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1 Introduction 

1.1 Purpose of document 
This document has been prepared to support an Environmental Referral for the assessment 
of the Kintyre Uranium Project in Western Australia (WA) proposed to be developed by 
Cameco Australia Pty Ltd (Cameco).  The Kintyre Uranium Project will require assessment 
by both the State and Federal environmental regulatory bodies as outlined below. 

The information presented in this document reflects Cameco’s knowledge at the date of filing 
this document.  The proposed Kintyre Uranium Project is in the planning phase and 
therefore details are not yet finalised.  Geological exploration and work on process design 
and optimisation are ongoing. The full extent and preferred options for some project 
infrastructure are yet to be determined. Where information such as dates or rates are 
presented as a range in this document, the range includes the options that Cameco is 
investigating and what Cameco believes to be the upper limit at this time.   

1.1.1 Western Australian Assessment Process 
The environmental assessment process under the WA Environmental Protection Act 1986 
(EP Act) is commenced with referral of the project to the Environmental Protection Authority 
(EPA).  The referral document enables the EPA to determine if a proposal requires 
assessment under Part IV of the EP Act, and if so, what level of assessment is appropriate.  
Preliminary discussions with the WA Office of the EPA have indicated that the Kintyre 
Uranium Project (the Project) will likely be assessed as an Environmental Review and 
Management Program (ERMP).   

1.1.2 Federal Assessment Process   
When projects are considered to be of National Environmental Significance under the 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), Federal 
approvals may also be required and the project is referred to the Commonwealth 
Department of Environment, Water, Heritage and the Arts (DEWHA).  In this case the 
development of the Kintyre Uranium Project would be designated as a ‘nuclear action’ and 
therefore require mandatory referral under the EPBC Act. 

A Bilateral Agreement exists between the Federal government and the WA EPA which 
accredits the State environmental assessment process, to ensure an integrated and 
coordinated approach to environmental assessment for actions requiring approval under 
both the Commonwealth EPBC Act and WA EP Act.  This generally means that a project is 
assessed concurrently by both agencies using the same documentation prepared to meet 
the requirements of both Acts of legislation with the assessment coordinated by the WA 
EPA. 
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1.2 Proponent Details 
Cameco Corporation (70%) and Mitsubishi Development (30%) acquired the Kintyre 
Uranium Project in 2008.  Cameco is the Proponent for the Project. 

Details for Cameco Australia Pty Ltd are: 

ABN:     65 001 513 088 

Office address:  Level 3, 1060 Hay Street, West Perth, WA 6005, Australia 

Postal address:  PO Box 1958, West Perth, WA 6872, Australia 

Telephone:   +61 (0)8 9216 7500 

Facsimile:    +61 (0)8 9216 7555 

Contact:    Mr Simon Williamson, Environmental Manager 

1.3 Project Location and History 
The Kintyre Uranium Project is located approximately 1,200 km north northeast of Perth, 270 
km northeast of Newman and 90 km south of Telfer in the Shire of East Pilbara of Western 
Australia (Figure 1).  The Project Area is on the western edge of the Great Sandy Desert.  

The Kintyre, Whale and Pioneer deposits were discovered by CRA Exploration Pty Ltd in 
1985 and a comprehensive drilling and metallurgical test programme was completed during 
the following four years.  This work identified five main deposits (Kintyre, East Kintyre, 
Whale, East Whale, and Pioneer) which are collectively known as the Kintyre Uranium 
Project (the Project).  The Project was put on care and maintenance in 1988 due to low 
uranium prices.  In 1994 the WA State government excised the Project Area from the Rudall 
River National Park (now called Karlamilyi National Park) and the Kintyre Advancement 
Programme (KAP) was initiated in September 1995.  A positive uranium outlook in 1996 lead 
to metallurgical testing of bulk samples and the Kintyre Project advanced to a full feasibility 
study.  

The environmental approval process was triggered in June 1996, with the application to the 
Federal and State governments for Project designation. The Project assessment level was 
set at the State level as an ERMP and at the Federal level as an Environmental Impact 
Statement (EIS).  

A drop in uranium prices and a change in government policy which led to a State-wide ban 
on uranium mining, resulted in the Project being put on hold.  In July 2008, the Canadian 
and Japanese mining companies Cameco Corporation and Mitsubishi Development 
purchased the Kintyre Uranium Project from Rio Tinto.  In November of that year, the WA 
government formally lifted the State’s ban on uranium mining.  



Cameco Australia 
6 September 2010 

 Kintyre Uranium Project 
Environmental Referral  

Page 3 of 76 

  

 

AS110500   

 

1.4 Land Use 
The Project Area is zoned Rural on the Shire of East Pilbara Town Planning Scheme No. 4 
(Department for Planning and Infrastructure, 2008) and classified Vacant Crown Land (VCL). 

Cameco currently holds a number of mining and prospecting leases over the Kintyre 
Uranium Project that cover an area of approximately 5,200 ha (Figure 2). 

The Project Area is located in a remote area that is not easily accessible by road.  There are 
no commercial land uses active in the area.  Local indigenous communities may use the 
land in the area for traditional purposes including sporadic hunting.  

Karlamilyi National Park is located immediately south of the Project Area (Figure 2).  The 
only access through the National Park is via unmaintained four wheel drive tracks, and as 
such recreational travel through the park is not recommended due to the remoteness and 
sometimes hazardous track conditions.  The access road to the Kintyre Project Area is from 
Telfer and does not pass through the National Park. 

1.5 Other Approvals 
In addition to environmental approvals required under Part IV of the EP Act and the EPBC 
Act, Cameco will be required to obtain the following approvals before operation of the 
Project commences.  

Table 1:  Other Approvals Required 
Legislation Approval Agency / Department 

State Legislation 

Mining Leases 

Miscellaneous Licences 

Department of Mines and 
Petroleum (DMP) 

Mining Act 1978 

Mining Proposal DMP 

Project Management Plan DMP 

Radiation Management Plan DMP 

Mines Safety and Inspection Act 
1994 and Regulations 1995 

Transport Management Plan 
(for transport of uranium oxide) 

DMP 

Radiation Management Plan Radiological Council 

Radioactive Waste 
Management Plan 

Radiological Council 

Licence of authorised persons Radiological Council 

Radiation Safety Act 1975 

Registration of owners of 
premises 

Radiological Council 

Radiation Safety (Transport of 
Radioactive Substances) 
Regulations 2002 

Licence to transport radioactive 
material 

Radiological Council 
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Table 1:  Other Approvals Required 
Legislation Approval Agency / Department 

Works Approval Department of Environment and 
Conservation (DEC) 

Environmental Protection Act 
1986 (Part V) 

Prescribed Premises Licence DEC 

Dangerous Goods Safety Act 
2004 

Dangerous Goods Licence DMP 

Aboriginal Heritage Act 1972 Ministerial Consent under 
Section 18 (if required) 

Department of Indigenous 
Affairs (DIA) 

Rights in Water and Irrigation 
Act 1914 

Licenses to take surface water 
or groundwater 

Department of Water (DoW) 

Planning Permit DPI 

Shire of East Pilbara 

Planning and Development Act 
2005 

Building Permits DPI 

Shire of East Pilbara 

Health Act 1911 and Health 
(Treatment of Sewage and 
Disposal of Effluent and Liquid 
Waste) Regulations 1974 

Sewerage treatment permit Department of Health (DoH) 

Shire of East Pilbara 

Commonwealth Legislation 

Native Title Act 1993 Land Access (Negotiation 
Notification Section 29 and 
State Deed; or Consultation 
Notification) 

National Native Title Tribunal 

Permit to possess nuclear 
material (Section 13) 

Australian Safeguards and Non-
Proliferations Office 

Nuclear Non-Proliferation 
(Safeguards) Act 1987 

Permit to establish a uranium 
mining facility 

Australian Safeguards and Non-
Proliferations Office 

Regulation 9 of Customs 
(Prohibited Exports) Regulations 
under the Customs Act 1901 

Permit to export uranium ore 
concentrates 

Department of Resources 
Energy and Tourism 

 

Cameco has not yet obtained these approvals, which will be sought concurrent to, or 
following assessment of the Project under the EP Act and EPBC Act.  Additional approvals 
and requirements under other legislation may be applicable during operations and on 
closure, such as approval of the final Decommissioning and Mine Closure Plan. 
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2 Proposal Description 

2.1 Proposal Description  
Kintyre is one of the state's largest uranium occurrence. It is estimated that the Kintyre 
Project may host potential mineral deposits ranging from 62 to 80 million pounds U3O8 in 
total, with an average ore grade between 0.3% and 0.4% U3O8. These estimates are 
conceptual in nature. The basis for these conceptual estimates includes 355 historical 
diamond drill holes totalling 70,279 metres. Exploration drilling is ongoing to define a 
resource at the Kintyre Project in compliance with Canadian mineral resource reporting 
standards. Cameco proposes to develop the Kintyre Uranium Project, comprised of a 
uranium mine and associated treatment facilities (Figure 3).  Ore would be mined by open 
cut techniques, sorted to separate uranium bearing ore from barren material, and then 
processed at an on-site leach and precipitation treatment plant to initially produce between 6 
million and 8 million pounds per annum of uranium oxide for export.  The anticipated life of 
the project is up to 15 years depending on mining and processing rates, with the potential to 
increase this should exploration confirm an increase in the size of the mineral resource. 

There are five deposits; the Kintyre, Kintyre East, Whale, Whale East and Pioneer deposits, 
all of which will be mined via open pit mining as separate pits or multiple deposits as 
combined pits.  The indicative key characteristics of the Project are summarised in Table 2.  
More detailed information on Project design will be provided within the formal assessment 
documentation. 

Table 2:  Indicative Project Characteristics 
Project Element Description 

Life of Project  Nominally 15 years (based on current geological modelling) 

Timing 

(subject to approvals) 

Commencement of construction after 2013 

Commencement of operations after  2015  

Size of orebody 62 – 80 million pounds uranium oxide (U3O8) with ore grade of 0.3 
– 0.4%  U3O8 

Exploration drilling is ongoing to define the resource in compliance 
with Canadian Mineral Resource and Reporting Standards. 

Mining method Selective open pit mining 

Major components Open pits 

Permanent waste rock dump 

Temporary waste rock dump 

BOGUM1 dump 

ROM2 pad 

Process Plant 

Tailings Storage Facility (TSF) or in-pit tailings disposal 
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Table 2:  Indicative Project Characteristics 
Project Element Description 

Mine workshop and administration buildings 

Mining method Rock blasting, with conventional excavator and truck 

Mining rate 15 Mtpa – 24 Mtpa 

Area of disturbance Approximately 600 ha 

Processing method • Acid or alkaline tank leaching of beneficiated ore; or 

• Acid or alkaline tank leaching of whole ore; or 

• Acid or alkaline heap leaching. 

Processing rate 0.5 to 3 Mtpa 

Main reagents • Sulphuric acid or alkaline reagents; 

• Hydrogen peroxide. 

Production rate 6 to 8 million pounds per year uranium oxide concentrate (UOC) 
as U3O8 equivalent. 

Solid waste Unmineralised waste rock. 

BOGUM – stored on BOGUM dump.  May be used for backfilling 
open pit, or processing (should this become viable) prior to 
closure. 

Tailings - discharged as slurry or as a dry filter cake to a TSF and 
capped on closure. In-pit tailings storage is also being considered. 

Process water requirement 

Borefield 

Water requirement 

Mine dewatering + process water supply borefield 

Dependent on mill throughput and process. Estimated to be in 
order of 5ML/ day. 

Potable water Dedicated borefield 

Power requirement 5 to 15 MW depending on processing rate. 

Owner operated diesel or gas fired power station; or 

Contract power supply through a Build Own and Operate 
agreement; or 

Reticulated power from Telfer Gold Mine. 

Construction workforce Up to 600 employees on FIFO roster housed at an on-site 
accommodation village. 

Operational workforce Up to 250 employees on FIFO roster housed at an on-site 
accommodation village. 

Other infrastructure Roads including 90 km access road from Telfer; 

Core storage facility; Explosive powder magazine 
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Table 2:  Indicative Project Characteristics 
Project Element Description 

Accommodation village; 

Bulk fuel storage facilities; 

Stormwater drainage and environmental pond systems; 

Offices and warehouses; and 

Airstrip. 

Notes: 
BOGUM = Below ore-grade uranium material  
ROM = Run of Mine, ore stockpiled to feed the process plant 

 

2.1.1 Mining Activities 
The five Kintyre deposits are estimated to have a mineralisation potential of 62 to 80 M 
pounds of uranium oxide (U3O8) at a grade of 0.3 to 0.4% U3O8, which will be mined using 
open pit mining techniques.   

In preparation for mining, topsoil will initially be stockpiled / windrowed until it can be used in 
rehabilitation.  This will be followed by removal of overburden.   

Mining will be conducted using conventional excavator and truck methods.  Mining rates for 
the open pits will be dependent on equipment selection and stockpiling strategy, and 
constrained by pit size, geotechnical conditions and hydrological conditions.   

