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Leaching

Milled ore is subject to alkaline tank leaching, to extract the uranium, at an elevated temperature of
approximately 95°C in a cascade series of six mechanically agitated leaching tanks.

Figure 3-3 Conceptual Process Diagram

Recovery and Purification

The slurry from the leach process is washed in a counter current decantation (CCD) thickener circuit,
and the concentrated solution is clarified, and uranium is precipitated by use of caustic soda solution, to
produce uranium diuranate.

The barren solution (after uranium recovery) is recycled back as the washing solution; and the excess
solution is recycled back to the grinding area to minimise water and reagent consumption.

Final Product Precipitation and Packaging

Following purification the uranium is precipitated, in pH and temperature-controlled tanks using caustic
soda and hydrogen peroxide, as UO, (which is the final product in the UOC). The precipitate is then
thickened and centrifuged, followed by the automated drying, packaging and shipping of uranium.

Product packaging and transport is discussed further in Section 3.11.

YDC_Env_ESDO05_May 2010 Page 15 of 95



¢&{ vhpbilliton -ourcing the future

3.8 Tailings Management

Several options for the on-site storage and long-term containment of tailings are being considered. The
principal tailings disposal options that are being investigated are:

¢ In-pit disposal.
¢+  External (out-of-pit) tailings storage.

+ A combination of both in-pit and external permanent storage.

Both in-pit and out-of-pit storage will be further considered in geochemistry and engineering studies
and assessed in the ERMP. The preferred option will only be selected if risks identified during the
investigations can be appropriately controlled and mitigated safely without risk to the workforce,
environment or community. In the event that in-pit storage is selected as the preferred option for
tailings management, the tailings would be returned to the pit once mining is sufficiently advanced to
allow room for in-pit disposal.

It is expected that liquor recovered from the tailings cells would be returned to the plant in accordance
with good engineering practice, with benefits for reagent and water conservation. Tailings would most
likely be deposited as thin layer deposition to get the optimum settling and compaction. Management
for disposal of tailings will be presented in the ERMP.

The preferred option will be to progressively rehabilitate or manage the tailings facilities in a manner to
minimise seepage and generation of dust.

Closure options for disposal would be evaluated during the preparation of the ERMP. The tailings
design would be risk-based and carried out with a key objective of ensuring that the necessary
safeguards, technologies, processes and equipment are evaluated and selected with due regard to
BHP Billiton’s health, safety and sustainable internal guidelines. The tailings design would also
consider the results of groundwater investigations, the geochemical study and closure aspects.

3.9 Radiation Management

3.9.1 Occupational Exposure to lonising Radiation

The overall approach to radiation management will be guided by the recommendations of the
International Commission on Radiological Protection (ICRP), in particular the principles of justification,
optimisation and limitation. Management of ionising radiation issues will comply with national and state
legislation, guidelines and codes of practice. Each stage of the project will be subject to a specific
Radiation Management Plan (RMP), in accordance with the Code of Practice and Safety Guide for
Radiation Protection and Radioactive Waste Management in Mining and Mineral Processing (Australian
Radiation Protection and Nuclear Safety Agency [ARPANSA] 2005)). In essence, these plans cover:

a) Demonstrated access to appropriate professional expertise in radiation protection.

b) A plan for monitoring radiation exposure and for assessing the doses received by exposed
employees.

c) The provision of appropriate equipment, staffing, facilities and operational procedures.
d) Details of induction and training courses.

e) Record keeping and reporting.
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f) A plan for dealing with incidents, accidents and emergencies involving exposure to radiation.

g) A system of periodic assessment and review of the adequacy and effectiveness of procedures
instituted under the RMP to ensure currency and to facilitate a process of continual improvement.

The stages of the project subject to an RMP include:

<

Exploration.
+ Design.
¢+ Operation.

¢  Closure.

In addition a Radioactive Waste Management Plan (RWMP) would be prepared, which would set out
the management of any radioactive waste arising from the project operations.

The basis of the plan will be the overall aim to ensure radiation impacts are as low as reasonably
achievable, social and economic factors being taken into account (the ALARA principle). The Plan will
require an analysis of the existing radiation environment. Radiation control and protection measures
appropriate to the engineering infrastructure, mining and processing options will be analysed in terms
of likelihood and consequence of exposure to radiation. Mitigation measures, together with monitoring
programs, are then codified into the plans.

Appropriate monitoring programs for the assessment of the ionising radiation in all significant potential
exposure pathways will be implemented.

The monitoring of radon gas will be in accordance with applicable regulations. Experiences from
Olympic Dam and other operation will be used as reference in developing Yeelirrie's safety and
occupational health management systems.

A record-keeping system will be documented, and reports would be generated for statutory purposes.
Regular review of the data will be undertaken with a view to continuously improving protection
measures.

In Western Australia, there are a series of guidelines, referred to as the ‘NORM (naturally occurring
radioactive material) Guidelines’ (Department of Consumer and Employment Protection, 2008), which
will also be considered.

3.9.2 Environmental Radiation

In addition to managing occupational exposure to ionising radiation, an assessment of actual and
potential exposures of members of the public (i.e. those not exposed as a consequence of their
employment) will be undertaken.

The effect of radiation on the biological environment will be evaluated as per the general requirements
of ICRP 108 and other emerging internationally recognised practices.

Comprehensive radiation management plans are in place at BHP Billiton’s Olympic Dam uranium and
processing facilities. These will form the basis for those designed for the Yeelirrie project.
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3.10 Waste Management

Waste management in this context refers to waste streams other than unmineralised host rock arising
from mining operations and tailings. The management hierarchy of avoid, reduce, reuse and recycle,
recover, treat and dispose will be adopted for the project.

To the fullest extent practicable, process water would be recycled internally within the plant to minimise
process wastewater generation and the requirements for additional raw water.

The options for disposal of any excess dewatering water are discussed in Section 3.5. These options
are being investigated and will be addressed in the ERMP.

Domestic and inert waste will be disposed in an onsite landfill in accordance with relevant approvals.

Sewage would also be directed to an onsite package sewage system in accordance with relevant
approvals. Any water recovered from sewerage treatment could be recycled for use in the operation.

Any hazardous wastes will be segregated and disposed on site or off-site by a licensed contractor.
Assessment on the disposal of hazardous material will be outlined in the ERMP.

If an evaporation pond is deemed necessary, any solids build up from the evaporation ponds are
proposed to be disposed of in the tailings facility. At the end of mining life, processing plant and
ancillary infrastructures may have low level radioactivity. Any such material arising would be disposed
of within the project area via a waste management facility in accordance with the Code of Practice and
Safety Guide for Radiation Protection and Radioactive Waste Management in Mining and Mineral
Processing (ARPANSA 2005).

3.11 Product Packaging and Transport

UOC will be transported in accordance with national and international requirements in place at the time
of shipment. The current international and national requirements are contained in the International
Atomic Energy Agency’s (IAEA) Regulations for the Safe Transport of Radioactive Material 2009
Edition.

The IAEA 2009 regulations are not yet adopted in Western Australia legislation (the relevant
regulations refer to the code of practice for the Safe Transport of Radioactive Material which was
issued in 2005 and linked to the IAEAs 2001 edition). The codes of practice issued by ARPANSA,
including the Code of Practice for the Safe Transport of Radioactive Material (ARPANSA, 2009) will be
complied with. Experience and expertise of BHP Billiton’s Olympic Dam gained over more than 20
years of transporting UOC from its Olympic Dam operations without incident will be used as reference.

Whilst specific details on the procedures and management in relation to packaging and transport will be
included in the ERMP, the following is a brief outline of the proposed transport of UOC. The UOC
product would be sealed in 205 L steel drums which are weighed, labelled, and an identification
number applied, and then stacked and braced in sealed shipping containers. Options for transportation
of UOC under investigation include by road from mine site to South Australia or by road to a secure
facility near Kalgoorlie, via the Goldfields Highway (Figure 1-1). The location of the secure facility is
being investigated. In the case of transporting to a secure facility near Kalgoorlie, UOC would then be
transported using existing rail infrastructure to port facilities in Darwin or Adelaide, which are used for
export of UOC from Olympic Dam.

The movement of UOC will be incorporated as required within existing public transportation frameworks
in South Australia and the Northern Territory. Appropriate transport approvals and export permits will
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be sought from the Western Australian, South Australian and the Northern Territory and Australian
governments.

3.12 Supporting Infrastructure

The following supporting infrastructure is being considered for the project:

3.12.1 Power

Power station operating capacity up to 20 megawatts (MW) fuelled by diesel would be used to meet
power needs, which are estimated in the order of 15 megawatts (MW).

3.12.2 Water

As noted in Section 3.6, the primary water supply infrastructure items on the process plant site will
comprise a raw water dam, a stormwater pond, a RO plant and an evaporation pond. For potable use,
RO water would be subjected to further treatment in a chlorination facility.

Water from mine dewatering would be transferred to the raw water pond by pipeline from the
dewatering operations. Additional water supply sources may be borefields located in areas currently
under investigation, which are located close to the project area. Borefields would comprise bores,
pipelines, access roads and either power lines or remote generators. Remote borefields may also
require intermediate pumping stations.

3.12.3 Access Roads

An access road to the project will be constructed from the Meekatharra-Yeelirrie Road. The existing
road network used for access and transport of product from the project is proposed to follow the route
from the access road along the Meekatharra-Yeelirrie Road and Yeelirrie — Albion Downs road to the
Goldfields Highway. The routes would also be potentially used for delivery of preassembled module
and prefabricated items that have been imported via Geraldton or Port Hedland.

Alternative access routes from Perth are from the west and south-west via the Great Northern Highway
near Meekatharra, or via Sandstone. Other access routes are from Geraldton via Mt Magnet and
Sandstone, and from Esperance via Norseman and Kalgoorlie.

The existing access road will be examined for suitability including option for road to South Australia.
Any proposed upgrading of the access road would be considered in consultation with road owners
(local Shires).

3.12.4 Quarry

A potential quarry is proposed to be used for the Project. It is located approximately 6 km north of the
processing area (Figure 3-1). The quarry will be used to source materials for the construction of roads,
laydown and sealed areas and other civil engineering works as well as ongoing operations. This area,
as a key component of the project footprint, will be assessed for impacts on the environment and
included as part of the ERMP.

YDC_Env_ESDO05_May 2010 Page 19 of 95



¢&{ vhpbilliton -ourcing the future

3.12.5 Accommodation and Personnel Transport

It is proposed to construct an on-site accommodation camp for approximately 300 persons and to
operate this camp on a fly-in-fly-out basis using the Mt Keith airport. The indicative location of the
accommodation camp is approximately 8 km east of the processing plant (Figure 3-1).

3.12.6 Kalgoorlie Staging Area

BHP Billiton is examining options for a staging area facility in Kalgoorlie. The operations at the staging
area could include:

+ During construction, intermediate transit storage of construction materials, trucks and trailers, and
some pre-fabrication work.

+ During operation, intermediate transit storage of UOC, reagents, spare parts and trucks and
trailers. Any reagents stored on site would be in accordance with Australian Standards and
Western Australian legislative and regulatory requirements.

3.12.7 Waste Management Facility

A Waste Management Facility (WMF) will be set up on site to handle all material which has been
associated or generated by site activities. The WMF will collect and process all material that has come
into contact with Yeelirrie-originated material. Items that are free of any material containing radioactivity
will be recycled as far as possible or disposed of offsite. Radioactive material will be kept within the
project area and ultimately disposed of as per the Code of Practice on Radiation Protection and Waste
Management in Mining and Minerals Processing (ARPANSA 2005).

3.12.8 Other Support Infrastructure

Other supporting infrastructure for the project will include, but not be limited to:
¢+ Laydown area, workshop and stores;

¢ Fuel and reagent storage;

¢ Communication systems;

+  Fire protection system;

¢ Waste disposal area;

¢+  Changehouse and laundry; and

¢ Administration offices.

3.13 Workforce

During the construction phase, expected to span two years, the workforce will be approximately 650
people. During the operations phase, the workforce will comprise approximately 300 people. The
strategy for sourcing the workforce will be to seek personnel locally, regionally, within Western Australia
and then nationally and internationally, if required.
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3.14 Rehabilitation and Closure

Progressive rehabilitation of the mine would be undertaken to the extent allowed by the nature of the
deposit, the mining plan and the need to selectively mine areas of the deposit to ensure continuity of
ore grade for the processing plant. At closure, other areas such as waste rock dumps, access roads,
plant area and infrastructure areas would be rehabilitated as per closure objectives. The Tailings
Storage Facility would also form a considerable part of the mine closure plan. The closure objectives
would be developed in the ERMP.

Rehabilitation and closure would be in accordance with the principles and objectives of the Minerals
Council of Australia strategic framework for mine closure (Australian and New Zealand Minerals and
Energy Council [ANZMEC], 2000), the guidelines issued by the Department of Industry, Tourism and
Resources (DITR) Leading Practice Sustainable Development Program for the Mining Industry, in
particular the Mine Closure and Completion and the Mine Rehabilitation Handbooks (DITR 2006a,
2006b) and EPA Guidance Statement No. 6, Rehabilitation of Terrestrial Ecosystems (EPA 2006a).

The radiological aspects of mine closure and rehabilitation would be in accordance with the Code of
Practice and Safety Guide for Radiation Protection and Radioactive Waste Management in Mining and
Mineral Processing (ARPANSA 2005).
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4.0 Project Justification

4.1.1 Demand Forecast

The outlook for uranium demand is robust in the medium to long term. In the medium term, most of the
growth is expected to come from Asia. This is shown in Figure 4-1.

Existing operational power plants and future development of nuclear power reactors(@:®

® Operational (power plants) —443reactors® @  Planned (reactors) —>100 reactors®
® Under construction (reactors) - 45 reactors® @ Proposed (reactors) - > 250 reactors®

) Location o reactor sth at are planned , under constru dion, and propased is by county,

Notes:

b)  Soure: Intem aoral Nucelar Safety Ce et ANL, Aug2 006 (wiinsc.a il qovipwima pshvor Id_mappdy).
©) Sour: b Nuclear Association (. word uclea rorg b reacto s i), 17 -Oct:2 007

Source: International Nuclear Safety Centre (2005), and World Nuclear Associated (WNA, 2007a)
Figure 4-1 Expected Growth in Nuclear Power Reactors

Anticipation of this growth will keep near-term demand robust due to the long-term advance contracting
nature of the industry and because uranium can be stored indefinitely. Going forward, the success of
the nuclear industry would be based on several factors. An important consideration is the contribution
that nuclear power generation can make to reducing greenhouse gas emissions.

Currently, nuclear power generates approximately 16% of total electricity generation around the world.
Based on preliminary internal analysis, over time this could increase to as much as 25% or even
higher, as nuclear power takes the place of higher carbon emission generation methodologies.

4.1.2 Supply Forecast

Current global uranium demand is supplied ~70% from primary production and ~30% from secondary
sources. In light of robust demand growth forecasts and expected reduction in secondary supply, there
will be an increased requirement for new production to come on line in the next three to five years.
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4.1.3 Recoverable Deposits

Table 4-1 lists the known recoverable deposits of uranium for those countries that have 5% or higher of
the total known deposits. It can be seen that Australia has a substantial percentage of the world
recoverable uranium deposits at 23%. This is followed by Kazakhstan at 15% and Russia at 10%.

Table 4-1 Known Recoverable Deposits of Uranium
Location Tonnes Uranium (as U;0g) Percentage of world
Australia 1,466,000 23%
Kazakhstan 963,000 15%
Russia 644,000 10%
South Africa 513,000 8%
Canada 499,000 8%
USA 403,000 6%
Brazil 328,000 5%
Namibia 324,000 5%
Niger 323,000 5%

Source: Organisation for Economic Cooperation and Development (OECD), Nuclear Energy Agency (NEC) and
International Atomic Energy Agency (IAEA), (2007)

4.1.4 Exploration

As the price of uranium increases, known reserves and deposits are expanded. An increase in mineral
price encourages further exploration and in turn increases known deposits through the discovery of
new ore bodies. There was very little uranium exploration in Australia between 1985 and 2005. This
has since been increased significantly.

4.1.5 Uranium Production by Country

Canada produces the largest share of uranium from mines with 23% of world supply in 2007, followed
by Australia with 21% and Kazakhstan with 16%.

In the 1990s the uranium production industry was consolidated by takeovers, mergers and closures. In
2007, seven companies marketed 85% of the world's uranium mine production.

4.1.6 Uranium Industry Supply and Demand Balance 2008 - 2030

It is envisaged that significant additional exploration will be required to meet uranium demand beyond
2020 with pricing being considerably above today’s level.

Figure 4-2 illustrates the considerable short fall in tonnage over demand, to year 2030. This shortfall
will have to be met by current prospective and future identified deposits becoming operational, or by
increasing production from existing operations.
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Figure 4-2 Uranium Supply and Demand Balance 2010 — 2030

4.1.7 Customers

Uranium is used in civil nuclear reactors around the world. Reactors are heavily concentrated along
the East Coast of the USA, Western Europe, South Korea and Japan. Producers of UOC deliver the
product to one of three uranium converters in Canada, USA or Europe, where the buyer takes
ownership by means of a book transfer. Customers are almost all large utilities with an integrated
electricity generation portfolio consisting of coal, gas, nuclear and renewable energy.

