
and point source dust emissions. In
addition the area of the bauxite
residue disposal areas will not
increase and proposed
investigations into dust control for
the residue areas are expected to
reduce the risk of major emissions of
dust under dry and adverse
meteorological conditions.

Ensure that roads are maintained
and road traffic managed to meet
an adequate standard of level of
service and safety.
Ensure the requirements of Main
Roads of Western Australia are
met.

The main road access to the Worsley
Refinery is via Gestaldo Road that
connect to the Coalfield Highway, a
designated heavy haulage route
servicing Collie from the South West
Highway.
Rail traffic services the refinery via a
link from the main Collie to Brunswick
railway.

The proposed expansion will result
in a proportional increase in
vehicular traffic and rail freight.

Prepare and implement air quality
management plan which includes an
air quality improvement plan.
New refinery materials handling
facilities to include dust control
systems as for existing operations
water spray for open stockpiles and
materials storage areas, and dust
extraction systems including
baghouses at materials transfer points,
Intensive monitoring of ambient dust
surrounding residue disposal areas
and inclusion of quantification and
modelling of residue area dust in Air
Emissions Impact Assessment Project.
Conslruction traffic to used designated
transport routes
Ensure heavy freight movements to
the refinery are via designated heavy
haulage routes.

Traffic
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Road traffic following the completion
of construction is considered to be of
little significance given the capacity
of the road network. Likewise the
impacts from the increase in the
train movements are within the
capacity of the existing system.

Strateaen
Environmental
factor

Executive Summary
EPA objective

Bauxite—Alumina Project
To minimise emissions to levels
Greenhouse gas
emissions
as low as practicable on an ongoing basis and consider offsets
to further reduce cumulative
emissions.

Closure

To ensure as far as practicable
that rehabilitation achieves a
stable and functioning landform
which is consistent with the
surrounding landscape and
environmental values

Execuhvc Surnnory Finci - May 2005

Existing environment

I Potential impacts

Bauxite—Alumina project contributes
around 2.6 million tonnes per anum
of CO2-e. Western Australia
contributes around 12% of total
Australian emissions.
Major greenhouse gas emission
sources include coal and gas fired
steam and electricity raising facilities
and gas fired calciners.

Increases in greenhouse gas
emissions due to the proposed
additional combustion of coal in
steam and electricity raising
facilities, additional gas fired
calciner, operation of mining fleet
and other mobile equipment, and
land use change.
Emissions may increase by upto 1.1
million tones per annum if an
additional coal fired boiler is included
in the expansion.

Worsley has obligations for
progressive rehabilitation of project
areas and the decommissioning and
rehabilitation of project areas at the
completion of the project,

Large complex mining and refining
and associated activities can
potentially leave a significant liability
without appropriate planing for
decommissioning and closure.
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I Environmental management

Operation of cogeneration facilities to
meet project energy demand. Coal and
gas fired facilities have high thermal
efficiencies of 81% and 77%
respectively,
Continue with project energy efficiency
project to lower greenhouse intensity,
Participation in Australian Greenhouse
Challenge Plus.
Offset of greenhouse emissions (up to
2% by 2008) by the purchase of
renewable energy certificates.
Progressive rehabilitation of areas
cleared for mining operations.
Development of conceptual project
closure plan in consultation, and as
required, with the Environmental
Management and Liaison Group.
Review and update of the conceptual
closure plan on a regular basis and in
consultation with the Environmental
Management Liaison Group.
Inclusion of management of potential
contaminated sites in decommission
and closure planning.
Extensive stakeholder consultation
and public review of closure plan prior
to decommissioning and closure.

I Environmental outcome

Greenhouse emissions will continue
to be minimised by ensuring that
Worsley's remains amongst the
more energy efficient alumina
refineries in the world through
adoption of best practice
technologies, operation of thermally
efficient cogeneration facilities to
meet project energy demand and
continuous improvement in project
energy efficiency.
Greenhouse gases will be offset
through the purchase of renewable
energy certificates.
The development and continual
updating of the project conceptual
closure plan over the 30-35 year life
of the Bauxite—Alumina Project will
ensure that all aspects of closure are
identified, researched and
developed in consultation with key
stakeholders. The final detailed
decommissioning and closure plan
will ensure that final land uses are
acceptable to the State, sustainable
and minimise long term liabilities.

Executive Summary
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Environmental
factor

EPA objective

Existing environment

Potential impacts

Environmental management

Environmental outcome

Solid waste
management
(other than
bauxite residue)

To reduce as far as practicable
the generation of solid and liquid
wastes resulting from the Worsley
operations.

Significant volumes of solid and liquid
waste are generated from mining and
refining operations.
Worsley participates in re-use and
recycling program to identify and
removed off-site all potentially
recyclable materials,
Putrescible wastes generated at the
refinery are disposal of to licensed
landfill. Putrescible waste from
mining operations are disposed of to
municipal landfill,

Disposal of waste can potentially
result in leachates contaminating
ground and surface waters and soil.
Accumulation of large volumes of
waste which can potentially become
unsightly and may represent loss of
potential resource (through re-use or
recycling),

Establishment of waste minimisation
team.
Participation in re-use and recycling
program.
Removal of waste hydrocarbons offsite for recycling/reuse,
Reduction in landfill volumes and
disposal to licensed landfill facilities
when necessary.
Operation of refinery landfill to
minimise any potential for surface and
groundwater contamination,

With the proposed expansion and
ongoing measures to improve waste
minimisation, there is expected to be
little increase in the volume of waste
(other than bauxite residue)
generated as a result of operations.
Such wastes generated during
construction and operation of the
expansion project will continue to be
managed in accordance with
Worsleys existing waste
minimisation program and waste
reduction principles.
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