Ore will be trucked to a small Run of Mine (ROM) ore stockpile that will be located adjacent 
to the primary crusher and of sufficient size to contain approximately three months plant 
feed.  Low grade ore will be stockpiled for potential treatment in the later stages of the 
Project. It will also provide a buffer stockpile during any periods of production shortfall, or to 
blend with very high grade ore feed which could be encountered occasionally during mining.  
Below ore-grade uranium material (BOGUM) will be stockpiled separately from benign waste 
rock.  Depending on the prevailing uranium prices this BOGUM may be processed if viable.  
Ore stockpiles and the BOGUM stockpile will be designed to capture all potentially 
contaminated surface water runoff and seepage from these areas, and managed to reduce 
the risk of dust generation. 

A permanent waste rock dump will be designed to blend in with the landscape as far as 
practicable, and will be constructed early in the mine life to allow early rehabilitation. 
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2.1.2 Dewatering 
As the water table occurs at approximately 12 m to 15 m below ground level (mbgl) in the 
vicinity of the mineralisation, dewatering will be required to maintain dry pit conditions, and 
stable pit design.  It is proposed to dewater the pit via production bores to achieve advance 
dewatering of the ore bodies, and to limit the levels of inflow to in-pit sumps.  

Detailed hydrogeological studies and groundwater modelling to predict dewatering 
requirements will be undertaken as part of the formal environmental assessment.  Water 
from dewatering of the orebody will be used in the process plant. In the event that supply of 
water exceeds demand, this water will be disposed of to a lined evaporation pond.  No mine 
dewatering will be discharged off site with the possible exception of emergency conditions 
associated with extreme rainfall events.  

2.1.3 Processing 
The Project basis is for an annual production of approximately 6 to 8 million pounds of U3O8 
over a mine life of up to 15 years.  Cameco is currently considering three potential options 
for processing of the ore: 

• Option A: Acid or alkaline tank leaching of beneficiated  ore; and/or 

• Option B: Acid or alkaline tank leaching of whole  ore; and/or 

• Option C: Acid or alkaline heap leaching. 

Cameco may implement all three of these options for processing different ore grades. 

All processing routes incorporate leaching of the uranium from the ore using either acid or 
alkaline reagents, and conventional uranium extraction technology to produce a final yellow 
cake (U3O8) product. 

As noted above, the optimum process flowsheet may ultimately involve a combination of all 
three processing options.  For example, combining whole ore tank leaching of high grade 
ore with tank leaching of beneficiated medium grade ore and heap leaching of lower grade 
ore. 

An additional treatment process may be added to extract gold from the uranium bearing 
solution. 

2.1.3.1 Option A: Tank Leaching of Beneficiated Ore 
This option includes beneficiation of the ore before leaching, precipitation and recovery.  

Beneficiation: 

The beneficiation process may involve: 

• Several stages of crushing; 

• Radiometric sorting; 
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• Potentially concentrating by Heavy Media Separation or other suitable method; 

• Milling of combined coarse beneficiated products in a closed circuit semi-autogenous 
grinding (SAG) and/or ball mill; and 

• Mix mill discharge with the fine concentrate to produce a combined concentrate for 
leaching. 

Leaching and Recovery 

The key steps in the tank leaching and recovery process would be as follows: 

1. Thickening of the concentrate produced from the beneficiation circuit; 

2. Leaching of the thickened concentrate using sulphuric acid or sodium 
carbonate/bicarbonate and suitable oxidant; 

3. Thickening of the leach discharge; 

4. Filtration and washing of the leach discharge thickener underflow;  

5. Hydrometallurgical recovery of uranium bearing solution; 

6. Precipitation of uranium concentrate from the uranium bearing solution; 

7. Thickening of the uranium concentrate precipitate; 

8. Drying of the uranium concentrate which produces UOx; 

9. Packing the dried product into 205 L drums; and 

10. Palletising the drums with subsequent wrapping and storage into sea containers for 
export. 

2.1.3.2 Option B: Tank Leaching of Whole Ore 
This processing option excludes the beneficiation stages, so ore preparation only consists of 
a primary crusher and a closed circuit SAG and/or ball mill. Downstream of the mill the 
Option B flowsheet is identical to Option A.   The difference between the two process options 
is the higher leaching throughput and lower feed grade.  

The key steps will be: 

• Primary crushing;  

• Milling of primary crushing discharge in closed circuit SAG or ball mill; 

• Thickening of the milled ore; and 

• Leaching and product recovery as outlined for Option A. 
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2.1.3.3 Option C: Heap Leach of Whole Ore 
This processing option is similar to Option B but the leaching would be undertaken on 
heaped ore placed on a structured facility designed to capture leachate generated by the 
acidic or alkaline solutions as they pass from the top of the heap to recovery section of the 
heap leach.  Ore preparation consists of crushing to suitable size and agglomeration and 
stacking to the prepared Heap Leach pad.   

Recovery of the uranium oxide from the uranium bearing solution (pregnant liquor) from the 
heap leach is the same as for Option A. 

2.1.4 Tailings Management 
Cameco is proposing to manage tailings from the processing plant by deposition of slurry 
tailings or dry filter cake tailings to either an above ground tailings storage facility (TSF) 
and/or in-pit disposal to the Pioneer pit should this be demonstrated to be environmentally 
acceptable.   

The minimum design requirements for deposition of tailings to an above ground TSF would 
be as follows: 

• An above-ground TSF would be lined to control seepage and may include (from bottom 
up): 

– scarified and compacted in-situ foundation soils across the floor of the facility; 

– a clay liner placed in layers and compacted across the floor and up the facility 
embankments; 

– a Leak Control and Recovery System (LCRS) with installed collection pipework 
discharging to an external recovery pond above the clay liner; 

– a HDPE liner; and 

– an underdrainage system, similar to the LCRS, comprising of selectively graded sand 
with installed collection pipework, discharging to an external recovery pond. 

• Water from the LCRS and the underdrainage system would be picked up in collector 
pipelines and gravity fed to an outfall pond, which will serve as a transfer pond between 
the tailings facility and the main water plant process water holding pond. 

• The tailings would be deposited to facilitate the collection of supernatant and runoff at a 
single point on the perimeter of the cell from where the water would be pumped to a 
transfer pond and back into the process water circuit. 

In-pit deposition of tailings would only be undertaken if this was demonstrated to be 
environmentally acceptable and the Pioneer pit was available.  Key studies will include: 

• Assessment of leachability of the tailings, particularly areas that may be below the 
water table following the completion of mining and mine dewatering. 
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• Assessment of impacts of the deposition on groundwater from seepage. 

• Rate of consolidation of the deposited tailings. 

• Long term stability of final surface following rehabilitation.  

2.1.5 Radiation Management  
The radiological issues requiring management at Kintyre may be broadly categorised as: 

• occupational protection during operation; 

• protection of the public during operation and post closure; and 

• protection of the environment (including non-human species) during operation and post 
closure. 

A specialist radiological consultant has been engaged by Cameco and radiation baseline 
studies have commenced in the Project Area.  The radiological consultant will also oversee 
the air dispersion modelling, conduct a radiological assessment of the Project, prepare a 
Radiation Management Plan (RMP), a Plan for the Safe Transport of Radioactive Materials 
(STRM), and Radioactive Waste Management Plan (RWMP).  These plans will be based on 
the recommendations of the International Commission on Radiological Protection (ICRP), 
International Atomic Energy Agency (IAEA) and the Australian Radiation Protection and 
Nuclear Safety Agency (ARPANSA). In addition, DMP has produced a series of guidelines 
for the management of naturally occurring radioactive material (NORM) in mining and 
mineral processing in Western Australia.  A RMP has been prepared and implemented for 
exploration activities at the site and this has been approved by the Radiological Council and 
DMP. 

Considering that Kintyre will be an open cut mine of relatively low grade, it is anticipated that 
management measures will ensure no exceedances of the radiation dose limits in the 
occupational environment.  Dust and gamma radiation emissions are expected to be the 
most significant exposure pathways for the Kintyre workforce.  With appropriate attention to 
dust control and the utilisation of current dust control technologies, exposure to radiation 
from dust sources is expected to be low. 

During operation, it is anticipated that through the application of appropriate environmental 
management and radiation protection measures, including contamination control practices, 
members of the public will be exposed to radiation doses well below the public dose limit.  
The nearest settlements, apart from the Kintyre exploration camp are the Aboriginal 
communities of Punmu (113 km northeast) and Parnngurr (80 km southeast) and the mining 
centres of Telfer (90 km north) and Nifty (60 km northwest).   The large separation distances 
will mean that exposure to elevated dust concentrations originating from the mine site are 
not expected to occur.   

The uranium oxide product will be transported via road from the mine site to the proposed 
Parkeston transport hub on the outskirts of Kalgoorlie and then via rail or road transport to 
export ports at Adelaide or Darwin.  Transport will be undertaken in accordance with codes 
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and regulations overseen by state and national regulators.  Radiation from uranium oxide 
concentrate is low and is not expected to pose any health consequences even in the unlikely 
event of a spill as a result of an accident. The radiation risks from uranium oxide concentrate 
are easily managed by limiting the time of direct exposure and by avoiding inhalation and 
ingestion. 

Radiation exposure has been identified as one of the critical concerns of the Martu 
Aboriginal Community. An assessment of all potential radiation exposure pathways will be 
undertaken to support the formal environmental assessment and planning for mine closure 
and rehabilitation. 

Closure planning will consider the radiation management aspects and the long-term 
containment of tailings and BOGUM.  

2.1.6 Hazardous Substances Management  
Hazardous substances will be transported, stored and handled in accordance with relevant 
Australian Standards or equivalent international standards.  Cameco will ensure these 
substances are adequately bunded during storage to ensure any spills or leaks are captured 
and cleaned up. 

Should there be any hazardous waste on site, this will be segregated from non-hazardous 
waste and managed in accordance with the relevant licence conditions issued under the 
Environmental Protection Act 1986, or appropriate Australian or international standards.   

2.1.7 General Waste Management 
Cameco will operate the Kintyre Project along the principles of the following waste 
management hierarchy: 

1. Avoid; 

2. Reduce; 

3. Reuse; 

4. Recycle; 

5. Recover; 

6. Treat; and  

7. Dispose. 

Construction and operational activities of the Project will generate a number of different 
types of wastes including: 

• inert waste such as excess fill and building rubble; 

• organic debris; 

• general refuse including scrap metal, cardboard and plastics; and 
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• sewage. 

Waste designated for reuse, recycling, recovery or treatment will be stored in a temporary 
storage area prior to removal off site by a licensed waste contractor. The temporary salvage 
yard will be designed with appropriate surface drainage controls to avoid contamination of 
surface water and groundwater. 

General waste for which disposal is the only option will be directed to an on-site landfill 
licensed under the Environmental Protection Regulations. 

2.1.8 Product Packaging and Transport 
The uranium oxide concentrate (UOC) will be transported in accordance with Australian and 
international requirements.    These include the Code of Practice for the Safe Transport of 
Radioactive Material (ARPANSA, 2008); Radiation Safety (Transport of Radioactive 
Substances) Regulations 2002, Australian Dangerous Goods Code 7th Edition, and existing 
approved Australian Safeguards Non-Proliferation Office (ASNO), Western Australian and  
South Australian Government regulations and the International Atomic Energy Agency’s 
(IAEA) Regulations for the Safe Transport of Radioactive Material 2009.  

Dried UOC product will be sealed in 205 L drums and labelled with an identification number 
prior to placement on a pallet. The pallets of drums will be wrapped and braced in sealed 
shipping containers for transport. 

The transport route currently being considered is road transport to Parkeston on the outskirts 
of Kalgoorlie, via Telfer, Marble Bar, Port Hedland, Newman, Meekatharra, Mount Magnet, 
Leinster, Leonora and Menzies.  Depending on the options available, transport from 
Kalgoorlie to Adelaide or Darwin would be via road or rail.  Transfer to rail at the proposed 
Parkeston transfer facility is discussed below.  This referral includes the transport of the 
UOC to Parkeston.  The environmental assessment relating to the transport of the UOC 
beyond Parkeston is currently being discussed with the State and Federal regulators. 

2.1.9 Supporting Infrastructure 

2.1.9.1 Power 
A generator will be used to supply power to the accommodation village, construction camp, 
airstrip, processing plant, potable water supply bores and dewatering bores.  The energy 
efficiency, noise and air quality issues will be considered as part of the design of the power 
plant.  The power plant will be either an owner operated diesel or gas fired power station or 
a contract power supply through a Build Own and Operate agreement, or reticulated power 
from Telfer Gold Mine.  

2.1.9.2 Water 
Process water will be provided by pit dewatering, and storm water runoff captured within the 
Project Area with any short-fall provided by an external borefield.  Process water 
requirement is expected to be in the order of 5ML/day.  While a secure water supply has not 



Cameco Australia 
6 September 2010 

 Kintyre Uranium Project 
Environmental Referral  

Page 14 of 76 

  

 

AS110500   

 

yet been demonstrated for the Project, current hydrogeological investigations indicate that a 
suitable water supply is likely to be available nearby. The results of the hydrogeological 
studies and the predicted environmental impacts of operating the external borefield will be 
presented in the environmental assessment documentation.     

Potable water requirements for the Project workforce will be abstracted from groundwater 
bores which will be located north-northwest of the processing plant.   