The potential growth in the world reactor fleet is mainly concentrated in Asia:

¢ The USA is the world's largest market, whilst France is the most reliant on uranium supplies, with
more than 75% of electricity generation coming from nuclear power. Although utilities are only the
fifth step in the value chain after mining, conversion, enrichment and fuel fabrication, historically
utilities have always chosen to buy the UOC directly from the producers, and contract themselves
for the other parts of the fuel chain, generally by means of tolling contracts.

¢+  Customers value security of supply. Given that a nuclear power station requires considerable up-
front investment and normally runs at relatively low marginal costs, demand is inelastic. The main
driver for nuclear operators is to secure a supply of uranium and this leads to several key
characteristics in purchasing behaviour:

— Diversification of the supply portfolio.
— Protection from origin risk.
— Protection from single mine risk.

— Protection from supplier risk.

Customers have indicated that the maximum volume for which they are prepared to contract with any
one supplier or mine will be between 25% and 33% of their requirements.
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4.1.8 Product Shipping, Storage and Distribution

The UOC product would be packaged in accordance with Australian Maritime Safety Authority
requirements in place at the time of shipment. As noted in Section 3.11, it is proposed that the UOC
would be packaged, sealed and labelled in 205 L steel drums and securely stowed in standard 6.1 m
(20 foot) General Purpose shipping containers approved by the International Shipping Organisation
(refer Section 3.11).

Shipments of UOC are transported by Australian Safeguards and Non-Proliferation Office (ASNO)-
approved carriers, which hold permits allowing the transport of radioactive material by approved
vessels operating along approved shipping routes from the Australian point of export through to the
final overseas discharge port. Road and rail transport to ports of shipment would be undertaken along
ASNO-approved transport routes.

4.2 Regional Economic Benefits

The project will generate ongoing annual revenue over the anticipated mine life of 30+ years. The
project will offer the following benefits to the Goldfields and Western Australia:

¢  Contribution to the State and local economy due to the provision of full-time employment for up to
approximately 650 personnel during construction and up to approximately 300 personnel during
operations, with additional contributions from flow-on impacts on service industries and other
sectors of the economy.

+  Contribution to the State economy resulting from royalties, taxes associated with salaries and the
purchase of goods and services.
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5.0 Project Alternatives

A number of alternatives have been considered for the project and rejected. The alternatives
considered and rejected are listed below. The project alternatives section in the ERMP will present
alternatives considered for all stages of the project.

5.1.1 Mining Methodology
The deposit is shallow and best suited to open cut mining. Underground mining was therefore rejected.

The use of hydraulic and bucket wheel mining methodologies for extraction of the ore were discounted
from further evaluation as this equipment is too large for the Yeelirrie orebody, and may not able to be
as selective as smaller equipment when targeting different grades of ore.

5.1.2 Dewatering Water to Mt Keith

As noted in Section 3.6, initially water from mine dewatering may be in excess of that required for the
project. The possibility of utilising this excess water at the BHP Billiton Mt Keith operations was
considered. This possibility has been rejected at this time owing to cost, the short time for which the
pipeline would be required, and the potential environmental impact of an additional pipeline for a short-
term benefit in water conservation at Mt Keith.

5.2 Mineral Processing

5.2.1 Acidic Leaching

Acidic leach was considered but discounted largely due to the high acid consumption, the large number
of truck movements required to transport the acid, the large quantity of carbon dioxide that may be
produced.

5.2.2 In-Situ Recovery

In-situ recovery (also known as in-situ leach) was evaluated and rejected due to the characteristics of
the deposit. These characteristics included the proximity to surface, the fact that not all of the uranium
mineralisation is within an aquifer, and the lack of an overlying clay layer. The latter is required to allow
solution to be fed under pressure whilst avoiding potential impacts to other groundwater users.

5.2.3 Vanadium Recovery

Vanadium recovery was evaluated and rejected due to the absence at this time of commercially proven
methods to recover the vanadium in the presence of uranium, other than through the use of lead as a
main reagent. The key issues were low vanadium recovery using the proven lead processing option; a
considerable increase in process complexity and cost; and environmental concerns about introducing
lead as a reagent into the project.
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5.2.4 Heap Leach

The use of heap leach (including both Acid and Alkali technologies) was considered but discounted.
Acid heap leach was discounted due to the high acid consumption, which made this option
uneconomic. Alkali heap leach was discounted primarily because the process is not commercially
proven, as there are no existing operations using alkali heap leach. Based on BHPB Billiton's
standards, to reduce the risk profile of the technology, a complete development program would be
required, including a pilot heap leach operation, which could take up to 36 months with no guarantee of
the success of the program.

5.3 Tailings Storage

5.3.1 Tailings to Mt Keith

The use of the Mt Keith Operations (MKO) tailings storage facility was evaluated but rejected due the
practicality and cost of pumping the tailings some 60 km to MKO with no net environmental benefit.

5.4 Infrastructure

5.4.1 Airport

The possibility of providing an airport near the project area for fly-in/fly-out of personnel was
considered. This option has been rejected at this time. A nearby airport is available at Mt Keith, near
the MKO, some 60 km to the east, and this airport has capacity for Yeelirrie personnel.

The use of the Mt Keith airport would mean that personnel would need to be transported to and from
the Yeelirrie camp, however the associated costs of this would be offset by using an existing facility and
additional land clearance would be avoided.
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6.0 Applicable Legislation, Guidelines and Standards

It is noted that the lists provided in this section are not necessarily exhaustive.
6.1 Legislation

6.1.1 Western Australia

¢ Aboriginal Heritage Act 1972.

¢ Agriculture and Related Resources Protection Act 1976.

¢ Bush Fires Act 1954.

¢+  Conservation and Land Management Act 1984.

¢+ Contaminated Sites Act 2003.

+ Dangerous Goods Safety Act 2004.

¢+ Environmental Protection Act 1986.

¢+  Environmental Protection Regulations 1987.

+  Environmental Protection (Noise) Regulations 1997.

+  Environmental Regulations (Controlled Waste) Regulations 2004.
¢+ Health Act 1911.

¢ Heritage of Western Australia Act 1990.

¢ Land Administration Act 1997.

¢ Local Government Act 1995.

¢ Main Roads Act 1930.

¢+ Mines Safety and Inspection Act 1994,

¢ Mining Act 1914.

¢ Mining Act 1978.

¢+ Nuclear Activities Regulation Act 1978.

¢+ Nuclear Waste Storage and Transportation (Prohibition) Act 1999.
¢+ Occupational Safety and Health Act 1984.

¢ Planning and Development Act 2005.

¢ Pollution of Waters by Oil and Noxious Substances Act 1987.
¢+ Radiation Safety Act 1975.
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Radiation Safety (General) Regulations 1983-2003.

Radiation Safety (Qualifications) Regulations 1980.

Radiation Safety (Transport of Radioactive Substances) Regulations 2002.
Rights in Water and Irrigation Act 1914.

Uranium (Yeelirrie) Agreement Act 1978.

Wildlife Conservation Act 1950.

Waterways Conservation Act 1976.

6.1.2 Commonwealth Legislation

L

Aboriginal and Torres Strait Islander Heritage Protection Act 1984.
Aboriginal and Torrens Strait Islander Act 2005.

Australian Energy Market Act 2004.

Australian Heritage Council Act 2003.

Australian Radiation Protection and Nuclear Safety Act 1998.
Native Title Act 1993.

Customs Act 1901 and Customs (Prohibited Exports) Regulations 1958.
EPBC Act 1999.

National Greenhouse and Energy Reporting Act 2007.

Native Title Act 1993.

Nuclear Non-Proliferation (Safeguards) Act 1997.

Nuclear Safeguards (Producers of Uranium Ore Concentrates) Charge Act 1993.

6.2 Guidelines, Standards and Policies

6.2.1 Western Australia

*

Chamber of Minerals and Energy WA Inc. Mine Closure Guideline for Mineral Operations in Western
Australia (2000).

Department of Environment and Conservation (DEC) Water Quality Protection Guidelines No. 10 -
Mining and Mineral Processing, Above-ground Fuel and Chemical Storage (2000).

DEC Landfill Waste Classification and Waste Definitions 1996 (as amended).

DEC Contaminated Sites Management Series Bioremediation of Hydrocarbon-Contaminated Soils in
Western Australia (2004a).

DEC Western Australia State Greenhouse Strategy — Western Australia Greenhouse Task Force
(2004b).
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DEP - Land development sites and impacts on air quality: A guideline for the prevention of dust and
smoke pollution from land development sites in Western Australia, Department of Environmental
Protection (1996).

Department of Consumer and Employment Protection (DoCEP) Managing Naturally Occurring
Radioactive Material (NORM) in Mining and Mineral Processing — Guideline (2008).

Department of Health (DoH) Health Impact Assessment in Western Australia — Discussion Paper
(2007a).

DoH Health Impact Assessment in Western Australia — Summary Document (2007b).

Department of Minerals & Energy, Mining Operations Division Guidelines for Mining in Arid
Environments (1996).

Department of Premier and Cabinet Citizens and Civics Unit — Consulting Citizens: A Deposit Guide
(2002).

Department of Premier and Cabinet Citizens and Civics Unit — Consulting Citizens: Planning for
Success (2003).

Department of Water (DoW) Goldfields Groundwater and Management Plan (1994).

Environment Protection and Heritage Council National Environmental Protection Measure (NEPM)
for Ambient Air Quality (2003).

EPA Position Statement No. 2 — Environmental Protection of Native Vegetation in Western Australia
(2000a).

EPA Position Statement No. 3 — Terrestrial Biological Surveys as an Element of Biodiversity
Protection in Western Australia (2003a).

EPA Position Statement No. 5 - Environmental Protection and Ecological Sustainability of
Rangelands in Western Australia (2004a).

EPA Position Statement No. 6 — Towards Sustainability (2004b).
EPA Position Statement No. 7 — Principles of Environmental Protection (2004c).
EPA Position Statement No. 9 — Environmental Offsets (2006a).

EPA Guidance Statement No. 2 - Guidance for Risk Assessment and Management: Offsite
individual risk from Hazardous Industrial Plant (2000b).

EPA Guidance Statement 6 - Rehabilitation of Terrestrial Ecosystems (2006b).
EPA Guidance Statement No. 8 (Draft) — Environmental Noise (2007).
EPA Guidance Statement No. 12 — Minimising Greenhouse Gases (2002).

EPA Guidance Statement No. 18 — Prevention of Air Quality Impacts from Land Development Sites
(2000c).

EPA Guidance Statement No. 19 - Environmental Offsets — Biodiversity (2008).

EPA Guidance Statement No. 20 - Sampling of Short Range Endemic Invertebrate Fauna for
Environmental Impact Assessment in Western Australia (2009a).

EPA Guidance Statement No. 41 — Assessment of Aboriginal Heritage (2004c).
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EPA Guidance Statement No. 51 — Terrestrial Flora and Vegetation Surveys for Environmental
Impact Assessment (2004d).

EPA Guidance Statement No. 54 — Sampling of Subterranean Fauna in Groundwater and Caves
(2003b).

EPA Guidance Statement No. 54a — Sampling Methods and Survey Considerations for
Subterranean Fauna in Western Australia (2007Db).

EPA Guidance Statement No. 56 — Terrestrial Fauna Surveys for Environmental Impact Assessment
(2004e).

EPA Interim Industry Consultation Guide to Community Consultation (2003c).
EPA — DRAFT State Environmental (Ambient Air) Policy (2009b).

EPA — DRAFT Environmental Assessment Guideline for managing the impacts of dust and
associated contaminants from land development sites, contaminated sites remediation and other
related activities (2009c).

6.2.2 Commonwealth Legislation and National Standards
ANZMEC and Minerals Council of Australia Strategic Framework for Mine Closure (2000).

ARPANSA Radiation Protection Series (RPS) 1- 16. Code of Practice and Safety Guide for
Radiation Protection and Radioactive Waste Management in Mining and Mineral Processing (2005).

ARPANSA Code of Practice for the Safe Transport of Radioactive Material (2008).

Australian and New Zealand Environment Conservation Council (ANZECC) and Agriculture and
Deposit Management Council of Australia and New Zealand (ARMCANZ) Australian and New
Zealand Guidelines for Fresh and Marine Water Quality (2000).

Australian and Torres Strait Islander Commission (ATSIC), Department of Indigenous Affairs (DIA)
and Department of Premier and Cabinet Citizens and Civics Unit — Consulting Citizens: Engaging
with Aboriginal Western Australians (2004).

Department of Industry and Resources (DolR) Approved Procedure for Dose Assessment Guideline
RSGO5 (1997).

DITR Leading Practice Sustainable Development Program for the Mining Industry Mine Closure and
Completion (2006a), Mine Rehabilitation (2006b), Managing Acid and Metalliferous Drainage (2007)
and Water Management (2008).

Intergovernmental Agreement on the Environment 1992
(http://www.environment.gov.au/esd/national/igae/index.html 2009).

NEPM - Ambient Air Quality, National Pollutant Inventory, Movement of Controlled Waste, Used
Packaging Materials, Assessment of Site Contamination, Diesel Vehicle Emissions and Air Toxics
(www.ephc.gov.au 2009).

National Framework for the Management and Monitoring of Australia’s Native Vegetation
(http://www.environment.gov.au/land/publications/nvf/index.html 2009).

National Occupational Health and Safety Commission (NOHSC). Approved Criteria for Classifying
Hazardous Substances (NOHSC: 1008 [2002]).

National Greenhouse Response Strategy (Commonwealth of Australia 1992).
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+ National Strategy for the Conservation of Australia’s Biological Diversity
(http://www.environment.gov.au/biodiversity/publications/strategy/index.html 2009).

¢+ National Waste Minimisation and Recycling Strategy (Commonwealth Environment Protection
Agency 1992).

+ National Water Quality Management Strategy and National Water Initiative
(http://www.environment.gov.au/water/policy-programs/nwgms/ 2009).

+ National Transport Commission Australian Code for the Transport of Dangerous Goods by Road and
Rail (7th Edition) Commonwealth of Australia (2007).

¢ NHMRC and NOHSC National standard for limiting occupational exposure to ionizing radiation
(2995) (reprinted by ARPANSA 2002).

+ National Strategy for Ecologically Sustainable Development (Council of Australian Governments,
1992).

¢+  Standards Australia AS/NZS 4801 Occupational Health and Safety Management Systems (2001).

6.2.3 International Agreements and Conventions

¢+ Convention on Migratory Species (CMS) and United Nations Environment Programme (UNEP)
Conservation of Migratory Species of Wild Animals (1983).

¢+ International Migratory Bird Agreements (Japan-Australia Migratory Bird Agreement [JAMBA], 1974
and China-Australia Migratory Bird Agreement [CAMBA], 1986).

¢+ Nuclear Non-Proliferation Treaty and associated Conventions and Agreements.

¢+ United Nations Framework Convention on Climate Change.
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7.0 Existing Environment

7.1 Climate

Yeelirrie is approximately 500 km inland from the nearest coast, located within the Murchison Region of
the State and is influenced by two major rainfall producing weather systems; the southern temperate
system and the northern tropical system. The east-west belt of high pressure systems, which lie over
much of the southern portions of Australia throughout the year, has the largest effect on climate at
Yeelirrie.

During summer, these high pressure systems move southward and the climate at Yeelirrie becomes
influenced by the northern tropical (monsoonal) system, whilst in winter, they move northward giving
rise to influence from the southern temperate system.

The average annual rainfall for Yeelirrie (Bureau of Meteorology [BoM] Station No. 012090, 1928 to
2008) is 238 millimetres (mm) with minimum and maximum annual rainfall of 43 mm and 507 mm
respectively.  Yeelirrie receives 61% of mean annual rainfall from November to April, but is
overwhelmed by the large evaporation rates which exist in the area. Mean annual rainfall in Yeelirrie
constitutes on average only 10% of the mean annual pan evaporation of 2,412 mm.

This is supported by data acquired from the Wiluna BoM Station No. 013012 1957 to 1985, which
identified pan evaporation of approximately 2,500 mm per year. Little recharge to groundwater occurs
from rainfall with potential evaporation usually exceeding average rainfall every month. The highest
recorded monthly rainfall of 159.9 mm occurred in January 1959 and the highest daily rainfall of 99.1
mm occurred in March 1931.

The climate typically exhibits wide temperature ranges with very hot days in summer, but mild days and
cold nights in winter. Average annual maximum and minimum daily temperatures recorded at Yeelirrie
are 28.7°C and 12.7°C respectively. The highest average maximum temperature is 46°C, recorded in
February, and the lowest average minimum temperature is -5.1°C, recorded in July. On an annual
basis Yeelirrie experiences a predominant easterly wind (Bureau of Meteorology [BoM] Station No.
012090).

7.2 Geology and Seismicity

Regional geology is characterised by the Yilgarn Block, an Archaean (3.5-2.5 billion years before
present) Shield dominated by granite rocks and traversed by north westerly trending sub-parallel
elongate greenstone belts. In the Yeelirrie area, the Archaean shield is overlain to the north by Middle
Proterozoic sediments and basic volcanics of the Bangemall Basin, and to the east by various
sedimentary units of the Officer Basin.

A deep palaeodrainage system that has formed across the Shield contains sediments, including
unconsolidated to consolidated clastic clays, silts, sands and gravels, both aeolian and fluviatile in
origin, and chemical sediments including calcrete, silcrete, ferricrete and evaporites. Calcrete deposits
are particularly well developed in the central valley areas, where their occurrence ranges from small
scattered lenses to massive irregular sheets covering several square kilometres (URS, 2009a).