2.1.9.3 Accommodation and Personnel Transport 
The existing Exploration Camp will be expanded to provide sufficient accommodation for a 
fly-in-fly-out (FIFO) workforce of approximately 600 during construction and 250 during 
operations.  An air strip will be constructed for transport of personnel from regional centres 
and Perth. The camp will be self-contained and include mess, ablution, recreational and 
medical facilities.  

2.1.9.4 Other facilities 
The Project will also require access roads, haul roads, refuelling facilities, quarry or borrow 
pits, laydown and workshop areas, fire protection systems, office and ablution facilities.  The 
design and location of supporting infrastructure will be developed during the pre-feasibility 
stage and be considered in the formal environmental assessment. 
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3 Existing Environment 

3.1 Regional Setting 
The Project Area lies in a transition zone between the Great Sandy Desert and the Little 
Sandy Desert in the Eastern Pilbara region of Western Australia.  The area is an arid setting 
of exposed bedrock, low mesas and dry watercourses. Most of the rainfall occurs during 
summer and autumn and is often related to cyclonic activity. 

The Kintyre deposits are located in the Paterson Province that also hosts the Telfer Gold 
Mine and the Nifty Copper Mine.  The Kintyre Project’s uranium deposits are located in the 
Yandagooge Supergroup of the early Proterozoic basement, the Rudall Metamorphic 
Complex. These metamorphics are unconformably overlain by the Coolbro Sandstone of the 
mid Proterozoic Yeneena Group. The Yandagooge Formation occurs between the basement 
gneisses and the overlying Coolbro Sandstone (Rio Tinto, 2007).  

The Project Area lies within the Little Sandy Desert (LSD1 – Rudall Subregion) as classified 
by the Interim Biogeographical Regionalisation for Australia (IBRA) category (Thackway and 
Cresswell, 1995).  The LSD1 sub region comprises sparse shrub-steppe over Triodia 
basedowii on stony hills, with River Gum communities and bunch grasslands on alluvial 
deposits in and associated with ranges (Kendrick, 2001).  

The Kintyre Project is located in a remote area on Vacant Crown Land.  There are no 
commercial land uses active in the area.  The local indigenous communities may use the 
land in the area for traditional purposes including sporadic hunting.  Karlamilyi National Park 
is located immediately south of the Project Area and is an example of a relatively 
undisturbed desert ecosystem.  The park is rarely visited by tourists due to its remoteness, 
poor road access and lack of services.  

3.2 Climate 
The Kintyre Project Area has an arid climate with hot summers and warm dry winters.  Since 
the inception of the Kintyre Uranium Project, a series of meteorological monitoring programs 
have been undertaken within the region in order to define the existing environmental 
characteristics of the Project Area.  

The meteorological monitoring programs were initially carried out between 1987 and 1992, 
when the Project was put into care and maintenance.  Monitoring recommenced in 1996 with 
the advancement of a full feasibility study and ended in 1998 as the Project was put into 
care and maintenance once again. 

A summary of the key meteorological features described by Dames and Moore (1990, 1998) 
following assessment of the monitoring data is presented below: 

• The prevailing winds originate from the southeast quadrant and dominate the autumn, 
winter and late-summer months.  Winds during spring and early-summer exhibit a 
greater degree of variability and the frequency of west-northwesterly winds increases.  
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• The average monthly wind speed is around 3.5 m/s.  Peak wind speeds are generally 
experienced during the summer months and tend to correspond with winds from the 
southeast.  The maximum 15-minute average wind speed reported for the monitoring 
periods was 18.5 m/s in February 1997. 

• The annual average temperature measured at Kintyre is around 25ºC. The highest 
maximum daily temperatures are generally recorded during the summer months and 
can reach over 40ºC. Lower temperatures are recorded during the winter months, the 
monthly averages tending around 10ºC. Higher evaporation rates are also associated 
with higher temperatures during the summer months and lower rates with the cooler 
winter months. 

• Total annual rainfall varies between years; 251 mm was recorded over the 23 month 
period between July 1988 and May 1990, while 485 mm was recorded over the 18 
month period from June 1996 to November 1997. However, the highest monthly falls 
tend to occur in the summer months, indicative of the influence of cyclonic conditions in 
the region.  

• Higher measurements of relative humidity and lower measurements of barometric 
pressure also tend to coincide with wetter summer months, which experience some 
cyclonic effects. Lower humidity and higher pressures are more common during the 
drier winter months. 

In 2010 Cameco installed and commissioned a meteorological monitoring station with the 
capacity to measure: 

• wind speed; 

• wind direction and standard deviation of wind direction; 

• temperature; 

• solar radiation; 

• relative humidity; 

• barometric pressure; 

• rainfall; and  

• evaporation. 

In addition to the meteorological monitoring station, two continuous Beta Attenuation Meters 
(BAM) PM10 (i.e. particulate matter with an effective aerodynamic diameter of less than 
10 µm) and a number of deposition gauges were installed. The location of the 
meteorological and dust monitoring sites are shown on Figure 4. 



Cameco Australia 
6 September 2010 

 Kintyre Uranium Project 
Environmental Referral  

Page 17 of 76 

  

 

AS110500   

 

3.3 Geology 
The Kintyre deposits are located in the Paterson Province that also hosts the Telfer Gold 
Mine and the Nifty Copper Mine.  The uranium mineralisation is hosted within the 
Yandagooge Formation which occurs between the basement gneisses and the overlying 
Coolbro Sandstone.   

The Yandagooge Formation comprises a sequence of folded biotite graphite schist, chert 
banded chlorite garnet magnetite schist, dolomitic carbonates and quartz muscovite schist.  
This sequence generally dips to the north at about 50 degrees in a series of recumbent folds 
with east-northeast trending axial planes and axial planar cleavage.  The uranium 
mineralisation occurs as pitchblende veins in the chert banded chlorite garnet magnetite 
schist.  The Project currently includes five main deposits have been identified in the Kintyre 
area; Kintyre, Kintyre East, Whale, Whale East and Pioneer.   

Glaciers of Permian age incised the Proterozoic metamorphics and glacial sediments of the 
Paterson Formation were deposited in U-shaped valleys up to 100 m deep.  The thickness of 
the Permian sediments is quite variable in the area, the thickest section being 70 m over the 
Whale deposit.  The Permian sediments are typically silts and clays with a basal layer of 
coarse sand and gravel. 

Most of the bedrock exposed in the hills around Kintyre comprises the Yandagooge 
formation.  The flat areas between the hills are largely underlain by a few metres of red sand 
and then Paterson Formation sediments.   

The primary uranium mineralisation does not outcrop at Kintyre, with the shallowest 
pitchblende mineralisation being approximately 30 m below surface (Figure 5).  However on 
Kintyre Hill there are a few showings of bright yellow secondary uranium minerals near the 
old winze site. 

3.4 Landforms 
The Paterson Province within which the Kintyre Project is located is a large area of rocky 
hills between the Little and Great Sandy Deserts.  Dunefields are a typical landform of the 
Sandy Deserts with rocky hills also being common. 

The area lies within part of the upper reaches of the Yandagooge Creek catchment area, 
which forms a broad valley bounded by rocky flat-topped hills.  These hills consist of the 
Broadhurst Range to the east, the Throssell Range to the west, and the Watrara Range to 
the south.  Isolated hills, surrounded by an apron of scree, survive as erosional remnants 
within the main valley. 

The main course of Yandagooge Creek meanders through a broad valley formed by alluvial 
and aeolian deposits.  There is a sharp boundary between the valley and the ranges, and a 
distinct change in drainage pattern, with dendritic tributaries draining the ranges.  Small 
permanent or semi-permanent pools occur outside the Kintyre area in places along major 
creeks.  To the north of the area, the Yandagooge Creek exits the ranges and becomes 
Coolbro Creek, which dissipates into the sand ridges of the Great Sandy Desert. 
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The surface elevation ranges from about 375 m Australian Height Datum (AHD) in the main 
valley, to about 500 m AHD in the ranges.  Remnants of glacial action in the form of striated 
pavements and U-shaped valleys are preserved in places within, and along the margins of 
the ranges. 

3.5 Soils 
A soil survey was conducted in 1996 to identify and map soils in the Kintyre area (Dames & 
Moore, 1997).  Seven soil units were identified within the soils study area as presented in 
Table 3. 

Table 3:  Soil Units in the Kintyre Area 
Unit Title Description Pattern on Air photograph 

1 Flat sandy plains Red, deep sand (>2m 
thick). 

Featureless with scattered 
trees. 

2 Stony hills and scree 
slopes 

Rock fragments in sandy 
loam matrix, overlying 

weathered rock at 0.5 to 
1m depth. 

Light coloured vegetation 
concentrated in defined 

drainage lines. 

3 Claypan areas and 
old drainage lines 

Red sandy loam and silty 
sand sometimes with 

superficial layer of sand. 

Mottled with small light-
coloured claypans and 

darker patches of 
vegetation. 

4 Patches of aeolian 
sand and minor sand 

dunes 

Red sand. Similar to Unit 1, but slightly 
paler, and vegetation more 

evenly scattered. 

5 Levee banks and 
alluvium marginal to 
major drainage lines 

Red, loose sand. Sinuous and linear zones, 
heavily vegetated, large 

trees. 

6 Alluvium along active 
drainage lines 

Sand with gravel bars and 
lenses. 

Light-coloured with lines and 
Islands of large trees. 

7 Rock outcrops Small scattered patches of 
Unit 2 soils.   

Rock structure visible. 

 

Soil units 1, 4, 5 and 6 are permeable sands which will allow rapid infiltration and have poor 
water holding characteristics.  These soils have low cohesion soil structure and hence are 
susceptible to erosion by water or wind.  All can be readily excavated by backhoe and are 
easy to handle.   

Soil unit 2 consists of colluvial soils on steeper slopes.  They generally have slow infiltration 
and fair water holding characteristics.  This unit is subject to erosion due to its topographic 
position on steep slopes.  It is difficult to excavate due to the high content of rock fragments 
within the unit. 
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Soil unit 3 is less permeable than units 1, 4, 5 and 6 and infiltration is therefore slow.  
Ponding at the surface is likely after heavy rains, leading to the formation of superficial clay 
pans.  This unit is resistant to erosion unless broken up by vehicle traffic.  Excavation of soil 
unit 3 would require more effort than for units 1, 4, 5 and 6 as it is more cohesive. 

Soil unit 7 is essentially bare rock with poor infiltration and water holding characteristics.  It is 
highly resistant to erosion and cannot be excavated without preliminary blasting. 

In terms of rehabilitation suitability, soil units 1, 3, 4 and 5 would be suitable for use in 
rehabilitation even though they are of predominantly sandy texture.  Soil units 2, 6 and 7 
would be unsuitable for use in rehabilitation activities. 

3.6 Flora and Vegetation 
Comprehensive flora, vegetation and rehabilitation studies were undertaken in the Kintyre 
area between 1986 and 1992.  A summary and compilation of these studies was 
documented in 1994 (Hart, Simpson and Associates, 1994a).  Following this, Bennett 
Environmental Consulting Pty Ltd undertook a survey of the Kintyre leases between 25 June 
and 4 July 2007 and 27 April and 4 May 2010.  The following is a summary from Bennett 
Environmental Consulting (2007 and 2010).   

The 2007 vegetation survey was limited to the proposed drill area as it was defined then and 
the areas proposed for the village and associated infrastructure.  Prior to the 2007 survey 
there had been good rainfall but in 2009 a fire had burnt through a large extent of the area.  
The 2010 survey covered the whole lease and was designed to meet the requirements of the 
Environmental Protection Authority Guidance No. 51 (2004a) for terrestrial flora and 
vegetation surveys.  Prior to the 2010 survey there had been very little rainfall and a fire had 
burnt through a large extent of the area.  

The Project Area is located in the Little Sandy Desert (LSD1 – Rudall Subregion) as 
classified by IBRA (Thackway and Cresswell, 1995).  The LSD1 sub region comprises 
sparse shrub-steppe over Triodia basedowii (hard spinifex) on stony hills, with River Gum 
communities and bunch grasslands on alluvial deposits in and associated with ranges 
(Kendrick, 2001). 

A total of 34 vegetation units were recorded during the 2007 and 2010 surveys.  These units 
are grouped according to the following landforms: hillsides; base of hills; sand dunes; flat red 
sandy soils; lower slopes above creek; creek lines; and claypans.  Bennett Environmental 
Consulting (2010) noted that the variation in the vegetation within the site varied with the 
rocks and associated soils.  The hillslopes in the northern section of the lease had scattered 
shrubs of Acacia robeorum, Grevillea wickhamii and Senna glutinosa as the dominant 
shrubs.  The hillslopes where Acacia retivenea occurred were only recorded from the 
southern area of the lease where the rocks were more schistose than in the northern area.   
Eucalyptus leucophloia was only recorded on a few hillslopes and was not a common taxon.  

The sandy soils typically included Triodia basedowii and Triodia schinzii associated with 
Acacia ligulata and Stylobasium spathulatum.  The latter taxon was more common on the 
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raised dunes rather than on the flatter sandy soils.  Dicrastylis georgei and Lachnostachys 
roseoazurea were typically associated with the sandy soils across the lease. 

The drainage lines varied with the taxa located on the hill slopes or flat areas.  As an 
example Acacia retivenia was common in the drainage lines in the south of the lease but 
less common in the north of the lease.  Grevillea wickhamii occurred across all vegetation 
units and did not appear to be restricted to a specific soil. 

A comparison was made between the vegetation units recorded and those described in Hart 
Simpson & Associates (1994, 1997).  Bennett Environmental Consulting (2007, 2010) noted 
that fire had changed the make up of the units between the surveys although when the 
quadrats and opportunistic sites were overlain on the original vegetation map there was a 
reasonable correlation between them.  Quadrats have now been placed in each of the units 
mapped by Hart Simpson & Associates.  The vegetation map for the Project is included as 
Figure 6. 

The key vegetation units within the Project area as described by Hart Simpson & Associates 
1997) are: 

• F4: Mixed low shrubs over the hard spinifex Triodia basedowii. 

• F1: Acacia ancistrocarpa and A. ligulata over the hard spinifex Triodia basedowii. 

• A: Hard spinifex Triodia wiseana. 

• J: Sand dunes. 

• H: Sennas over grass. 

• G: Sparse shrubs over the hard spinifex Triodia basedowii. 

A total of 48 vascular plant families, 149 genera and 323 taxa (species, subspecies and 
varieties) were recorded during the 2010 survey. Poaceae (grass family), and Fabaceae 
(pea family) were the dominant families with 32 and 16 genera, and 60 and 59 taxa 
respectively. The other dominant family was Malvaceae with 10 genera and 38 taxa.  
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One Priority 3 taxon, Comesperma pallidum, was recorded in 2007 in the area proposed for 
exploration drilling, but none were located during the 2010 survey. A number of Priority flora1 
have previously been recorded in the area including:  

• Priority 2 – Acacia auripila. 

• Priority 2 – Goodenia hartiana. 

• Priority 2 – Thysanotus sp.  Desert East of Newman (RP Hart 964). 

• Priority 4 – Acacia balsamea. 

• Priority 4 – Ptilotus mollis. 

Five introduced taxa were recorded in the Kintyre area during the 2007 and 2010 surveys 
(Bennett Environmental Consulting 2007, 2010), none of which are Declared Weeds 
(Department of Agriculture and Food, 2010) or listed as Weeds of National Significance: 

• Buffel Grass (Cenchrus ciliaris), which is a perennial tussock grass.  This grass was 
deliberately and widely disseminated as a pasture plant, and is now common 
throughout the Pilbara and desert areas.  It is common along the rivers and drainage 
lines of the site and around any disturbed areas where there is water runoff. 

• The small shrub known as Kapok Bush (Aerva javanica), was found on Kintyre Hill 
which had been ripped after the original exploration phase.   

• Beggars Ticks (Bidens bipinnata) was recorded on the bank of the southern arm of the 
creek, at several of the locations sampled.  This weed is regionally widespread. 

• The melon (Cucumis melo subsp. agrestis) was also recorded from several locations.  
It occurs as scattered plants and was not observed as a dense mass.   

• Citrullus lanatus was recorded in damp soil close to creeks.  Where it occurred it 
formed dense areas over the ground with several round fruits up to 150 mm wide.   

As part of the environmental impact assessment for the current Project, vegetation and flora 
studies have commenced in all areas proposed to be disturbed.  No major issues have been 

                                                 
1 Definition of Priority Flora under the Wildlife Conservation Act 1950 
Priority One - 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 or the plants are under threat.  May include taxa with 
threatened populations on protected lands. Such taxa are under consideration for declaration as ‘rare flora’, but are in urgent 
need of further survey. 
 
Priority Two - Poorly Known: taxa which are known from one or a few (generally <5) populations, at least some of which are not 
believed to be under immediate threat (i.e. not currently endangered). Such taxa are under consideration for declaration as ‘rare 
flora’, but are in urgent need of further survey. 
 
Priority Three - Poorly Known: taxa which are known from several populations, at least some of which are not believed to be 
under immediate threat (i.e. not currently endangered). Such taxa are under consideration for declaration as ‘rare flora’, but are 
in need of further survey. 
 
Priority Four - 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. 
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identified previously in respect to flora and vegetation at the site and none are anticipated 
from the 2010 work.  The results of this most current study will be reported in the formal 
environmental assessment for the Project. 

3.7 Threatened and Priority Ecological Communities 
None of the vegetation units recorded for the survey area are listed by the Department of 
Environment and Conservation (DEC) as Threatened or Priority Ecological Communities.  
Three communities listed by Kendrick (2001) of conservation significance for the Rudall 
River area were recorded from the site.  These are: 

• Shrubland, mulga scrub which has the Beard Vegetation Code 39.  This unit was found 
in the south eastern area of the lease but in an area not proposed for any development. 
It was small in area and occurred on a sandy slope above a creek;   

• Triodia wiseana Grass Steppe on stony hills which has the Beard Vegetation Code 
157.  Quadrat KIN01 is representative of this community as may be quadrat KIN100 but 
the latter includes low shrubs.  Both of these quadrats are within the Project area;  and 

• Mixed Shrub Steppe between sandhills with Triodia schinzii which has the Beard 
Vegetation Code of 136.  Although there are several areas where Triodia schinzii was 
the dominant grass there was only one quadrat KIN111 where it occurred between 
sand hills.  This quadrat is located outside of the proposed area of development. 
(Bennett Environmental Consulting, 2010).   

The botanical and zoological specialist consultants will undertake an assessment of the 
conservation significance of flora, fauna and ecological communities recorded in the Project 
Area as part of the investigations for the formal environmental assessment. 

3.8 Fauna 
The fauna of the Kintyre Project area and surrounds have been extensively surveyed in the 
past by Hart Simpson & Associates and Bamford Consulting Ecologists.  Surveys were 
undertaken between April 1986 and November 1988 over a number of seasons and varied 
annual conditions at a total of 39 sites covering all of the habitats present in the Kintyre area.  
A summary and compilation of the fauna surveys undertaken during these periods was 
prepared in 1994 (Hart Simpson & Associates, 1994b). 

Bamford Consulting Ecologists was commissioned to carry out a review of the existing 
information on the fauna of the area and to revise and update the species lists presented in 
the earlier reports in terms of taxonomy and changes in conservation legislation (Bamford 
Consulting Ecologists, 2007a).  As part of this review, an extended site inspection was 
undertaken in October 2007 with particular emphasis on searching for signs of significant 
species within the Project Area (Bamford Consulting Ecologists, 2007b). 

The most recent field survey was conducted in August 2010 by Bamford Consulting 
Ecologists with the assistance of Martu trackers.  The purpose of this survey was to search 
for significant fauna in and around the Kintyre area.  Identifications and analysis of data 
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collected from this survey are still being undertaken, but preliminary information on 
significant fauna recorded is presented below. 

3.8.1 Terrestrial Fauna 
Hart Simpson and Associates recorded 92 bird species during the surveys mentioned above 
(Hart Simpson and Associates, 1994b) and an additional 27 species are known to be found 
in the general area.  Bamford Consulting Ecologists (2007b) observed the Barn Owl and 
Tawny Frogmouth, previously included on the basis of the literature only.  Other species 
considered vagrants also occur such as some waterbirds.  Some birds of conservation 
significance have been recorded or may occur in the area. 

Hart Simpson and Associates (1994b) recorded 66 reptile species, and an additional 23 
species are known from the general area.  Bamford Consulting Ecologists (2007b) identified 
an additional two species not recorded by Hart, Simpson and Associates, including the blind 
snake Ramphohtyphlops hamatus and Rosen’s Snake Suta fasciata.  This high number of 
species indicates that there is a very rich reptile fauna in the Kintyre area and reflects both 
habitat diversity within the area and the desert location.  The Kintyre area is in a region 
transitional between the Pilbara and the sandy deserts, so the reptile fauna includes species 
typical of one or other of these regions, as well as more widespread species.  None of the 
reptile species recorded is of listed conservation significance, although some of the species 
are on the edge of their natural range. 

Hart Simpson and Associates (1994b) presents information on the mammal assemblage of 
the Kintyre area from observations and from the analysis of then recent and sub-fossil 
remains in an owl deposit.  A total of 25 species were observed within the Project area.  
Another five species were known to have been present recently but not actually observed, 
and 12 species were represented only as sub-fossil remains that can be presumed to be 
locally extinct.  There are also another nine species that are expected to occur in the area 
but were not observed during the surveys nor were represented in the owl deposit.  Bamford 
Consulting Ecologists (2007b) observed evidence of the Lesser Stick-nest Rat, which was 
not previously recorded.  This species is extinct, which may be why it was excluded from 
previous reports, but evidence of old nests in small caves was found at several locations 
(Bamford Consulting Ecologists 2007b).  It is noted that the remains are historic and such 
findings are common throughout the Murchison (Bamford pers. comm.).  Seven of the 
observed species are introduced including the fox and feral cat.  Of the 51 mammal species 
known to occur in the area, including those that are locally extinct, 21 (41%) are of 
conservation significance.   

3.8.1.1 Fauna of Conservation Significance 
Using the EPBC Act on-line Protected Matters Search tool, the following threatened fauna 
species were listed as potentially occurring in the Kintyre area (search conducted 2 August 
2010).  Evidence of these species in the vicinity of the Kintyre Project is also presented in 
Table 4. 
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Table 4:  Significant Fauna listed under the EPBC Act that may occur in the 
Project Area 

Species Conservation Status Notes 

Dasycercus cristicauda 

(Mulgara) 

Vulnerable One active burrow and several inactive 
burrows of D. cristicauda or D. blythi 
recorded by Bamford Consulting Ecologists 
(2010) outside of the Project Area, east of 
the Rudall River Road. 

Dasyurus hallucatus 

(Northern Quoll) 

Endangered Recorded by Hart Simpson & Associates 
(1994b) in owl pellets. Scats found by 
Bamford Consulting Ecologists (2007b). 

Macrotis lagotis 

(Greater Bilby) 

Vulnerable Fresh burrows recorded and an individual 
photographed on sensor camera by Bamford 
Consulting Ecologists (2010) outside of the 
Project Area near North Bore. 

Notoryctes caurinus 

(Northern Marsupial 
Mole) 

Endangered Not recorded and no evidence found despite 
extensive searching. 

Rhinonicteris aurantia  

Pilbara Leaf-nosed Bat 

Vulnerable Recorded by Hart Simpson & Associates 
(1994b). No caves suitable for roosting within 
the Project area, may be an occasional 
visitor to the site (Bamford Consulting 
Ecologists, 2007b). 

Liopholis kintorei 

(Great Desert Skink) 

Vulnerable Not recorded and no evidence found despite 
extensive searching. 

Merops ornatus 

(Rainbow Bee-eater) 

Migratory Recorded by Hart Simpson & Associates 
(1994b) and Bamford Consulting Ecologists 
(2007b). 

Ardea alba 

(Great Egret) 

Migratory Not recorded and expected only as vagrant 
as little suitable habitat. 

Ardea ibis 

(Cattle Egret) 

Migratory Not recorded and expected only as vagrant 
as little suitable habitat. 

Apus pacificus 

(Fork-tailed Swift) 

Migratory Not recorded. 

Charadrius veredus 

(Oriental Plover) 

Migratory Not recorded and expected only as vagrant 
as little suitable habitat. 

 

In addition, the following fauna species of conservation significance protected under the 
Western Australian Wildlife Conservation Act 1950 have been recorded or could occur in the 
vicinity of the Kintyre Project. 
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Table 5:  Significant Fauna listed under the Wildlife Conservation Act that 
may occur in the Project Area 

Species Conservation Status Notes 

Lerista macropisthopus 
remota 

Priority 2 Not recorded but habitat present within 
Project Area. 

Falco hypoleucos  

(Grey Falcon) 

Priority 4 Recorded by Hart, Simpson and Associates 
(1994b) and Bamford Consulting Ecologists 
(2007b) outside Project area. 

Ardeotis australis 
(Australian Bustard) 

Priority 4 Recorded by Hart, Simpson and Associates 
(1994b) and Bamford Consulting Ecologists 
(2007b). 

Burhinus grallarius 

(Bush Stonecurlew) 

Priority 4 Bird heard by Bamford Consulting Ecologists 
(2010) in Project area. 

Macroderma gigas  

(Ghost Bat) 

Priority 4 No caves suitable for this species present in 
the Project Area, but individuals may visit the 
site (Bamford Consulting Ecologists, 2007b). 

Lagorchestes 
conspicillatus leichardti 
(Spectacled Hare-
Wallaby) 

Priority 3 Not observed by Bamford Consulting 
Ecologists (2007b). Habitat may be suitable 
but the species is probably locally extinct. 

Pseudomys chapmani 

(Western Pebble-mound 
Mouse) 

Priority 4 No active mounds in the Project Area (Hart, 
Simpson & Assoc (1994b). 

 

In addition scats and tracks of a rock-wallaby were recorded.  This may have been 
Rothschild’s Rock Wallaby (Petrogale rothschildi), which is not considered significant, or the 
Black-flanked Rock Wallaby (Petrogale lateralis lateralis) which is listed under the EPBC Act 
as Vulnerable. 

3.8.2 Aquatic Fauna 
The Kintyre area lies close to two seasonal watercourses, Yandigooge Creek and Coolbro 
Creek, however there are no permanent water sources within or adjacent to the Project 
Area.  Some pools may persist along the creeks for extended periods following heavy rain, 
but do not necessarily reappear at the same sites.  All of the pools dry out completely 
without substantial rainfall.   