Uranium mineralisation occurs as carnotite associated with calcrete and clay. During the development
of the present topography, uranium was leached out of the weathered granite of the breakaways and
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transported in solution via the groundwater to the valley floor where it subsequently precipitated. It
occurs as filling in fractures, voids and as a coating on mineral grains (WMC, 1978).

7.3 Topography, Landforms and Soils

The Yeelirrie uranium deposit occurs in carbonated sediments in the central drainage channel of a
wide, flat and long valley which is flanked by granitic breakaways of low topographic relief (some 50—
100 m and an elevation of 480-595 m above sea level). The breakaways edge the Old Plateau derived
by erosion of the original Archaean Shield during the Cretaceous period.

The surface of the Old Plateau is lateritised and erosion has incised the laterite surface and stripped
the layer of weathered granite to form a relatively smooth etch-plain or New Plateau which now lies
beneath the breakaways.

Reductions in rainfall have diminished stream flow in the valleys of the etch-plain and the hollows are
now filled with alluvial deposits. During this period, partial replacement of alluvium by carbonates
occurred to form calcrete in the residual drainage channel. The reduced drainage has resulted in the
formation of a series of surface clay pans terminating further down valley in salt lakes.

The central drainage channel in the vicinity of the deposit is composed of four principal lithological
units:

+  Surface soils of either sandy loam or cemented hardpan with brown gypseous saline soils in clay
pans. Outcropping weather calcrete also occurs in places.

¢  Calcrete of varying width, thickness and texture.
¢ Kaolinitic clay-quartz.

¢+ Archaean granitic basement complex.

In the vicinity of the Yeelirrie valley shallow sandy soils veneer the plateau. The soil-filled depressions
retain moisture via the underlying laterite. The pediments of the breakaways compose poor quality
soils and the sand plain between the pediments are shallow and underlain by an impervious duricrust.

Based on the Commonwealth Scientific and Industrial Research Organisation’s (CSIRO) Australian Soil
Deposit Information System (ASRIS), the project area has an extremely low probability of containing
acid sulphate soils (www.asris.csiro.au, 20 May 2009).

7.4 Surface Water

The Archaean Shield, on which the project is located, formed as a stable, duricrusted plateau by the
Tertiary period, which was subsequently eroded by an extensive palaeodrainage system. This
drainage system was subsequently infilled, and is now preserved as a fossil drainage characterised by
strings of terminal or semi-terminal saline lakes. The region is characteristically one of very gentle
relief, the only exceptions being local areas of more intense relief associated with the granite
breakaways and some sand dune development (URS, 2009b).

The project area is located within the Lake Miranda catchment area (7,066 square kilometres km?)
which is a closed drainage area under normal rainfall events. The catchment is located in the
northwest divide of the Lake Carey Catchment (114,000 km?). Lake Carey Catchment is located in the
Salt Lake Basin (441,000 km?) of the Western Plateau Division (URS, 2009b).
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The Yeelirrie site is drained via the Yeelirrie calcrete channel in a south easterly direction, with a
catchment area of approximately 2,311 km? (URS, 2009b).

7.5 Hydrogeology

7.5.1 Groundwater

Several groundwater investigations were undertaken in the 1970s and early 1980s. These
investigations found that the valley between the breakaways comprised the infilled palaeodrainage
formed over a largely granitic basement. This basement is generally impermeable, although local
fracturing may have formed small aquifer zones (URS, 2009a).

Accounting for the absence of evidence of basal palaeochannel sands, the hydrostratigraphy in the
Yeelirrie Palaeochannel and vicinity may comprise the following:

+ Anunconfined superficial aquifer in the alluvial and calcrete sediments (including deposit).
¢+ An aquitard clay layer overlying (potential) Basal Palaeochannel Sands.

+ A confined aquifer in the (potential) Basal Palaeochannel Sands.

+ Anunconfined and semi confined aquifer in the weathered and decomposed granite.

¢+ Afractured rock aquifer in the granite.

Groundwater throughout the area is largely confined to alluvial material which occurs at depths of up to
90 m and is contained within a definable system which terminates at Lake Miranda on the adjacent
Yakabindi Pastoral Lease No. 3114/649. Depth to groundwater is estimated to be approximately 5 m
below ground surface. High salinity and natural concentrations of radionuclides generally render the
groundwater unsuitable for sustained stock or domestic consumption.

Indicative conceptual hydrogeological modelling has been conducted by URS in April 2009 (URS
2009a). Since as yet there is no new data available, all of the following discussion on models is
interpretative and require consolidation following further study.

It is believed that the Yeelirrie palaecochannel is a former deep river valley that is now in-filled with
sediments. The sedimentary sequence has been inferred and interpreted to have up to 60 m thick
comprising basal sands (if present) overlain by clay and mantled with a thin alluvial cover. In the centre
of the Yeelirrie palaeochannel, calcrete has formed over the clay layer at approximately 5.5 m below
the ground surface.

Only a small proportion of rainfall recharges groundwater because of significant water losses to
evaporation, transpiration and run-off into the clay pan systems. In the upper reaches of the Yeelirrie
Palaeochannel, direct recharge may occur by infiltration from the weathered and fractured granite
outcrops into the basal sands. The unconfined superficial aquifer with the deposit in the upper part of
the channel may also receive direct rainfall recharge. The lower (eastern) part of the channel is
inferred to be dominated by less run-off, less infiltration and higher evaporation rates, resulting in the
formation of salt pans.

Groundwater/surface water interaction probably occurs in the shallow alluviums. For the majority of the
year, evaporation exceeds rainfall and no surface water runoff occurs. It is inferred that groundwater
flow in the basal sands (if present) out of the project area follows the palaeochannel with very low
velocity. Groundwater quality in the Yeelirrie catchment and palaeochannel is probably linked to
catchment position and groundwater flow paths.
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7.5.2 Groundwater Dependent Ecosystems

There is the potential that the project and surrounding area may contain Groundwater Dependent
Ecosystems (GDEs). The types of GDEs that may occur in the region include:

¢+ Terrestrial vegetation, including Eucalyptus gypsophila, E. kingsmillii, E. leptopoda, E. trivalvis,
E. lucasii, Melaleuca interioris, M. lanceolata, and Grevillea berryana are groundwater dependant
(Western Botanical, pers. comm.).

¢+ River base flow systems.

¢ Aguifer and cave ecosystems.

¢ Wetlands, such as claypans and salt lakes.
¢  Terrestrial fauna.

¢ Subterranean fauna. (Refer to Section 7.7.3 for further information.)

The full extent of GDESs in the project area is currently unknown, and will be investigated further as part
of the studies for the project.

7.6 Flora and Vegetation

7.6.1 Vegetation

The semi-arid Yeelirrie area is characterised by diverse vegetation of open woodlands, spinifex
grasslands and shrublands. Throughout the Yeelirrie area, there is distinct zonation of vegetation and
plant vigour, primarily relating to topography, soil type, soil permeability, water-retention capacity and
accessibility of groundwater.

Scattered dwarf shrubs populate the shallow soils above the breakaways. More substantial vegetation
such as Wattles and native Pines are present in the soil filled depressions that characterise the area.
The pediments of the breakaways are characterised by open woodlands dominated by Mulga whereas
the sand plain between the pediments and the central drainage channel is typified by Spinifex
grassland with scattered shrubs such as Mallee Gums, Wattles and Hakeas. The central drainage
channel along the valley floor is typified by diverse plant communities which vary from eucalypt
woodland to halophytic shrublands.

Western Botanical completed flora and vegetation surveys in December 2008 and March 2009 for
deposit drilling programs. A comprehensive baseline study within the full project area and surrounds
was completed in September 2009. Western Botanical (unpublished report) stated that the majority of
the vegetation of the exploration drilling program area is in excellent condition based on the ranking
scale of Keighery (1994). The vegetation structure is intact and there has been minor livestock grazing
in the past, however, this has had little impact on the vegetation.

7.6.2 Flora

A review of the EPBC Act has been undertaken and found no matters of national environmental
significance (refer to Section 10). No threatened flora species or Threatened Ecological Communities
(TEC) listed under the EPBC Act is known to occur in the project area (Western Botanical, unpublished
report).
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A search of the Western Australia DEC’s Declared and Rare Priority Flora List indicated that the
following Priority Flora species may be present within the proposed project area (Western Botanical,
unpublished report):

+ Acacia balsamea - Priority 4 by DEC?.

+  Acacia burrowsiana - Priority 1 by DEC?.

+ Baeckea sp. Melita Stn. (Pringle 2738) - Priority 3 by DEC".

¢+ Bossiaea concinna - Priority 3 by DEC.

¢ Calytrix erosipetala - Priority 3 by DEC.

¢ Calytrix praecipua - Priority 3 by DEC.

¢ Calytrix uncinata - Priority 3 by DEC.

¢  Calytrix verruculosa - Priority 1 by DEC.

+  Eremophila arachnoides subsp. arachnoides - Priority 3 by DEC.
+  Eremophila pungens - Priority 4 by DEC.

¢ Grevillea inconspicua - Priority 4 by DEC.

¢+ Hemigenia exilis - Priority 4 by DEC.

¢+ Micromyrtus chrysodema - Priority 1 by DEC.

¢+ Parmeliopsis macrospora - Priority 3 by DEC.

¢+ Phyllanthus baeckeoides - Priority 3 by DEC.

¢ Sauropus sp. Woolgorong - Priority 1 by DEC.

¢+ Stenanthemum mediale - Priority 1 by DEC.

¢+ Thryptomene nealensis - Priority 3 by DEC.

¢+ Thryptomene sp. Leinster (BJ Lepschi & LA Craven 4362) - Priority 1 by DEC.

Results from surveys conducted for the exploration drilling program and for the full project area,
identified 284 endemic species from 110 genera and 45 families (Western Botanical, unpublished
report). The majority of these taxa are regionally widespread and common on the soils and
communities supporting them.

No species gazetted as Declared Rare Flora (DRF) under the Wildlife Conservation Act 1950 were
recorded in the surveys. Based on the results of the DEC database search and subsequent habitat
assessment by Western Botanical, the vegetation of the project area is unlikely to support any DRF.

2 Rare - taxa which are considered to have been adequately surveyed and which, whilst being rare (in Australia), are not
currently threatened by any identifiable factors. These taxa require monitoring every 5-10 years.

8 Poorly Known - taxa which are known from one or a few (generally <5) populations which are under threat, either due to small
population size, or being on lands under immediate threat.

4 Poorly known — taxa which are known from several populations at least some of which are not believed to be under immediate
threat (ie not currently endangered). Such taxa are under consideration for declaration as ‘rare flora’, but are in need of further

survey.
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The following six Priority Flora species listed by the DEC were recorded in the surveys conducted to
date:

¢ Bossiaea eremaea - Priority 3 by DEC.

¢ Eremophila arachnoids ssp. arachnoids - Priority 3 by DEC.
¢+ Baeckea sp. Sandstone — Priority 1 by DEC.

¢+ Euryomyrtus inflata - Priority 1 by DEC.

¢ Comesperma viscidulum - Priority 4 by DEC.

L 4

Atriplex sp. Yeelirrie Station — Priority 1 by DEC.
The following five undescribed species which were not previously recognised have been recorded:

¢ Scaevola spinescens terete leaf form (G Cockerton & C Ringrose 14560).

¢ Acacia sp. fragrant (G Cockerton & C Ringrose 14561).

¢  Templetonia incrassata ms.
¢+  Prostanthera sp. Bullimore Sandplain (G Cockerton & D True 12813).
¢+  Eremophila sp. Wiluna (G Cockerton & K Stratford 1983).

Eleven taxa are geographically restricted with limited distribution. They are:

¢+ Melaleuca xerophila. (currently considered to be restricted to the calcrete within the region).
¢+ Amyema microphylla (parasitic on Melaleuca xerophila).

¢+  Bertya dimerostigma F. Muell.

+ Daviesia sp. aff. Grahamii (G. Cockerton & B. Watkins 25336).

+  Eremophila subfloccosa subsp. aff. lanata (G. Cockerton & C. Jowett 25337).

¢ Olearia sp. aff. arida (G. Cockerton & A. Douglas 25339).

Further work will be conducted on these taxa. Classification of these taxa is subject to DEC
confirmation. The ERMP shall provide an assessment that identifies the percentage of impact to each
vegetation community and to each priority flora species.

7.6.3 Weeds

A formal weed assessment of the project area has not yet been conducted, however some remnant
weeds were observed by Western Botanical during the drilling program surveys. No live weeds were
noted although remnant Ruby Dock (Acetosa vesicaria) stalks were present within areas that had been
rehabilitated following previous mining activities. Prior monitoring of rehabilitated areas from
exploration and trial mining areas conducted in the 1970s identified Ruby Dock (Acetosa vesicaria) as
present (Outback Ecology, 2006). It is also understood that Wards Weed (Carrichtera annua) may be
present over the project area.
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7.7 Fauna

7.7.1 Vertebrate Fauna

Bamford Consulting Ecologists conducted a desktop review and surveys of the project area in March
and July 2009. The following major fauna habitats were identified within the search project area and
regionally (Bamford Consulting Ecologists, 2009; unpublished report):

¢+ Granite outcrops and breakaways Gravelly/sandy soils around, supporting mixed shrubland.
Some areas of chenopod shrubland on heavier soil also present.

¢ Sandplains supporting Spinifex and open acacia/eucalypt woodland.
¢ Loam and clayey-loam plains supporting Acacia woodlands.
¢ Low calcrete rises with eucalypt open woodland over a sparse shrubland.

¢+ Clayey-loam and clay flats, subject to occasional inundation with some open claypans.
Vegetation includes acacia open shrubland, sometimes with thickets of Melaleuca lanceolata, and
chenopod shrub-heaths.

The desktop review identified 285 vertebrate fauna species (10 frog, 86 reptile, 154 bird and 35
mammal species) that may potentially occur in the project area. The habitat within the project area is
likely to host 32 species of conservation significance of which only 10 are listed as threatened. The
majority of species are migratory or of local significance with only one was recorded on site. The
species include:

+  Egernia kintorei (Great Desert Skink) — Vulnerable under the EPBC Act”.
¢+ Leipoa ocellata (Malleefowl) - Vulnerable under the EPBC Act.

. Polyteelis alexandrae (Princess Parrot) - Vulnerable under the EPBC Act and listed as Priority 4 by
DEC".

¢ Acanthiza iredalei iredalei (Slender-billed Thornbill) - Vulnerable under the EPBC Act.
¢ Falco peregrinus (Peregrine Falcon) — Schedule 4 under the Wildlife Conservation Act 1950’

¢+  Cacatua leadbeateri (Major Mitchell's Cockatoo) — Schedule 4 under the Wildlife Conservation Act
1950.

¢ Ardea alba (Great Egret) — Migratory under the EPBC Act (Consists of species listed under the
following International Conventions, JAMBA, CAMBA and Convention on the Conservation of
Migratory Species of Wild Animals — [Bonn Convention]).

+  Tringa stagnatalis (Marsh Sandpiper) - Migratory under the EPBC Act.
¢ Tringa nebularia (Common Greenshank) - Migratory under the EPBC Act.

¢ Tringa glareola (Wood Sandpiper) — Migratory under the EPBC Act.

° Taxa facing a high risk of extinction in the wild in the medium-term future.

® Taxa in need of monitoring - taxa which are considered to have been adequately surveyed, or for which sufficient knowledge is
available, and which are considered not currently threatened or in need of special protection, but could be if present
circumstances change.

" Other specially protected fauna.
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¢ Tringa hypoleucos (Common Sandpiper) - Migratory under the EPBC Act.

¢ Limosa limosa (Black-tailed Godwit) — Migratory under the EPBC Act.

¢ Calidris ruficollis (Red-necked Stint) - Migratory under the EPBC Act.

¢  Calidris acuminate (Sharp-tailed Sandpiper) - Migratory under the EPBC Act.
+  Calidris ferruginea (Curlew Sandpiper) - Migratory under the EPBC Act.

¢ Apus pacificus (Fork-tailed Swift) - Migratory under the EPBC Act.

¢+ Merops ornatus (Rainbow Bee-eater) - Migratory under the EPBC Act.

+ Dasycercus cristicauda (Crest-tailed Mulgara) — Vulnerable under the EPBC Act and Schedule 1
under the Wildlife Conservation Act 1950.

+ Dasycercus bythi (Brush-tailed Mulgara) - Vulnerable under the EPBC Act and Schedule 1 under
the Wildlife Conservation Act 1950.

¢+ Macrotis lagotis (Bilbyg — Vulnerable under the EPBC Act and Schedule 1 under the Wildlife
Conservation Act 1950°.

¢+ Petrogale lateralis (Black-flanked Rock Wallaby) — Schedule 1 under the Wildlife Conservation Act
1950.

Of these species, the Malleefowl is the only species with known locations (mounds) identified through
prior survey in the vicinity of the project area (Figure 7-1).

8 Rare and likely to become extinct.
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7.7.2 Invertebrate Fauna

Invertebrates in general are beyond the scope of assessment for environmental impact assessment
because there are so many species and their taxonomy is so poorly understood, but it is possible to
focus on a small range of taxa that are short-range endemics (SREs), and on species of listed
conservation significance.