Several water bodies were present in Yandagooge Creek and in valleys of smaller drainage 
lines in the adjoining hills following cyclonic activity in 1988.  Sampling was undertaken on 
the aquatic invertebrates in these more permanent pools by Davis & Whittle (1988).  The 
survey produced a wide variety of aquatic invertebrates dominated by insects and small 
crustaceans.  Two species of molluscs were also recorded.  Most species were short-lived 
with eggs that survive the drying out of the pools.  Some flying species, which may fly long 
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distances to colonise the temporary waterbodies, were also recorded.  Nutrient levels 
showed that the pools were mildly eutrophic, most likely due to the flushing of nutrients from 
catchments which had been dry for some time and the subsequent drying out of the pools. 

Cameco will review the methodology and results from the 1988 survey as a component of 
the environmental impacts assessment for the current Project.  If a gap analysis identifies 
further work is required, then a program of works will be implemented. 

3.8.3 Short Range Endemic Species 
Bamford Consulting Ecologists (2007b) undertook an opportunistic search of the Project 
Area for potentially significant invertebrates such as millipedes, land snails and scorpions, 
and no specimens were found.  The conditions during the survey were probably too dry to 
find active millipedes and snails.  It is likely that land snails are absent from the Project Area 
due to lack of suitable habitat.  Scorpions are undoubtedly present and inactive burrows 
were found, but no specimens were collected.  

In general, the Project Area lacked the sort of mesic refugia, such as deep gorges or 
persistent waterholes, that can be expected to support populations of short range endemic 
invertebrates (Bamford Consulting Ecologists, 2007b). 

Further investigations into short range endemic species were undertaken as part of the 2010 
investigations.  At least two scorpion species and one species of mygalomorph spider were 
collected and will be lodged with the WA Museum for identification.  Samples of leaf-litter 
were also collected and will be searched for invertebrates such as pseudoscorpions.  No 
land snails were found despite recent heavy rainfall that resulted in there being some pools 
of water present and in moist soil near the surface.   

3.8.4 Subterranean Fauna 
As part of the environmental impact assessment for the Kintyre Project, a subterranean 
fauna study is underway including both stygofauna and troglofauna sampling.  Bores 
suitable for sampling stygofauna were drilled in April 2010 and subsequent rounds of 
sampling were undertaken in May 2010 and July 2010.  The troglofauna traps have been set 
with the first round of sampling undertaken in May 2010 by Bennelongia.  Additional 
sampling will be undertaken as part of the investigations for the formal environmental 
assessment.   

The timing of the initial stygofauna sampling round was not ideal as the bores had not been 
established for the recommended time and therefore colonisation of the bores by 
subterranean fauna had only just begun.  However, sampling was commenced at this time to 
capture seasonal variations. Identification and analysis of the second round of stygofauna 
sampling is currently underway.  

3.9 Surface Water 
The Kintyre Project Area lies within River Basin 025 (Sandy Desert Basin) of the internal 
drainage division of Australia (Western Plateau Drainage Division No. 12).  Locally the 
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Kintyre area lies within two tributaries of the Yandagooge Creek referred to as the South 
Branch and the West Branch (Figure 7).  The tributaries converge north of the old Camp 
Tracy area and continue to flow in a northerly direction into Coolbro Creek.  Coolbro Creek 
flows easterly towards the Great Sandy Desert where the surface drainage dissipates into 
the sandy environment.  The Yandagooge Creek System catchment is separated from the 
Rudall River System catchment by low hills. 

Surface water monitoring was undertaken by Canning Resources from 1988 to 1992 to 
determine the hydrological characteristics of the Yandagooge Creek.  The monitoring 
programme involved the measurement and collection of stream flow, water quality and 
rainfall data.  Results from the monitoring programme are summarised below. 

Rainfall data were recorded for 12 flow events over a four-year period from 1988 to 1992.  
Rainfall events generally occurred between the months of December and June, although 
there was a large variation in the number, intensity and spatial distribution of events 
experienced from year to year.  Stream flow levels were recorded using automatic water 
level loggers and a peak stage indicator for the twelve flow events in the South and West 
Branches of Yandagooge Creek.  Peak water levels indicate that the maximum depth of flow 
is generally up to three times greater in the West Branch compared to the South Branch. 

Runoff generated in the area is thought to be facilitated by the abundance of sandstone and 
quartzite outcrops.  The coarse, sandy bed of the creek produces little runoff and 
encourages recharge of the superficial groundwater aquifer.   

Monitoring undertaken by Canning Resources demonstrated that the West Branch 
experienced significantly larger flow events than the South Branch and was consistent for all 
events monitored.  The difference in runoff is attributed to the differing area, topography and 
soil types influencing the runoff characteristics of each catchment.  However, the times of 
concentration, (i.e. the time it takes for surface runoff from the extreme edges of the 
catchment to reach the monitoring stations), of the two catchments were found to be very 
similar. 

3.10 Groundwater  
Hydrogeological studies in the Kintyre area were undertaken from 1987 to 1990.  A report 
was prepared in 1993 that consolidated and summarised the groundwater monitoring 
programme and findings from the 1987 to 1990 studies (Dames & Moore, 1993).  The 
following discussion has been drawn from the reports from the previous studies. 

The hydrostratigraphy of the area occurs in the following five formations in vertical 
succession: 

• Alluvium deposits of Quaternary age; 

• Paterson Formation (Upper Unit) of Permian age; 

• Paterson Formation (Lower Unit) of Permian age; 

• Coolbro Sandstone of the Yeneena Group of Proterozoic age; and 
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• Basement Schists of the Rudall Metamorphic Complex of Proterozoic age. 

The aquifers in the area which produce the greatest amounts and best quality of water are 
the Lower Unit of the Paterson Formation and the Proterozoic Coolbro Sandstone.  The 
hydrogeology for units of different geological ages are discussed below. 

• Quaternary Deposits 

The Quaternary alluvium deposits form a minor aquifer which may provide moderate 
amounts of good quality groundwater in saturated zones.  Saturated zones occur 
primarily in large drainage zones and are important recharge sources during runoff 
events in areas where intersection of sheared Proterozoic rocks or coarse grained 
Permian sediments occurs.  This aquifer is not considered significant as a water 
resource as most of the alluvial and colluvial deposits occur above the water table 
and are not saturated. 

• Permian Sediments 

The Paterson Formation (Upper Unit) forms an aquitard and is composed of a 
sequence of fine grained glaciolacustrine clay and silt sediments with minor sand 
aquifers present.  This aquitard can provide limited amounts of moderate quality 
groundwater at shallow depths.   

The Paterson Formation (Lower Unit) forms an aquifer also of Permian age and is 
composed of a sequence of coarse glaciofluvial sand interbedded with gravel and 
basal conglomerate.  This formation north of the Kintyre deposit forms a thick 
confined aquifer and can provide moderate reserves of sub-potable groundwater.   

• Proterozoic Formations 

The geological structure of the Proterozoic rocks is complex but is generally 
dominated by a series of northwest-trending folds, faults and shear zones.  These 
structures have little or no intergranular permeability and their groundwater yielding 
capabilities and aquifer characteristics are dependent on secondary structures such 
as faults, fractures and vugs. 

The Coolbro Sandstone is composed of quartzite and sandstone and is the most 
important aquifer.  This aquifer provides a major source of potable/process quality 
water where shear zones are intersected at depth.  Basement Schists form an 
aquitard composed of schists, carbonates and quartzite.  This aquitard is relatively 
impermeable and only provides minor amounts of poor quality groundwater.  A 
number of such shear zones in the Coolbro Sandstone have been explored during 
previous groundwater investigation programmes and have been confirmed as high 
permeability zones. 

3.10.1 Groundwater Depth and Flow Direction 
The depth to the water table is approximately 12 to 15 m below the ground surface of the flat 
sand plain areas and may be shallower near current drainage zones.  Regional groundwater 
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flow is towards the north and northeast into the Canning Basin, and vertical groundwater 
gradients depend largely on topography and geological structure. 

Aquifers in the area are recharged primarily through drainage zones by runoff associated 
with monsoonal rain events.  Groundwater discharge zones are not common in the area, 
with the exception of some larger rock pools in the Coolbro Sandstone, which are sustained 
over dry periods by groundwater discharge along shear zones. 

3.10.2 Hydrochemistry 
Groundwater quality in the area is variable but generally fresh to moderately saline.  The 
best water quality, with a Total Dissolved Solids (TDS) concentration of less than 
1,000 mg/L, is found in the sheared Coolbro Sandstone and basal Permian sediments 5 km 
to 10 km north of the Kintyre deposit in the immediate area of the larger drainage zones.  In 
the remaining Proterozoic and Permian rocks the TDS concentration generally ranges 
between 3,000 mg/L and 10,000 mg/L. 

The chemistry of the groundwater is dominated by sodium and chloride with significant 
concentrations of sulphate, alkalinity and hardness.  Concentrations of common cations and 
anions generally fluctuate only slightly in response to rainfall.  Groundwater quality analyses 
indicated the following ranges in parameters (excluding analysis of the potable water bore) 
(MWH, 2010). 

• pH    7.5 – 9.5 

• Conductivity   3,300 μS/cm – 15,000 μS/cm 

• TDS (calculated)  2,000 mg/L – 9,300 mg/L 

• Soluble iron,   <0.02 mg/L – 0.66 mg/L 

• Sodium    650 mg/L – 3,900 mg/L 

• Potassium   29 mg/L – 310 mg/L 

• Calcium    2 mg/L – 190 mg/L 

• Magnesium   30 mg/L – 410 mg/L 

• Chloride    540 mg/L – 4,500 mg/L 

• Carbonate   <1 mg/L – 100 mg/L 

• Bicarbonate   280 mg/L – 710 mg/L 

• Sulphate    370 mg/L – 2,400 mg/L 

• Nitrate    <0.2 mg/L – 13 mg/L 

Radionuclide activity and concentrations show more fluctuation and are strongly affected by 
the presence of the uranium mineralisation. 
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3.11 Conservation Areas 

3.11.1 Karlamilyi National Park 
The Karlamilyi National Park (formerly Rudall River National Park) was proclaimed an "A" 
Class Reserve on 13 April 1977 for the purposes of conserving the arid river system and 
environment of the Rudall River. The Rudall River has its head waters in a low, dissected 
plateau and flows to the northeast through sand dune country into Lake Dora. The 
designated Park boundary did not follow any ecological or geomorphic features and 
originally included the Kintyre Project Area which is not located within the Rudall River 
catchment. 

The Karlamilyi National Park represents a transition zone between the Little Sandy Desert 
and the Great Sandy Desert.  It is in an area comprised of exposed bedrock, sandy plains 
and dry watercourses in a desert setting.  The National Park has limited, difficult road access 
and no public facilities.  Currently visitor numbers are low and depending on any future 
upgrades access to the National Park will be improved. 

In 1991 Rio Tinto Exploration presented a formal submission to the Director General, 
Department of Minerals and Energy regarding excising an area of 162 km2 from the 
Karlamilyi National Park which included the Kintyre deposits.  The boundaries of this 
excision followed the geology and geomorphology of the Yandagooge Inlier which is in a 
separate catchment to the Rudall River catchment, as opposed to an arbitrary boundary.  
The compensatory land proposed was an area of 692 km2 to the north of the Karlamilyi 
National Park in the vicinity of the Broadhurst Range. 

In April 1994 the Western Australian State Government approved the excision.  
Compensatory land was added along the western boundary of the National Park.  The 
excision measured 151 km2 and the compensatory land measured 154 km2.  At the same 
time the area of the National Park was recalculated using current surveying methods to 
1,283,406 ha (12,835 km2).  

3.11.2 Register of the National Estate 
The Register of the National Estate is a list of natural, Indigenous and historic heritage 
places throughout Australia.  The Rudall River National Park was listed on the Register in 
1978 (Place ID number 10054) as it is noted as being “significant for maintaining ongoing 
geomorphic and ecological processes within a tropical desert environment.  It contains an 
entire landscape sequence which includes extensive dune fields, table lands, an entire 
river/creek system, alluvial formations, saline lakes and palaeodrainage lines.”  The 
boundary of the place identified on the Register of the National Estate follows the old Rudall 
River National Park boundary which is different from the current Karlamilyi National Park 
boundary.  The Kintyre Project area therefore occurs within an area listed on the Register of 
the National Estate. 

The Register of the National Estate was originally established under the Australian Heritage 
Commission Act 1975. In 2004, responsibility for maintaining the Register shifted to the 
Australian Heritage Council, under the Australian Heritage Council Act 2003 (AHC Act).  On 
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1 January 2004, a new national heritage system was established under the EPBC Act. This 
led to the introduction of the National Heritage List, which was designed to recognise and 
protect places of outstanding heritage to the nation, and the Commonwealth Heritage List.   

Many places in the Register of the National Estate are already included in other statutory 
lists, such as the state heritage lists, or local government heritage registers. As a result, 
those places receive protection under the relevant federal, state or territory legislation, or 
under council bylaws.  In the case of places of National or Commonwealth significance that 
are in the Register, some of these places are already included in the National Heritage List 
or the Commonwealth Heritage List, and therefore receive protection under the EPBC Act.  
The Rudall River National Park (1978 boundary) is not listed on the National Heritage List 
and there is currently no provision in the EPBC Act for Register of the National Estate places 
to be transferred to the National Heritage List or the Commonwealth Heritage List.  The 
majority of the National Estate site 10054 is protected within the Karlamilyi National Park 
under the Conservation and Land Management Act 1984.  However, this does not include 
the Kintyre Project area. 

3.12 Social Setting 
The Project Area is located in a remote area of the Shire of East Pilbara, approximately 
260 km northeast of Newman (Figure 1) the nearest town with public facilities such as fuel 
and accommodation.  There is currently no economic land use in the area and the nearest 
pastoral leases are Balfour Downs, approximately 80 km west southwest of the Project Area 
and Wandanya approximately 80 km northwest of the Project Area.  Telfer and Nifty gold 
mines are the nearest mining operations located 90 km to the north and 60 km to the 
northwest, respectively.  Current access to the Project Area via road is from Marble Bar 
420 km northwest, and Telfer. 

There are a couple of local indigenous communities in the area including the Punmu 
community near Lake Dora approximately 113 km northeast of the Project and the Cotton 
Creek (Parnngurr) community approximately 80 km southeast of the Project, both within the 
National Park. 

 



Cameco Australia 
6 September 2010 

 Kintyre Uranium Project 
Environmental Referral  

Page 32 of 76 

  

 

AS110500   

 

THIS PAGE HAS BEEN LEFT BLANK 

 



Cameco Australia 
6 September 2010 

 Kintyre Uranium Project 
Environmental Referral  

Page 33 of 76 

  

 

AS110500   

 

4 Potential Impacts and Management 
The Kintyre Uranium Project is in the conceptual stage of development, with baseline 
environmental and social studies recently commenced, or due to be commenced soon.  The 
environmental and social impacts of the Project will therefore require more detailed 
investigation as part of the formal environmental assessment.  However, the following 
sections present an overview of the current understanding of the potential environmental 
and social impacts of the Kintyre Uranium Project. 

Management of the impacts of the Project will be undertaken in accordance with Cameco’s 
commitment to the environment as defined in its Safety Health Environment and Quality 
(SHEQ) Policy.  The main principles of the Policy are: 

• keeping safety and health and safety hazards, including radiation exposures, and 
environmental risks, at levels as low as reasonably achievable;  

• preventing pollution;  

• complying with and moving beyond legal compliance requirements;  

• ensuring quality of processes, products and services, and  

• continually improving overall performance. 

4.1 Flora and Vegetation 
Potential Impacts 

The majority of the vegetation to be disturbed in the open pit areas is hard spinifex Triodia 
basedowii steppe, or Acacia ancistrocarpa and Acacia ligulata over Triodia basedowii, or 
mixed low shrubs over Triodia basedowii or sand dunes.  The layout and design of the 
temporary and permanent waste rock dumps, BOGUM dump and TSF has not yet been 
finalised.  However, the final Project layout will take into consideration the location of any 
restricted or significant vegetation communities.  Although no formal survey was undertaken 
of the vegetation outside of the area surveyed by Bennett Environmental Consulting (2007), 
the comment was made that similar vegetation units to those described in the Project Area 
were observed in the Karlamilyi National Park along the track between the Kintyre site and 
Talawana track, and also between Kintyre and Telfer.   

During the vegetation survey undertaken by Bennett Environmental Consulting (2007) one 
priority flora species Comesperma pallidum (Priority 3) was recorded within an area intended 
for exploration drilling.  A search of the Western Australian Herbarium database of the area 
22° 00’ - 23° 00’ S and 121° 00’ - 123° 00’ E indicated an additional 28 priority flora species 
had previously been recorded in the search area (Bennett Environmental Consulting, 2007).  
It is therefore possible that clearing of native vegetation for the Project could require the 
clearing of priority flora.  

The Bennett Environmental Consulting (2007) survey also indicated a number of introduced 
species were present in the Project Area. These included Buffel Grass (*Cenchrus ciliaris), 
*Cucumis melo subsp. agrestis, Kapok Bush (*Aerva javanica) and Beggar’s Ticks (*Bidens 
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bipinnate).  Existing infestations of weeds could be spread through earthmoving activities 
and poor vehicle hygiene.  Earthmoving equipment and vehicles new to the site could also 
introduce weeds from other areas if these have not been adequately cleaned before entry to 
site.  

In addition to direct clearing there may be impacts on flora and vegetation from dust, saline 
water used for dust suppression, poor erosion control and increased risk of fires.  

Proposed Management 

Cameco commissioned Bennett Environmental Consulting to undertake a detailed flora and 
vegetation survey of the Project Area in April/May 2010 and to investigate the regional 
significance of the flora species and communities within the Project Area.  A draft report on 
the vegetation and flora of the Project Area and surrounds, has been provided to Cameco. 

Cameco will minimise the area of disturbance required for the Project and will take into 
account the location of significant or restricted flora and vegetation communities in the final 
Project layout.  Vegetation clearing procedures will be developed as part of the Flora and 
Vegetation Management Plan to be developed for the Project, to minimise the impacts of 
clearing and manage handling of topsoil and cleared vegetation for use in rehabilitation.  
Clearing and earthwork procedures will also include vehicle and machinery inspection and 
hygiene measures to reduce the risk of spreading weeds.  

Areas no longer required for active mining will be progressively rehabilitated with native 
species from the area.  Cameco will undertake rehabilitation trials throughout the life of the 
mine to determine appropriate methods for rehabilitation (see Section 5).  Cameco will be 
required to provide more detail on proposed rehabilitation methods in the formal 
environmental assessment documentation and the Conceptual Mine Closure Plan required 
as part of the Mining Proposal approval under the WA Mining Act 1978. 

Measures to minimise dust generation are discussed in Section 4.9.  Should saline water 
sprays be used for dust suppression care will be taken to minimise overspray and collect 
saline water runoff from treated areas.  Measures to minimise the risk of erosion are 
discussed in Section 4.5. 

Cameco will prepare a Fire Prevention and Management Plan to reduce the risk of 
accidental fires as a result of human activities in the Project Area.  

4.2 Terrestrial Fauna 
Potential Impacts 

The Kintyre area supports a very rich fauna and a number of mammal species with 
conservation significance have been recorded in the Project Area or surrounds.  A number 
of feral animals have also been recorded in the region, including the mouse, cat, dingo and 
camel. The key impact on terrestrial fauna from the Project will be loss of habitat or 
fragmentation from vegetation clearing activities.   
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Other potential impacts may result from: 

• noise and vibration impacts (particularly on breeding populations); 

• light impacts (on flying species); 

• attraction of fauna to process water or effluent ponds, or the TSF; 

• hydrological changes and changes to surface water quality; 

• potential exposure of fauna to radioactive materials through inhalation of dust or direct 
contact with mineralised or contaminated material; 

• increased human interactions and dependence for food; 

• attraction of feral fauna which may compete with, or prey on native fauna or damage 
their habitat; 

• increased access for hunting by local indigenous communities; 

• increased risk of fire; and 

• collisions with vehicles. 

Proposed Management 

Cameco commissioned Bamford Consulting Ecologists to undertake a detailed fauna survey 
of the Project Area in August 2010.  Finalisation of species identification, analysis of results 
and report preparation is currently underway.  This survey combined with the historic 
surveys by Hart, Simpson & Associates and Bamford Consulting Ecologists will provide 
detailed information on the fauna assemblages and identify significant species known to 
occur or likely to occur within the Project Area. 

As described above, Cameco will minimise the area of disturbance required for the Project 
and will take into account the location of significant fauna species or habitats in the final 
Project layout.   

Cameco will prepare a Fauna Management Plan which may include specific plans for the 
management of species of conservation significance that occur within the Project Area.  

General fauna management measures may include: 

• making process and mining areas inaccessible to fauna where practical (e.g. fencing  
or covering ponds, fencing the landfill site and process plant); 

• educating employees and contractors on the importance of avoiding contact with fauna 
(including feral fauna) and significant fauna habitats; 

• enforcing vehicle speed limits on roads and tracks within the Project Area; 

• feral animal control in consultation with the Departments of Environment and 
Conservation (DEC) and  Agriculture and Food (DAF); 

• keeping lighting to the minimum required for safe operating and shielding of lights; 
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• minimising noise and vibration impacts; and 

• consultation with local indigenous communities. 

Cameco will prepare a Fire Prevention and Management Plan to reduce the risk of 
accidental fires as a result of human activities in the Project Area.  

Management of surface water and potential effects on water sources for fauna is discussed 
in Section 4.5.  Management of radiation for protection of human health and the environment 
is discussed in Section 4.10.  

4.3 Aquatic Fauna 
Potential Impacts 

There are no permanent water sources within or adjacent to the Project Area however, 
temporary pools may form along Yandigooge Creek, Coolbro Creek and their tributaries.  A 
1988 study undertaken following cyclonic activity recorded a wide variety of aquatic 
invertebrates dominated by insects and small crustaceans in these pools when they occur.  
Two species of molluscs were also recorded (Davis & Whittle, 1988).   

Cameco will not be directly disturbing any creeks or tributaries as part of the development of 
the Project, other than upgrading and maintaining existing crossings.  Potential impacts of 
the Project on aquatic fauna therefore relate to potential changes to surface hydrology and 
surface water quality. 

Construction and operation of the Project will require drainage works to divert surface water 
flows around the Project, and prevent surface water runoff from active mine and process 
areas being released to the environment.  As such, this will result in localised changes to the 
natural drainage patterns of the area and may reduce or increase the habitat available for 
aquatic fauna.  There is also potential for the Project to alter surface water quality in aquatic 
fauna habitats if not appropriately managed. 

Proposed Management 

Sampling of aquatic fauna is dependent on the presence of water in the creeks following 
substantial rainfall.  Cameco will review the methodology and results from the 1988 aquatic 
fauna survey as a component of the environmental impacts assessment for the current 
Project.  If the gap analysis identifies further work is required, then a program of study will be 
implemented. 

Potentially contaminated surface water runoff from mining and process areas will be 
captured and used in the processing plant, or otherwise retained within the Project Area.  
Drainage structures, ponds and the TSF will be designed to take into account extreme 
rainfall events such that the risk of unplanned release of potentially contaminated surface 
water to the environment is as low as reasonably achievable. 
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Surface water runoff outside of the mine and process areas will be managed to minimise 
erosion and the risk of changes to surface water quality in aquatic fauna habitats.  Surface 
water management is discussed in more detail in Section 4.5. 

4.4 Subterranean Fauna 
Potential Impacts 

It is expected that subterranean fauna are present within the Project Area.  Stygofauna live 
in groundwater in caves, aquifers, and springs whilst troglofauna live in air-filled cavities or 
caves below ground.   

The key impacts on subterranean fauna will be direct disturbance through stripping and 
excavation required for mining areas, and habitat loss from dewatering.  Mine pit dewatering 
will be required for safe operation of the mine, and borefields will be developed for process 
water supply and potable water supply.  

Proposed Management 

As part of the environmental impact assessment for the Kintyre Project, a subterranean 
fauna study is underway including both stygofauna and troglofauna sampling.  Part of this 
study will include looking at the regional significance of the subterranean fauna recorded 
within the Project Area.  Should a species be found that appears to be restricted to the 
Project Area, Cameco will undertake further investigations outside of the Project Area.  
Should further investigations indicate that a species appears genuinely restricted to the 
Project Area, options for conservation of the species, and Project development will be 
discussed with the regulators. 

Further detail on the proposed management of pit dewatering and borefield management is 
provided in Section 4.6. 

4.5 Hydrology 
Potential Impacts 

The Project is located near the confluence of two tributaries of the Yandagooge Creek 
(Figure 7).  Components of the Project may be located within several hundred metres of the 
nearest tributary.  As such, the management of surface water within the Project Area will be 
critical to retaining the environmental and heritage values of the local creek system. 

The Project will be designed as a ‘no release’ site, which means no surface water that is 
potentially contaminated will be released to the environment.  However, drainage works to 
divert surface water flows around the Project, and prevent surface water runoff from active 
mine and process areas being released to the environment will alter the natural drainage 
patterns of the area. 
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There is a small risk of unplanned release of surface water runoff from mine or process 
water areas following extreme rainfall events, if structures are not designed to adequately 
retain this volume of water.  

There is also the potential for ‘clean’ surface water runoff such as may originate from access 
roads the accommodation village and administration areas, to carry increased sediment 
loads if erosion control is not adequately managed. 

Proposed Management 

Cameco will undertake hydrological assessments as part of the detailed design of the 
Project to understand the potential volumes and direction of surface water flows and flood 
patterns.  The Project will be designed to minimise the impacts resulting from changes to 
natural surface drainage patterns. 

Cameco is also planning to implement a comprehensive surface water monitoring program 
to collect baseline data on surface water flows and water quality.  However, implementation 
of this program has been delayed whilst arrangements for access to creeks within and 
around the Project Area are being negotiated with local indigenous stakeholders.  

Cameco will design the Project to ensure surface water runoff that comes into contact with 
potentially contaminated mining or process (including stockpile) areas is captured and used 
in the processing plant, or otherwise retained on site.  No mine dewatering, tailings or 
process waters will be released to the environment with the possible exception of emergency 
conditions associated with extreme rainfall events.   