There is no information available regarding invertebrate fauna of the Yeelirrie region, and very little is
known about SRE invertebrates in the Murchison generally (McKenzie et al., 2002). A desktop review
of fauna of the project area identified the threatened Sheildback Trapdoor Spider (Idiosoma nigrum) as
listed under Schedule 1 of the WA Wildlife Conservation Act 1950 to occur nearby in the Mt Keith
region. The Yeelirrie area with its rocky breakaways and with the distinctive calcrete and clayey soils
close to the ore body is conducive to the evolution of SRESs, with species often associated with mesic
refugia (moist refuge areas).

7.7.3 Subterranean Fauna

Calcrete aquifers in the Northern Goldfields/Yilgarn region are recognised as globally significant
biodiversity hotspots for stygofauna (groundwater inhabiting fauna) (Subterranean Ecology Pty Ltd,
March 2009). A number of calcrete formations, including the Yeelirrie calcrete “Yeelirrie calcrete
groundwater assemblage type on Carey palaeodrainage on Yeelirrie Station” are listed by the DEC as
Threatened and Priority Ecological Communities (TEC and PEC) in the region (Section 7.8).
Troglofauna (fauna inhabiting air-filled caves or cavities below ground) have also recently been
discovered in the Northern Goldfields/Yilgarn calcrete formations.

7.8 Threatened and Priority Ecological Communities

A search of the Western Australia DEC TEC and PEC database indicated that the following PECs
occur within the region of project area (Figure 7-2):

¢ The Priority 1 ecological community Albion Downs calcrete groundwater assemblage type on
Carey palaeodrainage on Albion Downs Station.

¢+  The Priority 1 ecological community Booylgoo Range vegetation complexes.

¢ The Priority 1 Hinkler Well calcrete groundwater assemblage type on Carey palaeodrainage on
Lake Way Station.

¢  The Priority 1 ecological community Lake Mason vegetation complexes.
¢+  The Priority 1 ecological community Montague Range vegetation complexes.
¢ The Priority 1 ecological community Wiluna West vegetation complexes.

¢ The Priority 1 Yeelirrie calcrete groundwater assemblage type on Carey palaeodrainage on
Yeelirrie Station.

The buffer distances on Figure 7-2 represent an arbitrary area large enough to encompass all likely
habitats relevant to the PEC. The Vulnerable TEC Depot Springs stygofauna community occurs
approximately 100 km to the south east of the proposed mine site as identified on Figure 7-2.
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7.9 Conservation Estate

Conservation estates in the proximity of the project area comprise the Wanjarri Nature Reserve,
located approximately 50 km east of the project area, and hydrologically isolated from the project area
(Figure 7-3).

7.10 Noise

Pastoral activities are located adjacent to the project area, which typically generate very low noise
levels. Existing roads to the site are unsealed with the closest sealed road, the Goldfields Highway,
located approximately 45 km to the east of the project area. Although not monitored at this stage,
ambient noise levels are considered to be very low due to the remote nature of the site and surrounding
pastoral land use.

7.11 Air Quality

Given the isolated location of the project area, there are no current records of ambient air quality at
Yeelirrie. Although there are many mining activities in the region, the closest is at MKO which is
approximately 60 km due east. Therefore, aside from pastoral activities, there is no significant nearby
anthropogenic gaseous emission source affecting air quality in the vicinity of the site.

Depending on the extent of the pastoral activity, dust emissions are likely to most influence air quality at
Yeelirrie. The predominant source of dust is likely to be naturally occurring especially during dry
periods. Fugitive dust emissions are typically generated from wind passing over exposed areas of sail
or land, which is subject to erosion.

Minor anthropogenic sources of dust are likely to come from vehicles passing on the nearby unsealed
roads and any vehicular activity on the pastoral lease. Daily background levels of dust are expected to
be low and will vary significantly depending on location, topography, meteorological conditions and
proximity to sources.

7.12 Radiological Environment

Comprehensive analyses of both the physical and biological radiological climate at Yeelirrie were
undertaken in conjunction with the previous Environmental Impact Statement (EIS) and ERMP (WMC
1978). The data and analyses were collected in Appendices to the EIS. Specific papers included:

+  Derivation of radon gas source terms (Downing, c1978).

+ Distribution of some naturally-occurring elements in the environment of the Yeelirrie uranium
deposit (Australian Atomic Energy Commission [AAEC], 1978a).

¢+ Groundwater quality in the general area of the Yeelirrie uranium deposit (AAEC, 1978b).

+  Environmental levels of Rn-222 and its daughters (AAEC, 1978c).

The Appendices of the 1978 EIS and ERMP include descriptions of the physical and biological factors
that influence the concentration of various radionuclides in natural (undisturbed) systems, and the
possible influence of mining and waste disposal on those concentrations.

While the earlier work is valuable and remains relevant, and the data remain largely valid, additional
baseline data will be collected and analysed. Instrumentation has improved in the intervening years
and it is now possible to continuously collect data over longer periods.
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Similarly, some changes have occurred in various parameters that are used to convert exposure data
into expressions of effective dose equivalent (factors published from time to time by the International
Commission on Radiological Protection [ICRP] are used as and when they are recommended).
Additionally, the ICRP has recently recommended that a review of radio-ecology be undertaken to
determine if there are biological organisms that may be adversely affected by exposure to ionising
radiation at levels higher than background.

Additional radiological baseline data acquisition is indicated and planned. This, together with a
comprehensive review of the engineering and infrastructure proposals, will be used to re-analyse the
radiological implications of mining and processing uranium at Yeelirrie, and to produce updated
management and monitoring plans.

The additional radiation baseline data being acquired includes:

¢+ Radon decay products in air (potential alpha energy concentration [PAEC], using continuous
samplers);

+ Average radon concentration in air (using track-etch devices);

¢+ Long-lived alpha-emitting radionuclides in dust (using high and/or medium-volume air samplers
and open-faced filters);

¢+ Surface gamma dose-rate (using a combination of aerial radiometric data and ground-truthing
using hand-held gamma dose-rate meters and GPS);

+  Principal radionuclides in groundwater and surface waters;
+  Principal radionuclides in soils and rocks;
+  Principal radionuclides in vegetation and selected animals; and

¢+ Radon emanation rate from surfaces (some data exist, but more will be acquired when suitable
materials, such as tailings, are available to test).

These baseline studies will inform the radiation pathway analysis/model, which will identify the critical
group or groups, such as local communities, most likely to be affected by the project. If the potential
dose at that group is predicted to be within an order of magnitude of the internationally accepted public
dose limit (i.e. if the potential dose approaches 0.1 mSv/y compared with the limit of 1 mSv/y above
natural background), baseline monitoring at the location of the critical group will be undertaken to
confirm pre-operational dose.

7.13 Social Setting

The project site is located on the Yeelirrie pastoral property in the East Murchison pastoral region. This
area is sparsely populated with homesteads being located 30 km and more apart.

The nearest towns are Wiluna (population 681, distance 80 km), Sandstone (population 119, distance
100 km) and Leinster (population 879, distance 124 km). The regional centre of Meekatharra is located
160 km to the west and has a population of 931 (Australian Bureau of Statistics [ABS] 2006). The City
of Kalgoorlie-Boulder is 415 km to the south and is the nearest regional city with a population of
approximately 28,000.

Table 7-1 provides some indicative statistical data on locations in the vicinity of the project area,
sourced from the ABS website (www.abs.gov.au). In each of the localities the total population includes
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a significant Indigenous population. The ratio of males to females is consistent with a demographic that
is largely associated with mining activities, that is, a high ratio of males to females. Also consistent with
mining dominated townships, the median age is (aside from Sandstone) relatively young.

Table 7-1 Population Profile Yeelirrie Surrounds
. Male: .
. Indigenous Percent Median
Town Population . Male Female | female
persons Indigenous . Age
ratio
Australia 19,855,288 455,031 2.3% 9,799,252 | 10,056,036 0.97 37
Sandstone 119 24 20.2% 71 48 1.48 48
Wiluna 681 255 37.4% 461 220 2.09 33
Menzies 58 32 55.2% 27 31 0.87
Leinster 879 32 3.6% 526 353 1.49 30
Leonora 534 122 22.8% 305 229 1.33 35
Kalgoorlie- 28,242 2,058 7.3% 14,713 13,529 1.09 31
Boulder

Source: ABS (2006) Note shire population totals will be slightly larger to account for people resident on pastoral
properties and small Indigenous communities.

Mining and mining related services account for the majority of employment activities of those in the
workforce in the selected localities, as shown in Table 7-2.

Table 7-2 Industry of Employment Yeelirrie Surrounds
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Sandstone 22 26 16 10 8
Wiluna 30.8 70| 63| 55 5.3
Menzies 6
Leinster 32.7 8.2 7.6 3.4 3
Leonora 111 4.4 6.1 22 16
Kalgoorlie-Boulder | 14.5 2.5 3.3 4.9 3

Source: - ABS (2006)
Notes: - Only the top five employment industries are listed for each town in this table.

The Australian Federal Department of Education, Employment and Workplace Relations (DEEWR)
publish labour force statistics through the ‘Australian Workplace’ website at <www.workplace.gov.au>.
The following data for the Kalgoorlie region is derived from DEEWR's Small Area Labour Markets
Statistical Local Area estimates June quarter 2008. At that time the unemployment rate for Kalgoorlie
region was recorded at 2.5%.

Table 7-3 shows the median weekly income and outgoings related to accommodations (i.e. rent and
mortgage) for each of the selected areas. Apart from Sandstone, the median weekly income is higher
than the Western Australia, Australia State average of $500.
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Table 7-3 Income and Outgoings Yeelirrie Surrounds
. M(_ec!lan Median Weekly Median Mortgage
Location Individual
Weekly Income Rent Repayment (Monthly)
Sandstone 490 - 1,175
Wiluna 869 30 1,100
Menzies Unknown Unknown Unknown
Leinster* 1,171 o* 1,600
Leonora 671 90 673
Kalgoorlie-Boulder 684 165 1,200

Source: - ABS (2006)
Notes: - Leinster is a mining company town.

7.14 Traffic

Yeelirrie is located some 70 km to the west (by road) off the Goldfields Highway (Figure 1-1), between
Leinster and Wiluna. The distance to the turnoff from the highway is approximately 80 km by road
north of Leinster, near the Mount Keith Mine. Also by road, Wiluna is approximately 80 km to the north,
Meekatharra and the Great Northern Highway are some 200 km to the west, and Sandstone is
approximately 150 km to the south-west. Initial estimates of traffic volumes indicate that the closest
road, the Meekatharra — Yeelirrie Road has traffic in the order of 10 vehicles per day, with traffic
volumes increasing with distance southwards towards Kalgoorlie.

7.15 Cultural Heritage

7.15.1 Aboriginal Heritage
Introduction

The Northern Goldfields is rich in Aboriginal heritage, and includes registered sites (as per the
Aboriginal Heritage Act 1972), well known but not registered sites of significance and cultural heritage,
and sites and cultural heritage that are either not generally known, or where the knowledge is confined
to certain people.

Mining activity (exploration and operations) since the 1970s in the region has increased the awareness
and recording of Aboriginal heritage. A number of cultural heritage investigations (as prescribed by the
Aboriginal Heritage Act 1972) have already been completed in the Yeelirrie area as part of WMC'’s
previous planning for exploration and mining (Section 1.5). These investigations, and the Aboriginal
heritage registered through those investigations, are important in mine planning in the Yeelirrie area.
The important studies are described below.

BHP Billiton is aware that these earlier investigations need to be built upon with archaeological and
ethnographic surveys across all areas within the proposed area of development. As described below,
BHP Billiton is collaborating with the Central Desert Native Title Services (CDNTS), the statutory
representative body for Native Title claimants, in undertaking a range of studies across all of those
areas subject to activities associated with the Yeelirrie Project development.
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A number of Aboriginal communities are situated in the vicinity of the Yeelirrie project area. The map
shown in Figure 7-4 (sourced from the Department of Indigenous Affairs [DIA 2006]) shows the major
Indigenous communities in Western Australia, Australia. The nearest major Indigenous settlements are
in Wiluna and on Ullula Station, which is a Pastoral Lease immediately north of Yeelirrie Pastoral
Lease. Up to 25 people are resident at Ullula. The Pastoral Lease is held by the Mulka Aboriginal
Corporation. The Ullala Community is one of the many Aboriginal Communities included in regular and
ongoing consultation that is part of the overall Project Consultation programme set up for the Project.

Indigenous people resident in Wiluna and Meekatharra with cultural affinities to the Yeelirrie area are
working with the CDNTS in undertaking heritage investigations in the area (see following sub-sections).
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Figure 7-4 Aboriginal Communities

Native Title Status

There is currently no registered Native Title claim over the project area, with the nearest registered
claims being the Tarlpa claim (WC 07/7) immediately south west off Wiluna, and the Wutha Claim (WC
99/10) in the Sandstone area. However, several Indigenous families living in nearby communities claim
strong cultural affinities to the Yeelirrie area.
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Registered Aboriginal Sites in the Project Area

As a result of previous investigations, there are however, a large number of registered Aboriginal
heritage sites located in the general area of the study. The status of Aboriginal studies and sites has
been investigated in a rectangular area of approximately 6,000 km? (between latitude 26 ° 53'27” and
27 ° 32417, and longitude 119 ° 31'8” and 120°18'15”), centred on the resource (refer to the area
bounded by the blue line in Figure 7-5 Registered Aboriginal Sites in the Yeelirrie Area). This area
extends from Ullula Station in the north to the old Altona homestead in the south, and from the Wiluna-
Sandstone road in the west nearly to Albion Downs homestead in the east.
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Within this area there have been 31 heritage investigations of an archaeological, ethnographic and
cultural inquiry nature completed. Mainly as a result of this work, there are 75 registered sites shown
on the DIA Aboriginal Heritage Inquiry System (AHIS).

The map of sites (Figure 7.5) shows that although there are no registered sites on the mineralised area
itself, there are many sites located in the breakaway country to the north and south of the mineralised
area. The 75 registered sites include 9 sites where the location information is closed to external
access, with the remainder being available.

The locations (defined by Australian Map Grid [AMG] coordinates) of all open sites have been obtained
from the DIA AHIS by BHP Billiton. Some of these sites are also registered on the National Register of
Sites (see Department of Mines and Petroleum database).

Heritage Management by BHP Billiton

EPA Guidance Statement No. 41 defines Aboriginal Heritage as “Aboriginal heritage includes both
physical and cultural aspects and relates to the significance of places and objects to Aboriginal people
in terms of traditions, observations, customs and beliefs”.

BHP Billiton is committed to the achievement of all statutory and corporate standards in managing
cultural heritage across the project area. BHP Billiton will provide cultural awareness training to all its
personnel and contractors working on the Project with particular emphasis on the need to respect
Aboriginal heritage and to avoid all registered sites.

During the period when WMC was studying development of a mining operation at Yeelirrie, surveys of
the Aboriginal heritage of the area were undertaken. Two reports were prepared as a result — ‘A
Survey for Aboriginal Sites, 1976 — Yeelirrie Uranium’, which was submitted to the West Australian
Registrar of Aboriginal Sites in December 1976, and ‘Eastern Goldfields Aboriginal People and the
proposed uranium development’ prepared as part of a submission to the West Australian Registrar of
Aboriginal Sites in October 1977.

To further assess the Aboriginal heritage of the region, BHP Billiton has initiated a relationship with
CDNTS, which has statutory obligations under the Native Title Act 1993 in relation to the protection of
native title rights and interests of Traditional Owners within the project area. Through CDNTS, BHP
Billiton has undertaken further heritage survey work, in accordance with a work program clearance
model, structured to collate sufficient information to be able to advise BHP Billiton as to which areas
have been given ‘clearance’ for disturbance, and to identify any areas that are ‘not cleared’ and which
are to be avoided.

In line with accepted practice, the cultural information collected in the course of the survey is kept
confidential, and has not been disclosed to BHP Billiton. The aim of this type of survey is to allow
exploration and other minor works to proceed, while ensuring that any sites, objects or places of
cultural significance — as deemed appropriate by the survey team — are to be avoided.

The field method consists of two primary tasks:

a. Consultations with Traditional Owners and the selection of appropriate survey teams; and
b. Field surveys, including ethnographic and archaeological components.

CDNTS have conducted two further surveys to date - (i) to allow an exploration drilling program, and (i)
to allow a hydrogeological drilling program to proceed. Neither of these programs are part of the
referred proposal, however the outcomes of survey work undertaken in this context are set out below.
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Work Area Clearance Heritage Survey — Exploration Drilling

A Work Area Clearance Heritage Survey covering the area proposed for exploration drilling (600 drill
sites) was arranged by CDNTS. Field work was completed in two separate visits in February and
March 2009, comprising 13 days in total. The field work, which involved Indigenous people who assert
a connection to the area, included both archaeological and ethnographic components. A number of the
people involved grew up on Albion Downs Station which borders Yeelirrie to the east.

The report, which was delivered to BHP Billiton in May 2009, sets out the following findings and
requirements to allow the exploration drilling to proceed (CDNTS Report to BHP Billiton, May 2009).

¢+ There are no registered sites within the area to be subject to exploration drilling on the Department
of Indigenous Affairs * Aboriginal Heritage Inquiry System.(DIA 2009).

¢+ The combined field surveys revealed 34 places of significance to the Indigenous families involved
in the survey. These have listed and mapped as ‘not cleared’ areas. They consist of artefact
scatters about freshwater claypans and scarred trees, and a significant number of cultural
materials.

¢ The locations of the ‘not cleared’ areas have been provided (on maps, with coordinates) to BHP
Billiton, and will be respected in the drilling program. BHP Billiton will inform all personnel,
including contractors working in the area to pay due diligence in avoiding impact in these areas.

+ In avoiding these areas, drill holes will either be deleted from the program, or relocated to an area
close by, but far enough way that there is no risk of disturbance to the place of significance. In two
cases, the drilling location will be deleted. In another seven cases, the drilling location will need to
be shifted some 50-100 m away from the existing location.

¢ The drilling program will also avoid all interference with trees during the exploration drilling
program. These also represent sites within the meaning of the Aboriginal Heritage Act 1972.
Further, there are two ‘not cleared’ areas located just outside the area covered by the drilling
program, and personnel and contractors will be instructed to avoid these areas as well.

¢+ BHP Billiton will instruct all personnel and contractors working in the area that if they become
aware of any cultural materials or of places believed to be of Indigenous cultural significance, they
are to cease work immediately and contact the site supervisor, who will contact CDNTS for advice.
No further work will be done in the area under consideration until that advice is provided.

Work Area Clearance Heritage Survey — Hydrogeological Bore Placement Program

In May, CDNTS conducted a further Work Area Clearance Heritage Survey for a hydrogeological bore
placement program (located on a 150 km transect, between 15-30 m wide). Many of the drill lines
follow existing access tracks or fence lines.

Field work was completed in two separate visits, comprising seven days in total. The field work, which
involved Indigenous people who assert a connection to the area, included both archaeological and
ethnographic components.

The report, which was delivered to BHP Billiton in June 2009, sets out the following findings and
requirements to allow the hydrological bore drilling to proceed (CDNTS Report to BHP Billiton, June
2009).

¢+ Nineteen bore locations are ‘not cleared’ and are to be avoided in the drilling program. BHP
Billiton will inform all personnel, including contractors working in the area to pay due diligence in
avoiding impact in these areas, which will be flagged off.

YDC_Env_ESDO05_May 2010 Page 49 of 95



¢&{ vhpbilliton -ourcing the future

¢+ For cultural reasons, it is important that women not be involved in this exercise in regard to
flagging off ‘not cleared’ areas along one of the lines of bores.

+ BHB Billiton will keep within the parameters of the respective survey lines, as indicated in the table
above.

+ BHP Billiton will instruct all personnel and contractors working in the area that if they become
aware of any cultural materials or of places believed to be of Indigenous cultural significance,
including possible human remains or goods belonging to a human grave, they are to cease work
immediately and contact the site supervisor, who will contact CDNTS for advice. No further work
will be done in the area under consideration until that advice is provided. In the case of suspected
human remains they will also inform the Police and DIA.

On-going Heritage Management

BHP Billiton has committed to building its relationships with indigenous people in the region and
CDNTS to ensure that cultural heritage management meets the expectations of both the Traditional
Owners and the Company. BHP Billiton is in discussion with CDNTS about negotiation of an
agreement with Traditional Owners to deal with all Native Title and heritage issues arising from
development of the Project Area, and providing community development benefits to aboriginal people
in the region.

In the course of the agreement negotiations it is proposed that development of a Heritage Management
Plan, based on further ethnographic and archaeological survey work to support full cultural mapping of
the area, will be undertaken. It is also proposed that assessment of project impacts will consider
options for incorporation of traditional ecological knowledge.

7.15.2 European Heritage

The Australian Heritage Database contains information about natural, historic and Indigenous sites,
including places in the following lists and places under consideration for any one of these lists:

¢ World Heritage List.
+ National Heritage List.
¢+ Commonwealth Heritage List.

¢+ Register of the National Estate.

There are no known sites of European heritage significance within the project area, although two
registered Aboriginal sites (ID 14217 and ID 14218) listed on the Register for the National Estate
occurs in proximity to the site. The locations of these sites are not specified on the DEWHA website
and further detail is being sought from DEWHA.

A desktop survey of European heritage sites that may occur in the proposed transport route from
Yeelirrie to Kalgoorlie will be conducted as part of the ERMP for the project.

7.16 Visual Characteristics

The visual characteristics of the Yeelirrie area and transport route associated with the project comprise
a wide, flat and long valley which is flanked by granitic breakaways of low topographic relief
(approximately 50-100 m). The project area is intersected by three unsealed roads connecting
Yeelirrie to Sandstone, Wiluna, Meekatharra and the Goldfields Highway. A series of access roads and
an airstrip currently facilitate the Yeelirrie Homestead and pastoral station which occupy the site.
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The Yeelirrie Homestead is owned by BHP Billiton and is situated approximately 25 km to the east from
the proposed project area. The Albion Downs homestead is a further 20-30 km from the proposed
project area. The existing BHP Billiton Mt Keith Operations is the closest human population, which is
located approximately 60 km the east, and the closest town to the project area is Wiluna, which is
approximately 80 km due north.

The majority of the project area comprises native vegetation. However, there is a small area
(approximately 70 ha) comprising rehabilitated vegetation from trial mining activities conducted from
1978 to 1983.
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8.0 Community and Stakeholder Consultation

8.1 Overview

BHP Billiton views community and stakeholder engagement in social and environmental impact
assessment as fundamental - more than a statutory requirement. The key objectives are to:

+ Identify individuals, groups and agencies with an interest in the project.

+ Provide interested stakeholders with a means to access relevant information regarding the project.
+ Provide a means for stakeholders to raise concerns and provide comment.

+ Document responses to, and the result of, consultation.

¢ Identify main areas of environmental concern so these concerns may be addressed in the
statutory environmental approvals documentation being prepared for the project.

+ Actively encourage community groups to comment on the proposal during statutory public review
periods.

+  Provide BHP Billiton with the opportunity to demonstrate commitment to achieving a high level of
environmental performance through its environmental management approaches for the project.

The following outlines the approach taken by BHP Billiton to date and an appropriate program to be
implemented throughout the process of developing the assessment documentation.

8.2 Key Stakeholders

A database of key stakeholders has been created and consultation has commenced in most areas for
the project. These stakeholders include but are not limited to:

Western Australia Government Departments and Authorities
¢+  Department of Mines and Petroleum (DMP).

+ Department of State Development (DSD).

¢+  Department of Environment and Conservation (DEC).

+  Environmental Protection Authority (EPA).

¢+  Department of Local Government.

¢+  Department of Regional Development and Lands.

¢+  Department of Water (DoW).

¢+  Department of Planning.

¢+  Department of Transport.

¢+  Department of Health (DoH).
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+  Department of Indigenous Affairs (DIA).

¢+ Midwest Development Commission (MWDC).

¢+  Goldfields-Esperance Development Commission (GEDC).
¢+ Main Roads Western Australia (MRWA).

+ Radiological Council of Western Australia.

Australian Government Departments
+ DEWHA.
+  Department of Resources, Energy and Tourism (DRET).

+ Department of Infrastructure, Transport, Regional Development and Local Government.

Other State and Territory Government Departments
¢ NT Department of Natural Resources, Environment, the Arts and Sport.
¢ NT Worksafe.

¢ SA Department of Premier and Cabinet.

Western Australia Local Government

¢ Western Australia Local Government Association (WALGA).
¢ Shire of Wiluna.

¢ Shire of Leonora.

¢ Shire of Menzies.

+  City of Kalgoorlie-Boulder.

Western Australia Regional Industry and Community Organisations

¢ Western Australia Chamber of Minerals and Energy (Eastern Regional Council).
¢+ Kalgoorlie-Boulder Chamber of Commerce and Industry.

¢+ Goldfields-Esperance Area Consultative Committee.

¢+  Esperance-Eastern Goldfields Country Zone of Western Australia Local Government Association.

Western Australia Industry Organisations
¢+ Chamber of Minerals and Energy.

¢+ Chamber of Commerce and Industry.

Western Australia Indigenous Organisations

¢+  Central Desert Native Title Services (CDNTS).
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Western Australia Community and Community Organisations

¢+ Members of the public, and in particular, those living in communities and around the mine site area
and along transport routes.

¢ Aboriginal communities.
¢+ Non-Government Organisations (NGOSs), including Conservation Council of Western Australia.

¢+  Malleefowl Preservation Society.

8.3 Consultation to Date

Between January 2009 and November 2009, BHP Billiton has undertaken a program of consultation
and information provision to a range of stakeholders including:

¢+ OEPA Office of the Environmental Protection Authority, formerly known as Environmental
Protection Authority Service Unit (EPASU).

+ DEC.

+ DEC Goldfields Region.

+ DSD.

¢+ DMP (including Resources Safety Division).
+ Radiological Council of Western Australia.
¢ DoW.

¢+ NT Environmental Assessment directorate.
¢ NT Department of Natural Resources, Environment, the Arts, Sport.
¢+ DEWHA.

¢ SA Department of Premier and Cabinet.

¢ Shire of Leonora.

¢ Shire of Wiluna.

¢ Shire of Menzies.

+  City of Kalgoorlie-Boulder.

+ GEDC.
¢+  MWDC.
¢+ CDNTS.

¢+ Aboriginal Community Representatives.

¢ NGOs.

In all consultations to date, BHP Billiton has committed to the provision of regular updates regarding the
status of the project.
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8.4 Stakeholder Consultation Program

BHP Billiton has developed a comprehensive and ongoing program of community engagement that will
provide opportunities for information provision and gathering. Targeted consultation will be initiated
with:

¢+  Local Government (particularly Shires of Wiluna, Leonora, and Menzies and the City of Kalgoorlie-
Boulder).

¢ Communities within the Local Government Authority areas noted above. Communities will be
advised of information sessions via local newspapers, the Community Reference Group (CRG)
and through Shire offices where appropriate.

+ Ongoing consultation and communication with State government agencies.
¢ CDNTS and Aboriginal Communities.

¢ NGOs including Conservation Council of Western Australia, Wilderness Society, Anti-Nuclear
Alliance of Western Australia and Greens Western Australia.

¢ Industry and Development Commissions including the Chamber of Commerce and Industry,
GEDC, MWDC, Goldfields-Esperance Area Consultative Committee and Esperance-Eastern
Goldfields Country Zone of Western Australia Local Government Authority.

8.5 Community Reference Group

A Community Reference Group (CRG) has been established comprising membership from areas in the
vicinity of the project site. Members represent the communities of Wiluna, Leonora, Menzies,
Kalgoorlie-Boulder and the traditional owner groups.

The CRG will provide a forum for BHP Billiton to present information to the community and receive
feedback regarding the project, including operations, sustainable development, transport and
environmental aspects, and economic impacts and opportunities.

8.6 Information Provision

The general public will be kept informed throughout this process via a range of mechanisms
established by BHP Billiton. These include:

¢+ The CRG.

¢+ Community information sessions.

¢+ The BHP Billiton website.

+  Provision of project information sheets.

+ Publication of project advertorials in regional newspapers.
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9.0 Potential Impacts, Scope of Work and
Responses

A summary of the environmental factors relevant to the project and ancillary infrastructure is outlined in
Table 9-1. These key factors will be addressed in the ERMP in line with the summary of scope of the
investigations required column; which in turn is based on the content of the potential impacts column.
The investigations are in accordance with the relevant EPA Guidance Notes, and have been developed
through a review of available existing information including the 1978 EIS and ERMP issued by WMC for
the project. These earlier EIS and ERMP documents provide historic data in many cases that is still
applicable to the current studies. The scope of works has also been the subject of preliminary
consultation with relevant decision making authorities and agencies.

The content of the potential management activities column is, at this stage, based on limited
information. The proposed management measures cover a range of feasible measures or strategies to
mitigate the potential impacts of the project. The ERMP will demonstrate how BHPB will comply with
relevant standards, codes and practices that safeguard the sensitive receptors of the environmental
factors that may be affected by the proposal.

Environmental assessment methodology, including risk assessment, will be explained in the ERMP. It
is anticipated that assessment methodology will allow BHP Billiton to demonstrate the principles of
ALARA (as low as reasonably achievable social and economic factors being taken into considerations)
to minimise potential impacts..
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Environmental
Factor/Principle

Relevant Area

Environmental
Objectives

Potential Impacts

Investigations Required

Potential Management

Activities

Biophysical

Flora and Vegetation

The project area is
generally
characterised by a
diverse vegetation of
open woodlands,
Spinifex grasslands
and shrub lands.

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.

The potential impacts of the
project on vegetation and
flora comprise:

Loss and/or degradation
of vegetation.

Loss and/or degradation
of Threatened,
Undescribed,
Vulnerable, DRF and
Priority Flora species.

Reduced regional
representation on
geographically restricted
species and cumulative
impacts within a
regional context.

Increased weed
infestation.

Typical activities considered
include:

Clearing.

Changes in surface and
groundwater flows due
to project footprint and
groundwater
abstraction.

Dust generation from
vehicle movements and
ground
disturbance/excavation

Western Botanical is tasked with
carrying out the flora and vegetation
investigations for the project. The
investigations will be undertaken in
accordance with EPA Guidance
Statement No. 51, EPA Position
Statement No. 2 and EPA Position
Statement No. 3. The scope in
summary comprises:

Desktop assessment comprising
a review of DEC and DEWHA
databases to provide the basis of
a list of vascular flora (including
Threatened, Vulnerable, DRF,
Priority Flora species and any
other species of conservation
significance) and vegetation
communities of significance
(Priority Ecological Communities,
TECs and GDEs) that could
potentially occur in the project
area.

Field surveys to ascertain
seasonal variation, a two phase
survey including one conducted.
The first survey comprised nine
site visits over an eight month
period, January through to
August. The second survey is
designed to identify the species
diversity after rainfall events. As
such, a second survey will be

At this early stage of the project, the
mitigation measures outlined below
will be considered and developed, as
more detail becomes available
through the design of the project and
assessment of the potential impacts.

Optimisation of project
design/footprint to minimise the
extent of clearing and extent of
changes to surface and
groundwater hydrological
characteristics.

Utilisation of the vegetation
mapping to avoid where
practicable sensitive areas,
including Priority Ecological
Communities, Threatened
Ecological Communities,
Groundwater Dependent
Ecosystems and other
communities of conservation
significance including
undescribed species.

Develop and adhere to a Flora
and Vegetation Management
Plan safeguarding those
significant species identified in
the assessment. The plan will
include but is not limited to:

e Clearing
e Dust
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works.

conducted at the appropriate
time after an adequate rainfall
event. These surveys shall
comprise:

— Searching targeted areas
locally and regionally for

Threatened, Vulnerable, DRF,
Priority Flora species and any
other species of conservation

significance.

- Vegetation mapping,
including Priority Ecological
Communities, TECs, GDEs

and any other communities of

conservation significance.

¢  Aformal weed assessment of

the project area is planned to be

conducted following periods of
sufficient rainfall.

¢ An assessment of impacts to
Groundwater Dependant
Ecosystems (GDESs) resulting
from the project in a local and
regional context. The
assessment will include:

- defining the spatial extent of

the groundwater dependant
vegetation

— an assessment of impact from

the proposed Project.

Activities

e Rehabilitation

° Weeds

e Fire

e  Soil (growth
medium)

Vertebrate Fauna

Project areas include

To maintain the

The potential impacts on

Bamford Consulting Ecologists is

At this early stage of the project, the
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Factor/Principle Objectives Activities
those containing the abundance, diversity, | vertebrate fauna comprise tasked with carrying out vertebrate mitigation measures outlined below
major fauna habitats. geographic s+  Loss and/or disturbance | fauna investigations for the project. will be considered and developed, as

distribution and
productivity of fauna
at species and
ecosystem levels
through the avoidance
or management of
adverse impacts and
improvement in
knowledge.

of vertebrate fauna
individuals including
Threatened, Vulnerable,
Migratory, Rare and
Priority species.

Loss and/or disturbance
of vertebrate fauna
habitat.

Secondary impacts
include collisions with
vehicles and
deaths/injuries as a
result of fire.

Typical activities considered
include:

¢
¢

Clearing.

Changes in surface and
groundwater flows due
to project footprint and
groundwater
abstraction.

Dust generation from
vehicle movements and
ground disturbance/
excavation works.

Vibration from ground
disturbance/excavation
works.

Noise from ground
disturbance/excavation
works.

Artificial light from night

The investigations will be conducted in
accordance with EPA Guidance
Statement No. 56 and EPA Position
Statement No. 2. The scope in .
summary comprises:

¢+  Desktop assessment using DEC,
DEWHA and Western Australian
Museum databases and
available information and a site .
survey inspection to provide the
basis of a list of fauna (including
Threatened, Vulnerable,
Migratory, Rare, Priority fauna
species and any other fauna

species of conservation ¢

significance), TECs, GDEs and

fauna habitat of significance that | *

could potentially occur in the

project area. ¢
¢+ Atwo-phase survey, to be

conducted in winter and ¢

spring/summer is planned to be
replicated in areas of each key
vegetation type. An additional .
survey is proposed in February
2010, to accommodate for the
influence of rain, however the
precise timing of the survey is
subject to a rainfall event.

¢+ Surveys will feature targeted
studies on the distribution and
abundance of key species. The
regional context will be obtained

more detail becomes available
through the design of the project and
assessment of the potential impacts. :

Optimise project design/footprint
to avoid or minimise disturbance
to key fauna habitat thereby
reducing the effects of habitat
removal or fragmentation.