Drainage structures, ponds and the TSF will be designed to take into account extreme 
rainfall events to reduce the risk of unplanned release of potentially contaminated water to 
the environment to be as low as reasonably achievable. 

Sedimentation from ‘clean’ surface water runoff areas will be minimised through minimising 
clearing and soil disturbance, and implementation of erosion and sedimentation controls as 
required, such as: 

• contouring; 

• soil stabilisation (e.g. erosion control mats, rock armouring); 

• sediment basins / sumps; 

• sediment fences; and 

• revegetation. 

Cameco will develop and implement a Surface Water Management Plan during construction 
and operation of the Project.  This will follow on from the baseline Surface Water Monitoring 
Program, which will have monitoring locations in both operational and control areas.   This 
Surface Water Monitoring Program will include collection of a suite of physical and chemical 
data and radiological information (see Section 4.10).  
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4.6 Hydrogeology 
Potential Impacts 

The low permeability of the Proterozoic rocks in the Project Area indicates that water flow 
into the pits will be governed by shear zones and fractures within the rock.  The water inflow 
is estimated to be between 435 and 990 m3/day.  Dewatering to lower the groundwater will 
be required to enable safe and effective mining operations. It is proposed to commence 
dewatering operations approximately six months prior to mining. 

It is expected that the water abstracted will have elevated levels of radionuclides as a result 
of being in contact with the uranium orebody.  This water will be used in the process plant.  
There will also be a process water borefield to supplement the mine dewatering supply as 
required and a potable water borefield. 

Pit dewatering will lower the water table to enable mining to be undertaken in dry conditions. 
This will also lower the water table in the immediate surrounding area.  As part of the impact 
assessment, Cameco will investigate whether there are any ecosystems that are reliant on 
this water, such as deep-rooted trees, surface water pools and aquatic fauna including 
subterranean fauna.  

Borefields for process and potable water will also be established for the Project.  Depending 
upon which aquifers are targeted, and the hydrogeological links between aquifers, borefield 
abstraction could also affect ecosystems that are reliant on the near-surface aquifer.  
Cameco will include the process water and potable water borefields in the hydrogeological 
impact assessment.   

Water supply for the Punmu and Parnngurr communities will not be affected by proposed pit 
dewatering and borefield operations.  Cameco will undertake the necessary studies and 
provide the information in the formal environmental assessment document to verify this. 

There will also be the potential for the contamination of groundwater through seepage from 
processing, chemical storage or TSF areas; or as a result of uncontrolled release from the 
TSF or evaporation ponds.   

Proposed Management 

Cameco will undertake hydrogeological assessments as part of the detailed design of the 
Project to estimate the volume of water required to be abstracted from the mine pits and 
borefields; and the potential impact of this on the aquifers and other groundwater users, 
groundwater dependent ecosystems and aquatic and subterranean fauna.  The Project will 
be designed to utilise pit dewatering and potentially contaminated surface water from within 
the Project Area as a preference for processing, to minimise the water abstracted from the 
process water supply borefield.  A site water balance will be developed for the Project. 

Cameco will develop and implement a Groundwater Management Plan during construction 
and operation of the Project.  This will include a Groundwater Monitoring Program for both 
water quality and quantity. 
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Cameco will also undertake work to understand solute and radionuclide levels and 
movement in groundwater within the Project Area.  The ground water in the immediate 
vicinity of the ore bodies is expected to have elevated salinity and radionuclide levels and 
will be managed to ensure that there is no release of this water to the environment and to 
minimise any potential exposure pathways. 

If an above ground TSF is developed it and water storage ponds will be designed to ensure 
the potential for leaks or uncontrolled releases are minimised.  All processing and chemical 
storage area will be designed to appropriate Australian Standards or equivalent international 
standards of containment.  Spill and leak management procedures will be documented. 

4.7 Water Supply 
Potential Impacts 

The total volume of water required by the Project is expected to be in the order of 5ML per 
day for processing, provided from mine dewatering, surface water runoff captured within 
mine areas and a process water borefield. 

Potable water requirements are expected to be approximately 0.2ML per day and are likely 
to be provided from an existing borefield north of the mining area.  Treatment through a 
Reverse Osmosis (RO) Plant may be required, if the natural water quality does not meet 
Australian Drinking Water Standards.  While a secure process water supply has not yet been 
demonstrated for the Project, current hydrogeological investigations indicate that a suitable 
water supply is likely to be available nearby.  

Potential impacts from operation of the borefields are detailed in Section 4.6.  

Proposed Management 

The water requirements for the Project and water obtained from the borefields and activities 
such as dewatering will be documented in a site water balance.  This will identify 
opportunities for water reuse and recycling and optimise the use of the borefields.  The 
processing plant will be designed to be water efficient and make use of dewatering and 
surface water captured within the Project Area, as a priority. 

Hydrogeological assessments will be undertaken, including modelling to estimate the 
groundwater drawdown as a result of operation of the borefields.  

During construction and operation of the Project, groundwater levels will be monitored and 
managed in accordance with the Groundwater Management Plan. 
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4.8 Conservation Areas 
Potential Impacts 

The Karlamilyi National Park (formerly Rudall River National Park) is located to the south of 
the Project Area and was established in 1977.  The Kintyre Uranium Project is located in an 
area that was excised from the National Park in 1994.  

The Project is located approximately 5kms from the Karlamilyi National Park  boundary.  The 
main transport route to and from the Project Area will be from the north and will not pass 
through the National Park.  Further, the Project Area is not within the Rudall River 
catchment.  Therefore the risk of direct or indirect impacts on the National Park as a result of 
the Project is considered to be very low.   

The risk of potentially contaminated dust reaching the National Park is also considered very 
low due to the dust controls that will be implemented for the protection of human health, 
which will also provide protection for the environmental values of the Project Area and 
surrounds (Section 4.9).  

A number of the weed species observed on the Project Area already occur within the 
National Park.  Therefore there is a low risk of spread of weeds from the Project Area into 
the National Park.  

The only access through the National Park is via unmaintained four wheel drive tracks, and 
as such recreational travel through the park is not recommended due to its remote location 
and sometimes hazardous track conditions.  The region is currently undeveloped and offers 
no facilities for tourists.  The development of the Project will result in upgrading of the access 
road to the Project Area from Telfer and this road would become the main service and 
supply road for all heavy transport.  The track through the National Park may also be 
upgraded for light vehicle traffic as part of the Project and in consultation with DEC and the 
Martu People. The Kintyre Project is not expected to be visible from any publicly accessible 
tracks within the National Park. 

Whilst the Kintyre Project is located within an area listed on the National Estate, the values 
for which the Rudall River National Park was originally listed, including the protection of an 
entire river/creek system, will remain protected within the Karlamilyi National Park.  

Proposed Management 

Dust minimisation measures will be implemented as outlined in Section 4.9 for the protection 
of human health and the environment.  Weed management will be implemented on site as a 
component of the Flora and Vegetation Management Plan (Section 4.1).   

The design of the mine and rehabilitation techniques will aim to preserve the aesthetic 
values of the region.  For example, permanent waste rock dumps will be constructed and 
contoured to blend in with the natural landscape as far as is practical (Section 5). Therefore 
the Kintyre Uranium Project should not detract from the visual amenity of the Karlamilyi 
National Park and would pose a very low risk of contamination to the Park. 
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Cameco will prepare a Fire Prevention and Management Plan to reduce the risk of 
accidental fires which may spread to the National Park should they occur as a result of 
human activities in the Project Area. 

4.9 Dust 
The Kintyre Project is located within an arid environment between the Great Sandy Desert 
and the Little Sandy Desert.  Historic baseline dust deposition monitoring undertaken at 
Kintyre in 1996 indicated that natural dust deposition rates can be high, periodically 
exceeding the New South Wales EPA guideline for dust deposition of 4 g/m2/month. 

Potential Impacts 

The main activities that may contribute to dust generation during the construction phase of 
the Project include: 

• site preparation, including clearing; 

• earthmoving activities; 

• unloading trucks; 

• vehicular movement on unsealed tracks; and 

• wind erosion of cleared/graded areas and soil stockpiles. 

During operations, dust could potentially be generated from the following sources: 

• excavation and movement of overburden and ore; 

• drilling and blasting activities; 

• movement of vehicles along unpaved roads; 

• materials handling operations; 

• wind-blown dust from the stockpiles and cleared areas; 

• wind-blown dust from the TSF; 

• transfer points for overburden or ore; and 

• poor housekeeping and inadequate ventilation in the Plant buildings. 

The nearest dust sensitive premises are the Aboriginal communities of Punmu 113 km 
northeast and Parnngurr 80 km southeast.  Dust emissions arising from construction and 
operational activities may have no potential to adversely impact human health, visual 
amenity, and the surrounding vegetation and fauna in these Communities. 

Dust in areas of mineralisation is anticipated to be a potential significant exposure pathway 
for radiation in the immediate vicinity of the Project.  Radiation impacts and their 
management are discussed in Section 4.10. 
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Proposed Management 

Cameco has installed meteorological and ambient particulate monitoring equipment  for the 
Project as part of the air monitoring program.  Monitoring will continue through construction 
and operations and will provide data on background dust concentrations and the potential 
impacts associated with the Project.  Site specific meteorological data collected will also 
contribute to future modelling and be used as an input to the Project’s dust management 
strategies. 

During the construction phase, application of water would be employed to suppress dust.  It 
is anticipated that water abstracted by the mine dewatering program would be the primary 
water source for this purpose, unless the level of radionuclides present in the water makes it 
unsuitable for this use.   

Clearing activities will be kept to the minimum practicable to limit the extent of exposed 
surfaces, and areas that have been disturbed and are no longer required will be 
rehabilitated.  To minimise the generation of dust in the pit and during excavation and 
dumping of overburden and ore, water trucks and sprays will be used.  Water trucks will also 
service haul roads and the access road.  Other dust suppression measures may be 
considered if water-based dust suppression is inadequate or not appropriate. 

Ore stockpiles and the BOGUM dump will be managed to reduce the risk of dust generation 
using water sprays or other measures if required. 

A Dust Management Plan will be developed and implemented by Cameco. 

4.10 Radiation 
Potential Impacts 

The primary uranium mineralisation does not outcrop at Kintyre occurring 30 m below the 
surface at its shallowest point.  However, there is evidence of some secondary uranium 
mineralisation near the surface on Kintyre Hill.  A Radiation Monitoring Program has been 
implemented as part of the Kintyre Exploration Radiation Management Plan to determine 
background levels. 

Exposure of the Workforce 

Mining and processing of uranium ore has the potential to increase the exposure of minesite 
personnel to radiation.  Potential sources of radiation within the Project Area are: 

• mineralisation in the open pit; 

• ore that is sampled, excavated, trucked, stockpiled and processed within the Project 
Area; 

• the resulting uranium oxide concentrate (UOC); 

• BOGUM dump; 
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• tailings from the processing plant; 

• dust generated from the above sources; 

• radon gas accumulating in enclosed areas;  

• pit dewatering that has been in contact with the ore body; and 

• contaminated machinery, equipment, or waste. 

Potential pathways for minesite personnel to be exposed to radiation within the Project Area 
are: 

• direct irradiation by gamma radiation; 

• inhalation of airborne dust containing long-lived alpha-emitting radionuclides of the 
uranium and thorium series; 

• ingestion of radioactive contamination transferred from hands to mouth when eating or 
smoking; and 

• inhalation of radon progeny. 

Exposure to Local Communities 

The nearest resident populations for the Kintyre Project are Nifty Project (60 km northwest), 
the Aboriginal community of Parnngurr (80 km southeast), Telfer Project (90 km north) and 
the Aboriginal community of Punmu 113 km northeast (Figure 2).  The Kintyre Project does 
not occur within the same water catchment as these settlements.  Therefore the primary 
radionuclide transport mechanism to these locations would be via airborne dust.  However, 
the separation distances are such that the dose to any member of public at these locations 
from the Kintyre Project is expected to be far below 1 milliSievert per annum.    

Exposure to Communities along the Transport Route 

The UOC product will be transported via road to Kalgoorlie and then by road or rail to Port 
Adelaide or Darwin. (Section 4.12).  The UOC will be sealed in 205 L drums and labelled 
with an identification number prior to placement on a pallet. The pallets of drums will be 
wrapped and braced in sealed shipping containers for transport by road from the Project 
Area.  The risk of radiation exposure to communities and the environment along the 
transport route is considered very low even in the case of a transport accident.  UOC has 
been transported in Australia for more than 20 years without incident (BHPB, 2009). Cameco 
has safely transported uranium across Canada and North America for 22 years. 

Exposure to the Environment 

Radionuclide contamination of surface and groundwater could occur through contact with 
uranium in the mineralised waste rock or the open pits.  It may also occur through 
contaminated surface water runoff from stockpile areas, or seepage from the TSF and 
evaporation ponds reaching the groundwater.  This contamination could then impact on 
ecological processes in and around the Project Area. 
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An assessment of the potential exposure of non-human species to radiation will be 
conducted as part of the environmental impact assessment process. 

Proposed Management 

A risk assessment will be prepared for the Project which outlines the potential radiation 
issues and control measures to minimise risk to workers, the public and the environment (in 
the form of non-human species).  The risk assessment will be reviewed annually or as a 
result of incidents, hazards, changes in work practices and the results of monitoring activities 
undertaken at the site.   