Formulate and detail feral
species eradication and control
programs, for those species
identified during the baseline
surveys.

Formulate actions on
progressive rehabilitation.

Formulate a fire management
program.

Restrict light spill and utilise
directional lighting.

Formulate workforce fauna
awareness programs for key
sensitive species.

Formulate dust control measures
where dust could adversely
affect faunal habitat health.

Implement program of speed
restrictions and potential limit
night driving around the site to
reduce likelihood of
vehicle/fauna collisions.
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works.

Traffic from vehicle
movements.

Fire.

through comparison of habitats
found on site compared with
those in the wider region.

Assessment of impacts to
vertebrate fauna resulting from
the project in a local and regional
context.

Targeted surveys for terrestrial
vertebrate fauna have been
conducted in October 2009, with
a follow-up survey proposed for
February 2010. The targeted
surveys will be carried out for the
following conservation significant
species:

— Long-tailed Dunnart
(Sminthopsis longicaudata)

—  Brush-tailed Mulgara
(Dasyurus blythi)

- Crest-tailed Mulgara
(Dasycercus cristicauda)

—  Black-flanked Rock Wallaby
(Petrogale lateralis)

-~ Bilby (Macrotis lagotis)

— Great Desert Skink (Egernia
kintorei);

— Malleefowl (Leipoa ocellata)

— - Western Spiny-tailed Skink
(Egernia stokesii badia).
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¢+ A Malleefowl impact assessment
with regard to direct and indirect
factors from the mine
development will be conducted,
taking into account cumulative

impacts within a regional context.

Invertebrate Fauna

Areas of interest to be
studied in the ERMP
include areas
containing recognised
key invertebrate
habitats.

To maintain the
abundance, diversity,
regional distribution
and productivity of
invertebrate fauna at
the species and
ecosystem levels
through the avoidance
or management of
adverse impacts.

The potential impacts to
surface invertebrate fauna
are as follows:

. Loss and/or disturbance
of invertebrate fauna
individuals including
threatened and rare
species.

. Loss and/or disturbance
of invertebrate fauna
habitat.

Typical activities considered
include:

¢  Clearing and ground
disturbance.

¢+  Changes in surface and
groundwater flows due
to project footprint and
groundwater
abstraction.

¢+  Dust generation from
vehicle movements and
ground
disturbance/excavation
works.

¢ Vibration from ground
disturbance/excavation
works.

Ecologia is tasked with carrying out
the invertebrate fauna investigations
for the project. The investigations
Survey methodology and approach
related to SRE invertebrates will be in
accordance with EPA Guidance
Statement No. 20. The scope in
summary comprises:

¢+ A desktop assessment to
determine the likelihood of SRE
invertebrate species and the
existence of suitable habitats
within the project area.

¢+  To acquire replicate data, a two-
staged survey conducted six
weeks apart, from October 2009
through to January 2010. The
surveys will focus on ground
truthing the desktop work within
areas of disturbance within the
project area, particularly for
those areas within the
infrastructure, processing and
village physical footprints.

¢+ Assessment of impacts to SRE
invertebrate species resulting
from the project in a local and
regional context.

¢+ Atarget survey for the

At this early stage of the project, the
mitigation measures outlined below
will be considered and developed, as
more detail becomes available
through the design of the project and
assessment of the potential impacts.
¢+ Optimise project design/footprint
to avoid or minimise disturbance,
and avoid and retain key SRE
invertebrate fauna habitat.

¢ Adopt appropriate design
measures that maintain SRE
invertebrate fauna movement
across the landscape.

¢+  Develop a post disturbance SRE
invertebrate fauna monitoring
program to enable a comparison
of baseline data (i.e. pre-
disturbance of habitat).
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¢ Fire.

Sheidback Trapdoor Spider
(Idiosoma nigrum)

Subterranean Fauna

The zone of
hydrological influence
is the key area of
interest.

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

The potential impacts to
subterranean fauna include:

. Loss and/or disturbance
of subterranean fauna
individuals including
threatened and rare
species.

. Loss and/or disturbance
of subterranean fauna
habitat.

Typical activities considered
include:

¢ Ground disturbance and
subsurface excavation.

. Groundwater
abstraction.

¢+ Changesin
groundwater quality due
to groundwater
contamination and
changes in groundwater
hydrology.

¢  Changes in surface
water flows due to
project footprint.

¢ Vibration from ground

disturbance/excavation
works.

Subterranean Ecology is tasked with
carrying out the subterranean fauna
investigations for the project. The
surveys will be conducted to allow for
seasonal variations in water levels and
associated habitat. The investigations
are in accordance with EPA Guidance
Statement No. 54 and No. 54a. The
scope in summary comprises:

¢+ Adesktop assessment and pilot
field study on the bores and
wells available to determine the
potential for occurrence of
subterranean fauna within the
project area substrate.

¢+ Afollow-up survey on bores and
wells as they become available
for subterranean fauna sampling.
The surveys are designed to
determine representation of
habitat, diversity and spatial
distribution of subterranean
fauna in the project area
substrate and potential zones of
impact, particularly the Yeelirrie
calcrete.

¢ Assessment of impacts to
subterranean fauna resulting
from the project from a local and
regional context.

At this early stage of the project, the
mitigation measures outlined below
will be considered and developed as
more detail becomes available
through the design of the project and
assessment of the potential impacts. :

¢ Minimise groundwater
abstraction in areas of known
populations of stygofauna with
key conservation importance.

¢+ Where necessary develop and
formulate a Subterranean Fauna
Management Plan.

¢+ Minimise disturbance in areas of
known populations of stygofauna
with key conservation
importance

¢+  Develop relevant and
appropriate mitigation and
management measures for
subterranean fauna.
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Landforms and Soils

The relevant area
encompasses the area
of project disturbance,

To maintain the
integrity, ecological
functions and
environmental values
of soils and landforms
in the project area.
To minimise the
footprint of
disturbance during the
life of the project.

To maximise the
retention and viability
of topsoils for future
rehabilitation
activities.

The potential impacts to
landform and soils in the
project area are as follows:

¢

Modification of
landforms within the
project area resulting in
changes to soil
chemistry resulting in
reduced capacity for
successful site
rehabilitation.

Changes to physical soil
properties resulting in
reduced capacity for
use in rehabilitation, for
example instability,
subsidence and texture.

Increased erosion
through changes in
surface water regimes
and dispersive soils.

Changes to landform
stability and potential
erosion and
accumulated
sedimentation.

Typical activities considered
include:

¢

Soil handling through
ground disturbance/
excavation works.

Changes in surface
water flows due to
presence of project

D. C. Blandford and Associates is
tasked with carrying out the landforms
and soils investigations for the project.

The scope in summary comprises:
¢+ A desktop review of existing
documents and a

reconnaissance survey to assess
gaps in existing knowledge held

*

on soils and landforms for the .
project.

¢+ Afield survey and soil sampling
program of the project and ¢
surrounding areas with the
following aims: .

— To describe the physical and
chemical characteristics of
soils and landforms occurring
within the project area.

— To identify soil materials that
may affect rehabilitation
activities.

— To define soil-landform
relationships.

— To define vegetation
communities and soil
landform associations.

¢+ Assessment of impacts to soils
and landforms resulting from the
project, including those from
leaks and spills.

At this early stage of the project, the
mitigation measures outlined below
will be considered and developed as
more detail becomes available
through the design of the project and
assessment of the potential impacts.

Minimising the area of exposed
land.

Developing a stockpiling
management plan for the
purpose of rehabilitation.
Designing a progressive
rehabilitation program.
Optimising project design to
minimise adverse impacts to
areas containing sensitive soils
and landforms.

Developing appropriate soil and
landform programs, detailing the
handling, storage, encapsulation,
and rehabilitation and monitoring
of soils in accordance with the
relevant guidelines.

Identify site specific measures to
manage leaks and spills.
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footprint.

Surface Water —

The area of interest is

To maintain the

The potential impacts to

URS is tasked with carrying out the

At this early stage of the project, the

Quantity surface water within guantity and quality of | surface water in the project surface water quantity investigations mitigation measures outlined below
the project’s zone of surface water so that | area are as follows: for the project. The scope in summary | will be considered and developed as
hydrological influence | environmental values, Changes to surface comprises: more detail is made available through
or rainfall catchment including ecosystem water flows and runoff Review of hydrological and the design of the project, the surface
area. maintenance, are rates that could result in topographic data. water study and the assessment of the

protected. potential impacts on Characterisation of baseline potential impacts.
downstream water- surface water runoff such as Development of a management
dependent ecological runoff volume, peak discharge methodology _to address_ the _
systems. rate. effects of offsng water diversions
Crangestoevatr | Sutcevatermotelingana | LTSI R s S e
balance and to _surface assessment of potential impacts 9 g
water flows,_yvhlqh could of the project on surface water Development of the conceptual
Ieaq to modification of hydrology in the project area and surface water me_magement
sediment transport, the region. system for the mine site with the
erosion and depositional following objectives:
patterns. Divert st or f
; P e - ivert stormwater from

Typlcal. activities cF)mprlse. undisturbed areas of the mine
Site preparation, site, to minimise the volume
construction activities of contaminated water to be
_and presence of project managed.
infrastructure footprint/
hardstanding. —  To capture and dispose of all

surface runoff from disturbed
areas of the mine site.
Groundwater — The area of interestis | To maintain the Potential impacts to URS is tasked with carrying out the At this early stage of the project, the
Quantity groundwater within the | quantity and quality of | groundwater quantity groundwater quantity investigations for | mitigation measures outlined below

zone of hydrological
influence or rainfall
catchment area.

groundwater so that
existing and potential
environmental values,
including ecosystem
function, are
protected.

comprise:
Changes to
groundwater flows.

Alteration to local and
regional groundwater

the project. The scope in summary
comprises:

Conduct of a drilling and test
pumping program to characterise
hydro stratigraphy across the
groundwater flow system and

will be considered and developed as
more detail becomes available
through the design of the project and
assessment of the potential impacts.
Review and optimise pumping
regimes to minimise impacts on
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regimes.

Potential impact on
nearby groundwater
dependent ecosystems
and other groundwater
users.

Reduced groundwater
recharge.

Typical activities comprise:

*

Groundwater
abstraction.

Construction and
presence of project
infrastructure and areas
of hardstanding.

determine the quantity of water
required to be dewatered in
advance of mining activities.

Identification of groundwater
users, including GDEs and areas | ¢
where the water may be of stock
quality down-channel of the site.

Groundwater modelling at local
and regional scales, which is
designed to estimate the lateral
and vertical extent of drawdown .
impact of the groundwater
abstraction activities on other
groundwater users, native
vegetation and natural .
groundwater flow systems.

Final pit void study to determine
the post-rehabilitation
hydrogeology. .
To assess, if necessary, viable
alternative sites/sources of water
supply that may be required for
the project. If additional water
supply is required, conduct field
investigations and groundwater
modelling to determine the
availability of groundwater and
the lateral and vertical extent of
drawdown impact of the
groundwater abstraction
activities on other groundwater
users, native vegetation and
groundwater flows.

To maximise the use of
groundwater for the project, a

groundwater resources and
groundwater users (e.g. water
levels and quality at stock water
supplies).

Formulate a groundwater
management plan to maintain
the quantity of groundwater so
that environmental values,
including ecosystem function,
are protected.

Formulate a groundwater
monitoring program to enable
assessment and management of
the drawdown.

Provision of sufficient tailings
storage area to ensure effective
drying of tailings between
deposition cycles.

Shaping the tailings storage
facility to minimise ponding of
supernatant liquor.
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water balance will be undertaken
considering dewatering, water
supply, surface water, recycling
of water from tailings and other
sources. This investigation will
determine the water
requirements for the project.

Pollution Management

Surface Water —
Quality

The area of interest is
surface water within
the project’s zone of
hydrological influence
or rainfall catchment
area.

To maintain the
quality of surface
water so that
environmental values,
including ecosystem
maintenance, are
protected.

Potential impacts to surface
water comprise:

¢

*
*

Adverse impacts to
surface water quality.

Sedimentation.

Changes to
geochemistry.

Typical activities comprise:

¢

Erosion from ground
disturbance.

Leaks and spills from
fuel and chemical
transport and storage
areas.

Overtopping of

TSF/evaporation ponds.

Leaks and spills from
tailings delivery and
return water reticulation
circuits.

URS is tasked with carrying out the
surface water quality investigations for
the project. The scope in summary
comprises:

¢+ Review of hydrological and
topographic data.

¢ Characterisation of baseline
surface water runoff such as
runoff volume, peak discharge
rate and water quality.

¢+ Assessment of potential impacts
of the project on surface water
quality.

¢+ Assessment of impacts of leaks
and spills

At this early stage of the project, the
mitigation measures outlined below
will be considered and developed as
more detail becomes available
through the design of the project and
assessment of the potential impacts.

¢+  Development of the conceptual
surface water management plan
which includes but not limited to:

—  Capture of runoff from
operational areas to
sedimentation and / or
stormwater ponds.

— Establish leak detection
methodologies and secondary
containment bunding where
appropriate.

— ldentify site specific measures
to manage leaks and spills.

Groundwater — Quality

The area of interest is
groundwater within the
zone of hydrological
influence or rainfall
catchment area.

To ensure that the
project does not
adversely affect the
environment or
health, welfare and

Potential impacts to the
ground water comprise:

¢

Potential impacts to
groundwater from

URS is tasked with carrying out the
groundwater quality investigations for
the project. The scope in summary
comprises:

¢ Conduct of a drilling and test

At this early stage of the project, the
mitigation measures outlined below
will be considered and developed built
upon as more detail becomes
available through the design of the
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amenity of people and
nearby land uses by
meeting statutory
requirements and
acceptable standards.

seepage.

Potential impacts to
groundwater as a result
of release of tailings or
evaporation pond liquor.

Potential impacts to
groundwater as a result
of chemical or
hydrocarbon spills.

Potential impact on
claypans as a result of
seepage from the
project area through the
hydrogeology.

Restrict of through flow
may lead to rising water
tables and salinity
upstream and falling
water levels
downstream

pumping program to characterise
hydrochemistry across the
groundwater flow system.

¢ Identification of groundwater
users, including GDEs.

¢+  Establishment of hydro chemical
baseline of all major
hydrogeological units.

¢+ Monitoring of the target aquifers
to provide more detailed quality
parameters, particularly related
to stygofauna.

¢  Characterisation of the quality of
water that will be extracted as
part of the future dewatering
activities and/or additional water
supply, if required.

¢ Additional information on the
extent of hydro-geochemical
influence from the site.

+  Set up and calibration of a solute
transport model of the area
around the mine to model any
potential impacts to
hydrochemistry as a result of the
project.

¢ Assess impacts to groundwater
quality on groundwater users,
including GDEs.

¢+ Assessment of impacts of leaks
and spills.

project and assessment of the
potential impacts.

¢ Bunding of mineral processing
and fuel and chemical storage
areas will be in accordance with
relevant engineering standards.

¢+ Where necessary, use of
containment or encapsulation to
ensure contaminants are
contained

+ Inclusion of design specifications
in storage areas and pipeline
corridors that ensure potential
spills during storage or handling
are avoided or minimised.

¢+  Develop a Groundwater
Management Plan.

¢+  Develop planned maintenance
programs to minimise spills and
leaks.

¢+  Establish leak detection
methodologies and secondary
containment bunding where
appropriate.

+  Identify site specific measures to
manage leaks and spills.

Geochemical

The area within the
project area that will

To minimise the risk
of adverse impacts of

Potential impacts to

SRK is tasked with carrying out the
geochemical characterisation

The management measures will
depend on the geochemical
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Characterisation be subject to soil the site through geochemistry comprise: investigations for the project. The characteristics of unmineralised host
handling and changing the +  Changes to soil and scope in summary comprises: rock, ore and tailings within key areas
excavation. exposure of onsite rock characteristics. +  Review of existing information on of the site.

soils to the +  Adverse impacts to the geochemical properties of +  Development of procedures for
atmosphere and surface water and the tailings, unmineralised host handling, placement and storage
water. groundwater quality. rock, surrounding country rock. of unmineralised host rock, ore
. Limited speciation modelling will and tailings material, such as
¢ SSQZ?St?!,;rTI%Z?:ﬁ.tO be undgrtaken, where conta.linment or. en.capsulation.
Potential activities comprise: approprlate. . ¢ Contlnuall mqnltorlng aqd .
. Sampling and laboratory testing characterisation of unmineralised
¢+ Ground . of representative samples of host rock and ore as mining
disturbance/excavation. unmineralised host rock, ore and progresses and/or operations
Soil and rock handling. tailings. change in order to monitor
Groundwater +  Characterisation and changes in geochemistry to
abstraction. assessment of unmineralised ensure appropriate and adaptive
+  Tailings storage host rock, ore and tailings for the management/handling methods
potential generate acid and are revised frequently.
potentially release metals and
salts into the surrounding
environment.
+  Conceptual geochemical
modelling will be undertaken on
the tailings storage area, heap
leach facility and the rock
storage area (if these are
remaining in-situ at closure), and
of the backfilled pits (if in-pit
disposal is to be used).
¢+ Assess impacts to surface water,
groundwater and vegetation due
to any geochemical changes to
soil or rock as a result of the
project.
Air Quality The key areas of To ensure that The potential impacts of air Katestone Environmental is tasked A range of management and

interest are those

emissions and dust

emissions from the project

with carrying out the air quality

mitigation strategies will be identified
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which contain sensitive
receptors to changes
in air quality.

do not adversely
affect environmental
values or the health,
welfare and amenity
of people and land
users.

include:

¢+ Changes to air quality
resulting in potential
changes to human and
vegetation health.

¢ Reduced visual
amenity.

Potential activities giving rise

to air emissions comprise:

¢+  Dust generation from
ground disturbance/
excavation, stockpiling
and reclamation
activities and vehicle
movements.

¢+  Gaseous and particulate
emissions resulting from
the processing plant
and fuel combustion.

modelling work for the project. The air
quality assessment will be conducted
in accordance with EPA Guidance
Statement No. 18, the Draft State
Environmental (Ambient Air) Policy
and the Draft Environmental
Assessment Guideline for Managing
Impacts of Dust and Associated
Contaminants from Land Development
Sites, Contaminated Sites
Remediation and Other Related
Activities. The scope in summary
comprises:

¢ A desktop assessment to
characterise meteorology and
existing air quality in the vicinity
of the project area. The desktop
assessment will be based on five
years of meteorological data
from the meteorological sites at
Meekatharra and Mount Keith,
and will be supplemented by
information provided in the 1978
ERMP.

¢+  Description of neighbouring land
use and potentially sensitive air
quality receptors.

¢ Air pollutants likely to be
generated during the mining and
processing activities (eg milling,
leaching and power generation)
will be identified, including oxides
of nitrogen and sulphur oxides,
as well as radon and
radionuclides. Standard

to minimise dust emissions and
impacts at sensitive locations. These
strategies will be based on the
outcomes of the air quality impact
assessment and dispersion modelling.
Management activities may include:

. Develop a Dust Management
Plan.

¢ Dust monitoring during
construction and operations, in
accordance with DEC guidelines.

¢ Use of air pollution control
equipment (fabric filters or
scrubbers) as necessary on
processing and packaging plant,
and on dry tertiary crushing and
grinding equipment, to meet air
emissions standards.

¢+ Use of suitably sized stacks,
sized using an approved air
dispersion model, for dispersion
of residual emissions to ensure
that air quality standards are
met.

¢+ Use of dust suppression
measures such as water sprays
on stockpiles, rock handling
equipment and open areas.

¢+  Restrict vehicle speeds on site to
minimise dust generation from
vehicle movement.

* Use of water trucks to minimise

dust generation from vehicle
movement.
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methodologies will be used for
calculation of source terms (NPI
and USEPA) to develop an
emissions inventory.

Dispersion modelling to predict
dust and gaseous emissions
levels and assess any impacts to
air quality as a result of the
project. The dispersion modelling
will also use a regional baseline
air quality data for non-
radioactive dust and gaseous
emissions as appropriate. To
establish this baseline, these
data may be supplemented by
data from Mount Keith or from
similar sites in the region.

¢+ Appropriate dust monitoring
around the project area.

¢ Weather forecasting to predict
scenarios of elevated dust
generation.

Greenhouse Gases

The area of interest
includes aspects of the
project, rather than
geographic extent.
Emissions sources
directly related to the
project is included in
the assessment

To minimise
emissions to levels as
low as practicable.

The potential impact of the
project on global climate is
the release of greenhouse
gases as a result of fuel
consumption by vehicles,
mining equipment and power
generation.

URS is tasked with carrying out the
greenhouse gas work for the project.
The study will be undertaken in
accordance with EPA Guidance
Statement No. 12. The scope in
summary comprises:

*

Development of a greenhouse
gas inventory for the project.

Investigation of the best practice
greenhouse gas reduction and
mitigation measures that would
be applicable to the project.

Assessment of the project’s
proposed control and mitigation
measures and provide a
greenhouse gas emissions

The potential management measures
to minimise greenhouse gas
emissions from the project include but
not limited to

¢+ Incorporate energy efficient
technologies within the project
design.

+ ldentify strategies to reduce
power (electrical) and diesel
consumption.

¢+ Formulate a Greenhouse Gas
Management Plan, and
monitoring and reporting
program.
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mitigation action plan, if required.

Radiation

The area of interest
includes the project
area, covering
radiation pathways
which have yet to be
determined.

Limit radiation
exposure to members
of the public to less
than 1 mSv per year,
over and above
background and
manage exposure
levels to as low as
reasonably
achievable, social and
economic factors
being taken into
account (the ALARA
principle).

Dispersion of uranium-
bearing dusts and radon
decay products.
Contamination of surface or
groundwater by
radionuclides.

KBR is tasked with carrying out the
radiological work for the project. The
scope in summary comprises:

+  Additional radiological baseline
data acquisition is indicated and
planned. Particulars of these
studies include sampling for
radionuclides from an array of
sources including; vegetation,
soil, fauna (tissue and bone),
airborne dust and water.

¢ A comprehensive review of the
engineering and infrastructure
proposals will be used to assess
the radiological implications of
the project.

¢ The review will include pathway
and Critical Group analyses, to
assess the potential radiological
impacts on workers, members of
the public and non-human
species, during operation and
following closure.

+  Dispersion modelling of dust and
radon decay product fate in the
environment.

¢ Modelling of surface and
groundwater pathways
potentially leading to human and
ecological exposures.

¢ Anoutline draft of the Radiation
Management Plan (RMP),
Radioactive Waste Management

The mitigation measures outlined
below will be considered and
developed as more detail becomes
available through the design of the
project and assessment of the
potential impacts in the preparation of
the ERMP:

. Control of dusts and surface
emanation of radon.

¢+ Management of surface and
groundwater. Study of
rehabilitation measures to control
radiation exposures in the future.

+  Design of barriers to limit re-
distribution of radionuclides into
the environment following
closure.

The management of radiation (both

on-site occupational and off-site

environmental) will be subject to a

detailed RMP, RWMP and CSRMP.
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Plan (RWMP) and Closure and
Site Rehabilitation Management
Plan (CSRMP) will be presented
in the ERMP.

Noise

The area of interest
extends to the
locations of receptors
that may be affected
by noise.

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

The main noise impact from
the project is the generation
of noise as a result of mining
activities (e.g. loading,
vehicle movements and
reversing alarms at night)
which may impact on
sensitive receptors. Sensitive
receptors include both human
and fauna populations.

Herring Storer Acoustics is tasked with
carrying out the noise assessment for
the project. The assessment will be
conducted in accordance with Draft
EPA Guidance Statement No. 8. The
scope in summary comprises:

+  Developing sound power levels
for the equipment to be used for
the project.

+  Description of neighbouring land
use and potentially sensitive
receptors.

+  Developing a noise model based
on construction and operational
phases (including the use of
explosives) of the project to
predict noise levels at sensitive
receptors, such as the
accommodation camp,
homesteads in the area. Noise
modelling will also be used to
provide estimates of noise levels
generated along the transport
route and will be based on the
distance from the route, the type
and frequency of the loads.

+  Confirming appropriate noise
levels for camp accommodation.
¢+  Comparing predicted noise

levels with the assigned levels
allowed under the Environmental

If there is potential for the noise levels
to exceed allowable noise levels,
relevant noise mitigation measures will
be developed. Typical measures may
include but are not limited to:

+ Noise insulation on equipment

¢+  Shielding of receptors from noise
sources such as roads.
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Protection (Noise) Regulations
1997.

The area of interest
extends to the
activities of the camp,
the storage and
handling of non
radioactive wastes on
site.

Solid and liquid wastes
(excluding radioactive
wastes, unmineralised
host rock arising from
mining operations, and
tailings)

Minimise solid and
liquid wastes
produced or
discharged as a result
of the operations
process of the mine.
Integrate a waste
hierarchy (i.e. avoid,
reduce, reuse,
recycle, treat,
dispose) for waste
minimisation and
establish a closed
loop within as many
streams as possible.

Potential impacts from solid

and liquid wastes comprise:

¢+ Adverse impacts to soll,
surface and
groundwater.

. Increase in feral fauna.
Potential activities comprise:

¢+ Leaks and spills from
fuel and chemical
transport and storage
areas.

¢ Management of
domestic-type wastes.

URS is tasked with carrying out the
solid and liquid waste work for the
project. The scope in summary
comprises:

¢ Compiling a waste inventory for
the site.

¢ Using the waste hierarchy to
establish the most appropriate
forms of waste management.

At this early stage of the project, the
mitigation measures outlined below
will be considered and developed as
more detail becomes available
through the design of the project and
assessment of the potential impacts:

¢+  Develop a waste management
plan focussed on the key waste
streams generated by the plant
and the camp.

¢+ Appropriate reagent and
hydrocarbon storage areas will
be included in the site design to
reduce the likelihood of spills
entering sensitive environmental
receptors eg. water courses and
unsealed soils.

The area of interest
extends to the
activities of the
processing plant and

General waste with the
potential for the
presence of
radioactivity.

ancillary infrastructure.

Limit radiation
exposure to members
of the public to less
than 1 mSv per year,
over and above
background and
manage exposure
levels to as low as
reasonably
achievable, social and
economic factors
being taken into
account (the ALARA
principle).

Potential impact to surface
water or groundwater by
radionuclides.

KBR is tasked with carrying out the
assessment of potentially radioactive
waste for the project. The scope in
summary comprises:

¢ Modelling of surface and
groundwater pathways
potentially leading to human and
non-human exposures.

¢ Anoutline of the Radioactive
Waste Management Plan
(RWMP) will be presented in the
ERMP.

The management of waste streams
will be subject to the formulation of a
RWMP, an outline of which will be
presented in the ERMP.

Public Health and Safety
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Radiation

The area of interest is
the project area
concentrating on
critical radiation
pathways.

Limit radiation
exposure to members
of the public to less
than 1 millisievert
(mSv) per year, over
and above
background and
manage exposure
levels to as low as
reasonably
achievable, social and
economic factors
being taken into
account (the ALARA
principle).

Dispersion of uranium-
bearing dusts and radon
decay products.

Contamination of surface or
groundwater by increased
concentration of
radionuclides.

KBR is tasked with carrying out the
radiological work for the project. The
scope in summary comprises:

+ Additional radiological baseline
data acquisition is indicated and
planned. Particulars of these
studies include sampling for
radionuclides from an array of
sources including; vegetation,
soil, fauna (tissue and bone),
airborne dust and water. Detail of
the additional baseline work is
described in Section 7.12.

¢ A comprehensive review of the
engineering and infrastructure
proposals will be used to
reanalyse the radiological
implications of the project.

¢ The review will include pathway
and Critical Group analyses, to
assess the potential radiological
impacts on workers, members of
the public and non-human
species, during operation and
following closure.

+  Dispersion modelling of dust and
radon decay product fate in the
environment.

¢+ Modelling of surface and
groundwater pathways
potentially leading to human and
ecological exposures.

¢ An outline draft of the RMP,
RWMP and CSRMP will be

At this early stage of the project, the
mitigation measures outlined below
will be considered and developed as
more detail becomes available
through the design of the project and
assessment of the potential impacts:

. Control of dusts

¢+ Management of surface and
groundwater.

¢  Final rehabilitation measures to
control radiation exposures in the
future.

The management of radiation (both

on-site occupational and off-site

environmental) will be subject to a

detailed RMP, RWMP and CSRMP.
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presented in the ERMP.

Transport

The areas of interest
are the existing public
road and rail
infrastructures.

Minimise potential
impacts on
communities, in terms
of traffic, noise and
safety.

Limit radiation
exposure to members
of the public to less
than 1 mSv per year,
over and above
background and
manage exposure
levels to as low as
reasonably
achievable.

Potential impacts that result
from transporting construction
materials, reagents,
chemicals and personnel to
and from the site.

Direct (gamma) exposure of
transport workers and
members of the public.

URS, Transcore and KBR are tasked
with carrying out the different
elements of the transport work for the
project. Transcore will undertake the
transport analysis and KBR wiill
assess the radiological aspects of the
transport operations, including
emergency planning.

The scope in summary comprises:

¢+ Assess the constructional and
operational traffic and traffic flow
and conduct traffic modelling to
estimate project-related traffic.
This will also involve an
assessment of the adequacy of
the route, from an inter-modal
and safety perspective, and will
address, road as well as rail
transport facilities.

+  Modelling of potential radiation
exposure to members of the
public and transport workers
under both normal and
emergency conditions.

At this early stage of the project, the
mitigation measures outlined below
will be considered and developed as
more detail becomes available
through the design of the project and
assessment of the potential impacts:

¢+  Consideration of transport routes
and inter-modal transfer of
containers.

¢+  Design, approval and
documentation of emergency
procedures.

. Consultation with stakeholders.

¢ Dissemination of information to
potentially-affected communities.

Socio-Economic Issues

Conservation Estate

The areas of interest
are those estates
associated with the
project.

To protect the
environmental values
of areas identified as
having significant
environmental
attributes.

There is one nature reserve
located approximately 60 km
to the east of the project
boundary. This is known as
Wanjarri nature reserve and
is selected due to its
characteristic features of the
surrounding biological

A number of field surveys and
technical investigations will be
undertaken to define the
environmental values and their
conservation significance of the
project area and surrounds. The
scope in summary includes but is not
limited to:

Management measures will be
developed following the assessment
of the potential impacts on the
conservation values in the area.
These measures will aim to prevent
impacts to conservation areas,
however where this will not be
possible, measures will be developed
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environment.

At this early stage there is
little potential for direct or
indirect impacts on
conservation values due to
the distance from the mine
site. However, this area will
be considered as a potential
receptor to changes in local
hydrology and hydrogeology.

Baseline soil survey.
Flora and vegetation surveys.
Dieback survey.

Vertebrate and invertebrate
fauna surveys.

Surface water study.
Groundwater investigations.
Air quality modelling.
Aboriginal heritage survey.
European heritage study.

The results of the above surveys and
investigations will be used to conduct
a desktop assessment of the potential
impacts of the project on the
conservation values in the area.
Cumulative impacts will also be
examined where appropriate.
Management measures will be
developed following the assessment
of the potential impacts on the
conservation values in the area.

* & & o

*® & & o o

to minimise the potential impacts.

Land Use and
Community

The area of interest
relates to the local
community and those
communities which are
along the transport
route of the product
from the project.

To minimise social
impacts and maximise
social and economic
benefits to the local
and wider community.

Potential impacts from land

use and community

comprise:

¢+  Disruption of existing
community and land use
activities i.e. pastoral
use.

* Traditional uses of the
land

Potential activities comprise:
¢+ Presence of project

URS and Coakes Consulting are
conducting the social impact
assessment for the project to
determine the potential impacts of,
and possible opportunities from, the
proposed development on the local
community. The scope in summary
comprises:

¢+  Impacts on local services and
facilities.

¢+ Workforce implications of the
construction and operational

At this early stage of the project, the
mitigation measures outlined below
will be considered and developed as
more detail becomes available
through the design of the project and
assessment of the potential impacts.

Management measures will be derived
through consultation with the local and
wider community and involvement of
Aboriginal people in land
management.
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infrastructure.

¢ Product transport.

+  Limiting access for
safety reasons to
some of project area

phases.

+  Description of any relevant
regional schemes or strategic
plans.

¢+  Economic impacts of the project
at industry, regional and state
scales.

¢ Consideration of impacts using
traditional ecological knowledge.

Visual Amenity

The area of interest
includes the
viewpoints considered
sensitive by the
community. Given the
remote location of the
mine, these will be on
the periphery of the
site boundary.

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

Potential impacts from visual

amenity comprise:

¢+  Potential impact on
visual amenity will be
the permanent alteration
to the existing
landscape.

Potential activities comprise:

¢+  Presence of project
infrastructure.

URS is tasked with carrying out the
visual amenity assessment work for
the project. The scope in summary
comprises:

¢+ The investigations will involve
some community consultation
regarding the importance of
views into the site.

+  Avisual amenity analysis will be
undertaken to identify if any of
the key viewpoints are likely to
be affected by the project.
Baseline photos of the site will
be incorporated into the
assessment, to support an
intuitive, logical and descriptive
assessment.

At this early stage of the project, the
mitigation measures outlined below
will be considered and developed as
more detail becomes available
through the design of the project and
assessment of the potential impacts.

+  Develop a progressive
rehabilitation program.

. Consultation with local
stakeholders throughout the
project planning and construction
phases to seek feedback on the
views of the planned changes to
the landscape.

¢+ Where feasible, establish
vegetative screening at key
locations of the site from which
the visual impact is considered
substantially adversely affected.

Aboriginal Heritage

The area of interest is
the vicinity of the
project area (including
areas that may be
impacted by transport
or infrastructure

To ensure that
changes to the
biophysical
environment do not
adversely affect
historical and cultural

Potential impacts on

Aboriginal heritage comprise:

¢+  Disturbance to, or
removal of, Aboriginal
heritage sites.

CDNTS is tasked with carrying out the
Aboriginal Heritage assessment work
for the project. The assessment will
be undertaken in accordance with
EPA Guidance Statement No. 41.
The scope in summary comprises:

At this early stage of the project, the
mitigation measures outlined below
will be considered and developed as
more detail becomes available
through the design of the project and
assessment of the potential impacts.
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corridors).

associations and
comply with relevant
heritage legislation.
To avoid and/or
minimise impacts to
Aboriginal cultural
sites.

Potential activities comprise:
¢  Ground

disturbance/excavation.

¢ Unauthorised
disturbance from
workforce.

¢ Consultation with Aboriginal
people.

¢ Thorough review of
available/existing baseline data
provided by CDNTS.

+  Field surveys of the project area
undertaken by the Central Desert
Native Title Services as
appropriate to locate any
Aboriginal archaeological and
ethnographic sites of
significance. The field survey will
be undertaken in accordance
with DIA requirements.

¢+ Assess impacts to any Aboriginal
archaeological and ethnographic
sites of significance in
accordance with EPA Guidance
Statement 41.

Management measures relating to
Aboriginal heritage will comply with
the requirements of the Aboriginal
Heritage Act 1972-1980, in the event
that an Aboriginal heritage site is
identified during heritage surveys or
uncovered during ground disturbing
activities during construction and
operation.

Heritage areas will be avoided where
they are known to exist.

European Heritage

The area of interest is
the vicinity of the
project area (including
areas that may be
impacted by transport
infrastructure).

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

The potential impacts to
European Heritage include:

+  Disturbance to heritage
sites as a result of land
clearing.

¢ Direct and indirect
disturbance from
construction activities.

A desktop study of the European
cultural and heritage values of the
project area is currently being
undertaken, comprising searches of
the following databases:

¢+  Australian Heritage Places
Inventory.

+  Register of the National Estate
Database.

The National Trust.

Heritage Council of Western
Australia.

¢ Shire of Wiluna Municipal
Inventory.

¢ Shire of Leonora Municipal

At this early stage of the project, the
mitigation measures outlined below
will be developed as more detail
becomes available through the design
of the project and the extent of the
potential impacts.

Typical management measures
include avoiding impact on European
Heritage areas where this will avoid an
unacceptable impact. Where this is
not possible, more specific mitigation
measures will be proposed, depending
on the feature and characteristics
affected.
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Inventory.

¢ Shire of Kalgoorlie Municipal
Inventory.

An assessment of the potential

impacts of the project on these values
will be conducted.

Rehabilitation and
Closure

The area of interest
comprises the physical
footprint of the project.
This includes the
waste dump, the mine
slots and the area
encompassing the
stockpiling of
unmineralised host
rock, storage ponds
and built infrastructure.

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

Potential impacts from
rehabilitation and closure
comprise:

*

* & o o

Incompatible end land
use.

Landform instability.
Groundwater impacts
Ecology

Dispersion of uranium-
bearing dusts and radon
decay products.
Adverse impacts to
surface water or
groundwater by
radionuclides.

Erosion (wind and / or
rain) resulting in loss of
containment.

Soil impacts.

Visual amenity.
Unsuccessful
rehabilitation.

Potential activities giving rise
to potential impacts comprise:

¢

Poorly executed
approved closure plan.

The investigations identified relate to
assessments common to other parts
of the project. Specific to the
rehabilitation of the project, the
following investigations will be
performed and information will be
recovered.

¢+ Assessment of risk which would
be fed into the project design
review process.

¢+  Data review process with expert
input on experiences with
uranium mine closure.

+  Baseline information from the
ERMP environmental studies
(including characteristics of local
vegetation and the ease with
which plants can be grown in
rehabilitation areas, local
hydrology and hydrogeology, soil
profiles, climate etc.) and the
socio-economic studies.

. Historic rehabilitation at Yeelirrie
and the former Kalgoorlie
Research Plant will be used to
inform the closure plan and
referenced in the ERMP.

¢+ Accounting for stakeholder

Rehabilitation and closure
management and mitigation measures
will be detailed in a comprehensive
Rehabilitation and Closure Plan. This
plan would incorporate measures
appropriate for closure of a uranium
mine. The Rehabilitation and Closure
Plan will be an appendix to the ERMP,
whilst the salient points will be
included in a sustainability and closure
chapter.

At this early stage it is not appropriate
to list management measures specific
to the rehabilitation and closure of the
project. Those that may be applicable
to radiological management include
but not limited to:

. Control of surface radon
emanation.

¢  Surface and groundwater
management. Study of
rehabilitation measures to control
radiation exposures in the future.

¢+ Barrier design to limit re-
distribution of radionuclides into
the environment after closure.

YDC_Env_ESD05_May 2010

Page 79 of 95




¢4£ vhpoilliton

cing the future

Environmental
Factor/Principle

Relevant Area

Environmental
Objectives

Potential Impacts

Investigations Required

Potential Management
Activities

consultation and their
requirements for closure
including regulator objectives
and criteria

Identification of characteristics of
mining including schedule,
landforms, quantities of waste
material, characteristics of
topsoil, sub-soil and
unmineralised host rock, depth of
pits, hydrological characteristics
of final pit voids.

Site details including
characteristics of process plant
and associated liquors and
tailings, likely quantities of steel
and concrete to be removed,
pipeline lengths and locations,
types and location of camp and
utility infrastructure.

Radiation pathway and Critical
Group analyses in the aquatic
and atmospheric pathways.

Modelling of surface and
groundwater pathways
potentially leading to human and
ecological radionuclide
exposures.

An outline draft of the CSRMP
will be presented in the ERMP.
Following receipt of comments in
submissions on the ERMP, the
Plan will then be prepared in full,
taking on board any relevant
comments, for formal submission

As the rehabilitation and closure in
part involves impacts on landforms,
groundwater, ecology, soil
contamination, visual amenity etc.
typical mitigation measures for
impacts on these factors are those
that are outlined in this table that
correspond to these factors.

The management of closure will be
subject to a CSRMP outlined in the
ERMP and submitted with the Mining
Lease Application.

Relevant guidelines would be
followed; these include ANZMEC
2000, DITR 2006a, DITR 2006b,
Chamber of Minerals and Energy
Western Australia Inc 2000, and for
radiological aspects ARPANSA 2005.
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with the Mining Lease
Application.
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10.0 Matters of National Environmental Significance

Under the Australian Government's EPBC Act, developments require Commonwealth assessment by
DEWHA if they have the potential to affect one or more of seven Matters of National Environmental
Significance (MNES), namely:

¢+ World Heritage properties.

+ National heritage places.

¢+ Wetlands of international importance (Ramsar Wetlands).
¢+ Threatened species and ecological communities.

+  Migratory species.

¢ Commonwealth marine areas.

¢ Nuclear actions (including uranium mining).

On 19 June 2009, the proposal was designated a controlled action. It will be assessed bilaterally.
Relevant controlling provisions are nuclear actions, listed threatened species and listed migratory
species.

Relevant impacts of the action will be assessed and addressed in the ERMP.
The following threatened and migratory species have been identified as potentially occurring in the

vicinity of the project area. Of these species, the Malleefowl is the only species with known locations
(mounds) identified through survey in the vicinity of the project area.
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Table 10-1 Threatened and Migratory Fauna Species
Common Name(s) Scientific Threatened Species
Name Status

Threatened Species

Birds Slender-billed Thornbill Acanthiza iredalei Vulnerable
(Western) iredalei
Malleefowl Leipoa ocellata Vulnerable
Princess Parrot, Polytelis alexandrae Vulnerable
Alexandra's Parrot

Reptiles Great Desert Egernia kintorei Vulnerable
Skink, Tjakura, Warrarna,
Mulyamiji

Mammals Bilby Macrotis lagotis Vulnerable
Mulgara Dasycercus Vulnerable

cristicauda

Black-flanked Rock Petrogale lateralis Vulnerable
Wallaby

Invertebrates Shieldback Trapdoor Idiosoma nigrum Threatened
Spider

Migratory Species

Birds Great Egret Ardea alba Migratory
Fork-tailed Swift Apus pacificus Migratory
Rainbow Bee-eater Merops ornatus Migratory
Malleefowl Leipoa ocellata Migratory
Oriental Plover Charadrius veredus Migratory

Potential impacts to these species and their habitats will be investigated and assessed in detail as part
of the fauna surveys that will be undertaken as part of the ERMP (refer to scope presented in Table 9-

1).

No threatened flora species or TECs listed under the EPBC Act are known to occur in the vicinity of the
project area (Western Botanical, unpublished report).
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11.0 Schedule and Timing

11.1 Project Schedule

Subject to government approvals, BHP Billiton Yeelirrie Development Pty Ltd proposes to start
construction activities in 2012 (including any pre-mining activities) and commence uranium production
in 2014. Based on the current mineralisation estimates, the anticipated life of the mine is in the order of
30+ years. The project milestones are outlined in Table 11-1.

Table 11-1 Project Milestones
Project Stage Timing
Commence construction and pre-mining activities 2012
Commence uranium production 2014
Completion of mining and process activities, and 2044

commencement of final decommissioning and
rehabilitation works

Mine closure

Progressively up to 2054

11.2 Environmental Impact Assessment Schedule

The level of assessment for the project has been set as an ERMP with a 14-week public review period.
An indicative project assessment schedule is provided in Table 11-2.

Table 11-2

Indicative ERMP Schedule

Project Stage

Timing

Baseline studies

Jan 2009 — August 2010 (end of seasonal studies)

Stakeholder consultation for ERMP

Jan 2009 - end of ERMP process

First draft ERMP for OEPA review

September 2010

Final draft ERMP to OEPA

November 2010

ERMP public review (14 weeks)

January 2011 — April 2011

Summary of submission and response by
proponent

May 2011 — July 2011

EPA assessment report (EPA Bulletin) issued to October 2011
Minister of Environment and published

Public review of EPA assessment report (2 week November 2011
appeals period)

WA Ministerial approval March 2012
Commonwealth Ministerial approval June 2012
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12.0 Peer Review

BHP Billiton has proposed a rigorous review process for the ERMP. The ERMP will be subject to peer
review within BHP Billiton and sign off by selected discipline specialists. In addition, those
environmental, social and cultural impacts identified as potentially significant in the ERMP may be
subject to external independent peer review by a recognised technical expert.
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13.0 Out of Scope Assessment

The scope of assessment covers mining, processing and transport of uranium for export — those
phases of the nuclear fuel cycle in which the proponent operates. Other aspects of the nuclear fuel
cycle are not included in the scope of assessment.
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14.0 Study Team

The environmental assessment document for the project will be prepared by URS Australia Pty Ltd on
behalf of BHP Billiton Yeelirrie Development Company Pty Ltd, with assistance from a team of
specialist consultants.

BHP Billiton Yeelirrie Development Pty Ltd Team
¢ Mr. Matthew Weaver, Project Manager.

¢+ Dr. Andrew Shook, General Manager.

¢ Mr. Michael Valent, Manager Mine and Water.

¢+ Mrs. Lasmaydha Siregar, Manager Sustainability.
¢+ Ms. Kate McNamara, Manager External Affairs.
¢ Ms. Simone Mercer, Hydrologist.

¢ Ms. Sarah McKie, Geologist.

¢ Mr. Jorge Saenz-Diez, Manager Process.

¢+ Mr. Ron Kingston, Manager Engineering.

¢ Mr. Richard Yeeles, Advisor.

URS ERMP Project Team

Program Manager

¢ Mr. Peter Elliott, Senior Principal Environmental Scientist.
ERMP Project Manager

¢ Mr. Danie Richter, Principal Environmental Scientist.
ERMP Project Director and Technical Review

¢ Mr. Vic Farrington, Senior Principal Environmental Engineer.

ERMP Key Project Team

¢+ Ms. Jenny Moro, Principal Environmental Scientist.
¢ Mr. Chris Thomson, Senior Environmental Scientist.
¢ Ms. Kim Drummond, Senior Environmental Scientist.

¢ Mr. Julian Neurauter, Environmental and Social Scientist.

Technical Specialist Team Leaders

¢  Terrestrial Invertebrates — Dr. Erich Volschenk, ecologia Environment.
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¢ Subterranean Invertebrates — Mr. Stefan Eberhard, Subterranean Ecology.

¢ Air Quality — Mr. Simon Welchman, Katestone Environmental.

¢+ Radon and Radioactive Dust Dispersion — Dr. Nigel Holmes, PAE Holmes.

¢ Transport — Mr. Benham Bordbar, Transcore Pty Ltd.

+  Flora and Vegetation — Mr. Geoff Cockerton, Western Botanical.

¢  Terrestrial Vertebrates — Dr. Mike Bamford, M.J and A.R Bamford Consulting Ecologists.

¢  Closure and Rehabilitation — Ms. Donna Pershke, URS and Mr Harley Lacy, Outback Ecology.
¢+ Soils and Landforms — Mr. Doug Blandford, D.C Blandford and Associates Pty Ltd.

¢  Contaminated Land — Mr. David Gemmel, URS.

¢ Sustainability Assessment (including greenhouse gas emissions, energy efficiency and waste
management) — Ms. Donna Pershke, URS.

¢+ Social Impact Assessment — Dr. Don Burnside, URS.

¢ Groundwater — Mr. Rob Wallis, URS.

¢+  Surface Water — Mr. Bas Wijers, URS.

¢+ Geochemical Characterisation — Dr. John Chapman, SRK.
¢+ Noise — Mr. Tim Reynolds, Herring Storer Acoustics.

¢+ Radiation — Mr. Tim Harrington, KBR.

¢ Visual Amenity — Mr. Chris Thomson, URS.

¢  European Heritage — Dr. Don Burnside, URS.

¢ Aboriginal Heritage — Ms. Sarah Bell, CDNTS.
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16.0 Units and Abbreviations

16.1 Sl Units

The technical units of measurement in this report are based on the International System of Units (SI)
wherever possible. These technical units may be broadly grouped as prefixes and units.

A prefix applies to the unit of measurement that immediately follows it—for example, milligram is
abbreviated as mg.

Superscripts 2 and * following a linear unit indicate area and volume respectively—for example, m?
(square metres) and m? (cubic metres).

Different units are combined by a full stop (.) to differentiate units of the same exponential sign, and a
solidus (/) to indicate ‘per’. For example, a kilometre per hour is abbreviated as km/h, while megalitres
per day per square kilometre are ML/d.km?.

The prefixes and units used in this report are listed below.

Prefixes

M mega 1,000,000 m milli 0.001

k kilo 1,000 u micro  0.000001
Units

a year (annum) m metre

°C degrees Celcius S second

d day Sv sievert

g gram t tonne

ha hectare w watt

L litre
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16.2  Abbreviations
Table 16-1 Abbreviations
AAEC Australian Atomic Energy Commission
ABS Australian Bureau of Statistics
AHIS Aboriginal Heritage Inquiry System
ALARA As Low As Reasonably Achievable
AMG Australian Map Grid
ANZECC Australian and New Zealand Environment Conservation Council
ANZMEC Australian and New Zealand Minerals and Energy Council
ARPANSA Australian Radiation Protection and Nuclear Safety Agency
ASNO Australian Safeguards and Non-Proliferation Office
ASRIS Australian Soil Deposit Information System
ATSIC Australian and Torres Strait Islander Commission
BoM Bureau of Meteorology
CAMBA China-Australia Migratory Bird Agreement
CCD Counter Current Decantation
CDNTS Central Desert Native Title Services
CMS Convention on Migratory Species
CRG Community Reference Group
CSIRO Commonwealth Scientific and Industrial Research Organisation
CSRMP Closure and Site Rehabilitation Management Plan
DRET Department of Resources, Energy and Tourism (Commonwealth)
DEC Department of Environment and Conservation
DEEWR Department of Education, Employment and Workplace Relations

(Commonwealth)

DEP (now DEC)

Department of Environmental Protection

DEWHA

Department of Environment, Water, Heritage and the Arts
(Commonwealth)
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DIA Department of Indigenous Affairs
DITR Department of Industry, Tourism and Resources
DLGRD Department of Local Government and Regional Development; which

becomes: Department of Local Government and Department of Regional
Development and Lands

DMA Decision Making Authorities

DoCEP Department of Consumer and Employment Protection
DMP Department of Mines and Petroleum

DoP Department of Planning

DoH Department of Health

DolR Department of Industry and Resources

DoT Department of Transport

Dow Department of Water

DRET Department of Resources, Energy and Tourism

DRF Declared Rare Flora

DSD Department of State Development

ESD Environmental Scoping Document

EIS Environmental Impact Statement

EPA Environmental Protection Authority

OEPA Office of the Environmental Protection Authority (formerly known as

EPASU, Environmental Protection Authority Service Unit)

EPBC Act Environment Protection and Biodiversity Conservation Act 1999
ERMP Environmental Review and Management Program

GEDC Goldfields-Esperance Development Commission

GDE Groundwater Dependent Ecosystem

IAEA International Atomic Energy Agency

ICRP International Commission on Radiological Protection

JAMBA Japan-Australia Migratory Bird Agreement

LLRW Low-level radioactive waste

MKO Mount Keith nickel operations
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MNES Matters of National Environmental Significance
MRWA Main Roads Western Australia

MWDC Midwest Development Commission

NEC Nuclear Energy Agency

NEPM National Environmental Protection Measure

NGO Non-Government Organisation

NHMRC National Health and Medical Research Council
NOHSC National Occupational Health and Safety Commission
NORM Naturally occurring radioactive material

NT Northern Territory

OECD Organisation for Economic Cooperation and Development
PEC Priority Ecological Community

pH degree of alkalinity/acidity

RMP Radiation Management Plan

RO Reverse Osmosis

ROM Run of Mine

SA South Australia

SRE Short Range Endemic

TEC Threatened Ecological Community

TSP Total Suspended Particulates

UNEP United Nations Environment Programme

uocC Uranium oxide concentrate

WALGA Western Australian Local Government Association
WMC Western Mining Corporation

WNA World Nuclear Association
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