A Radiation Management Plan has been developed for the exploration activities for the 
Kintyre Project and was approved by DMP and the Radiological Council in July 2009.  This 
includes a Radiation Monitoring Program to measure background levels of radiation and 
exposure of the exploration workforce.  Cameco will produce a Radiation Management Plan 
and a Radioactive Waste Management Plan for construction, operations and closure to 
manage all potential radiation exposure and contamination pathways. 

Cameco has also developed and implemented a Meteorological and Dust Monitoring 
Program.  This objective of this program is to collect data that can be used as part of 
Cameco’s radiation monitoring and management plans. The DMP’s guidelines for monitoring 
atmospheric dust have been incorporated into the design of the dust monitoring program to 
ensure the compatibility of dust monitoring data with the requirements of the radiation 
monitoring program.  The Meteorological and Dust Monitoring Program will also be regularly 
reviewed during the construction and operation of the Project. 

The management of workforce radiation exposure is likely to include such measures as: 

• minimising dust generated on site (see Section 4.9); 

• minimising the time employees spend in proximity to radioactive materials; 

• providing physical barriers against exposure (e.g. sealed cabins for earthmoving 
equipment; personal protective equipment [PPE] such as respiratory protection); 

• implementing good housekeeping, decontamination and waste management practices;  

• strict personal hygiene; and 

• exposure monitoring. 

Occupational radiation exposure will be monitored as part of the Radiation Monitoring 
Program combined with appropriate training of mine site personnel and implementation of 
recognised protocols. 

It is proposed to backfill the mined-out open pits at the end of mine life.  Priorities for 
backfilling will be to place mineralised or unstable waste materials at a designated level of 
the pit void to reduce the risk of leachate generation or unstable final landforms.   
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The design and location of the ore stockpiles and BOGUM stockpiles will take into 
consideration the need for well controlled catchment management and clean water diversion 
to prevent contamination of surface and groundwaters. 

In the event that an above ground TSF is constructed, seepage will be collected from the 
TSF and together with water from the decant ponds will be reused in the processing circuit.  
As discussed in Section 2.1.4, an above-ground TSF will be lined with an above liner 
seepage collection system and a below liner leak detection and collection system which will 
substantially reduce the risk of any seepage being released to the environment.   

Testing for radionuclides will be included in the water monitoring program as part of the 
Surface Water Management Plan and Groundwater Management Plan.  

Cameco will restrict access to the processing and mining areas where practical (e.g. by 
fencing or covering ponds and fencing the landfill site and process plant) to reduce the risk 
of radiation exposure of fauna. 

The UOC will be transported in accordance with Australian and international requirements.  
These include the Code of Practice for the Safe Transport of Radioactive Material 
(ARPANSA, 2008); Radiation Safety (Transport of Radioactive Substances) regulations 
2002, Australian Dangerous Goods Code 7th Edition, and existing approved Australian 
Safeguards Non-Proliferation Office (ASNO), Western Australian and  South Australian 
Government regulations and the International Atomic Energy Agency’s (IAEA) Regulations 
for the Safe Transport of Radioactive Material 2009.  A Transport Accident Response Plan 
will be developed as part of the Emergency Response Plan for the Project. 

4.11 Waste Management 
Potential Impacts 

Incorrect storage and disposal of waste and hazardous materials have the potential to result 
in contamination of groundwater, surface water, soil, impacts to flora and fauna, poor visual 
amenity, offensive odours and health and safety issues.   

The main general wastes that will be produced through operation of the Project will include: 

• benign waste rock; 

• domestic; and  

• inert waste. 

The main hazardous non-radioactive wastes that will be generated through operation of the 
Project will include: 

• minor amounts of mined asbestiform minerals; 

• waste hydrocarbons; 

• waste chemicals (from processing and maintenance areas); 
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• contaminated surface water runoff; and 

• sewerage. 

The radioactive wastes that will be produced during operation of the Project will include: 

• BOGUM; 

• process wastes; 

• contaminated seepage; 

• contaminated surface water run-off;  

• contaminated industrial waste; 

• decontamination wastes (e.g. waste water from machinery wash-down bays); and 

• mine dewatering. 

Radioactive wastes will require specialised management which is discussed in Section 4.10. 

Proposed Management 

Waste will be segregated depending on the type of waste and ultimate fate of the waste.  
Hazardous wastes will be kept separate from inert industrial and domestic wastes.  Those 
hazardous wastes that can be recycled or reused will be stored on site before collection by a 
licensed waste contractor. 

Waste designated for reuse, recycling, recovery or treatment will be stored in a temporary 
storage area prior to removal off site by a licensed waste contractor on a periodic basis.  The 
temporary salvage yard will be designed with appropriate surface drainage controls to avoid 
contamination of surface water and groundwater.  Contaminated recyclable materials will be 
decontaminated and scanned to ensure all materials leaving site meet free-release criteria.  

General waste for which disposal is the only option, will be disposed of to an on-site landfill 
licensed under the Environmental Protection Regulations.  No radioactive waste or 
radioactive contaminated materials will be disposed of to this landfill. 

A sewerage treatment system will be installed to service the accommodation village and site 
amenities.  This will be designed in accordance with the relevant Shire of East Pilbara and 
Department of Health requirements. 

The management of radioactive wastes will be in accordance with the Radioactive Waste 
Management Plan (Section 4.10). 
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4.12 Transport Management 
Potential Impacts 

There are stringent requirements for the transport of hazardous and dangerous goods 
(Dangerous Goods Safety [Road and Rail Transport of Non-explosives] Regulations 2007) 
and radioactive materials (Radiation Safety [Transport of Radioactive Substances] 
Regulations 2002).  Cameco will comply or exceed the requirements of these regulations, to 
minimise the risks associated with transporting hazardous, dangerous and radioactive 
materials. Cameco has been transporting UOC across Canada and North America for over 
22 years.  In that time Cameco estimates that some 90,000 tonnes have been transported 
over 38 million kilometres. The Company has developed and implemented industry best 
practice policies, procedures and experience in the handling, transport and storage of UOC. 
This experience will be applied to Cameco’s Australian operations to ensure the highest 
possible standards are met. 

Uranium concentrate has also been transported safely in Australia for more than 20 years.  
Since production began in Australia at the Olympic Dam mine in South Australia in 1988, 
about 3,000 shipping containers have been transported between the site and international 
customers without incident.   

Cameco will consider the environmental impacts and risks associated with additional truck 
movements on existing road users and communities located along the transport route 
although on average only one road train per week will be required to transport the UOC 
product from the Project.   

Proposed Management 

Cameco has extensive experience in the transport of uranium product in Canada and will 
apply its knowledge and established procedures to its Australian operations.  

A Transportation Risk Assessment will be completed to identify the risks associated with the 
transport of raw materials including hazardous goods and the UOC, and to define 
appropriate measures to manage and mitigate those risks.  A significant component of 
transport management will be consultation with all stakeholders along the chosen route.  

Cameco will prepare and implement a Transport Management Plan, which will document 
product handling and transport procedures and Emergency Response Plans, including a 
Transport Accident Response Plan.  The management plan will also detail requirements for 
transport contractors and vehicle maintenance and safety. 

4.13 Greenhouse Gas Emissions 
Potential Impacts 

The construction and operation of the Project will result in the emissions of greenhouse 
gases (principally carbon dioxide) from activities such as the clearing of vegetation, use of 
diesel or gas fuel for mining, transport and power generation, and processing. 
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Greenhouse gas emissions from the process and from diesel or gas fuel consumption and 
power generation will be assessed during the EIA process for the formal environmental 
approval document.  Similarly the areas proposed to be cleared and rehabilitated will be 
included in the greenhouse gas emission estimations.     

Proposed Management 

A greenhouse gas inventory will be developed and maintained for the Project.  The inventory 
will assist in identifying opportunities for increased energy efficiency and reduced energy 
consumption.   

A Greenhouse Gas Management Plan will be developed and implemented by Cameco.  
Using the information gained from the inventory, targets for greenhouse gas reduction will be 
identified within the plan.  The plan will also detail requirements for greenhouse gas 
monitoring and reporting. 

Vegetation clearing will be kept to the minimum required for safe working conditions and 
disturbed areas progressively rehabilitated throughout the life of the Project.  Carbon 
released as a result of decomposition of cleared vegetation and disturbance of soil is 
expected to be offset to some extent by rehabilitation. 

4.14 Indigenous Heritage and Land Use 
Potential Impacts 

The Kintyre Project is located within the traditional lands of the Aboriginal people referred to 
as the Martu. The Martu, who traditionally lived by hunting and gathering, were one of the 
last groups of Aboriginal people in Australia to encounter European settlers in the mid-
twentieth century.   

In September 2002, the Federal Court of Australia granted the Martu people native title 
rights to their traditional land. Cameco Australia acknowledges the Martu people as the 
native title holders of their traditional land in the Pilbara region of Western Australia.  
Cameco is currently in negotiations with the Martu people. 

A number of Aboriginal heritage surveys have been undertaken in the Kintyre area including: 

• Regional survey by the WA Museum Department of Aboriginal Sites (WA Museum, 
1980); 

• Archaeological survey undertaken by Professor Peter Veth in 1999 (Veth, 1999);  

• Ethnographic survey undertaken by Nicolas Green in November 2006 (Anthropos  
2006); and 

• Aboriginal Heritage surveys undertaken by Nicolas Green and employees of Anthropos 
Australia in December 2008 and January 2009 (Anthropos 2008 and 2009) for S18 
application. 
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The surveys identified several sites of significance to the Martu.  This includes site DIA 
11786 (Yandgudji) which is registered with the Department of Indigenous Affairs and covers 
most of the Kintyre Project area.  It is listed as a ‘Closed’ site and thus is captured within a 
‘buffer’ to conceal the site’s exact location in accordance with the wishes of the Traditional 
Owners.   

Proposed Management 

Cameco respects Indigenous culture, heritage, values, and beliefs. Cameco is committed to 
building mutually beneficial relationships and opportunities that support the values of 
Cameco Australia and the interests of the Martu people, through effective engagement, 
consultation and communication. 

Further ethnographic and archaeological surveys will be undertaken in the Project Area to 
more completely map the heritage sites present within the Project Area.  Disturbance to any 
known Aboriginal heritage sites will be avoided unless prior approval to disturb the site has 
been obtained under the Aboriginal Heritage Act 1972.  Cameco, in consultation with the 
Western Desert Lands Aboriginal Corporation (WDLAC), in conjunction with the Martu 
people, will determine the most appropriate management to ensure the protection of sites.  
This will include the use of Aboriginal monitors during all ground disturbance activities.  
Other measures may include the demarcation or fencing of heritage sites. 

All persons employed or engaged in the Project will be made aware of their obligations 
under the Aboriginal Heritage Act 1972, through the induction process and cultural 
awareness programs.  Should any artefacts or remains be uncovered during construction, 
the Department of Indigenous Affairs will be notified in accordance with the Aboriginal 
Heritage Act, 1972 and all works in affected areas will cease until advice from the 
Department of Indigenous Affairs has been obtained. 

4.15 Other Social Impacts 
The Kintyre Uranium Project will operate as a fly-in-fly-out operation with the workforce 
accommodated in an on-site camp and flown in from regional centres and Perth.  Cameco 
will also drive-in-drive-out support to Martu people living in nearby communities and towns.  
The Project is expected to have a positive impact on the regional and State economy 
through creation of direct and indirect employment opportunities and income to Government 
through taxes and royalties. 

The indigenous communities of Parnngurr and Punmu have been settled to promote a 
traditional way of life amongst the local indigenous people.  As such, these communities 
have chosen to restrict non-indigenous influences that they consider detrimental to their way 
of life.  However, consultation by Cameco with community representatives has indicated they 
are keen to see employment and other opportunities made available to local indigenous 
people should the Kintyre Project proceed. Cameco currently employs up to twenty Martu 
people on the exploration program and is also involved in an employment training program in 
conjunction with another mining company in the region. 
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Cameco will respect the wishes of the local indigenous communities to retain their traditional 
way of life whilst still being able to benefit from employment and business opportunities.  
Thus, interaction of Cameco’s workforce with the local communities will be restricted in 
accordance with Cameco’s Cultural Heritage Management Plan which will be developed for 
the Project.  

Potential adverse impacts as a result of the Project could arise from increased pressure on 
transport services (e.g. regional flights to and from site), medical services (e.g. Royal Flying 
Doctor Service) and improved access to a remote area that is sensitive to outside 
influences.  

Cameco has engaged social impact consultants to assist in assessing and managing the 
direct and indirect social impacts potentially arising from the implementation of the Project. 
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5 Decommissioning and Rehabilitation 
Cameco will be required to consider the decommissioning, closure and rehabilitation of the 
Kintyre Uranium Project as part of the formal environmental assessment.  A Conceptual 
Mine Closure and Rehabilitation Plan is also required as part of the Mining Proposal 
approval under the WA Mining Act 1978.  This will be developed into a Detailed Mine 
Closure and Rehabilitation Plan during construction and operation of the Project, with the 
final Mine Closure and Rehabilitation Plan made available to the regulators for approval at 
an agreed time prior to planned closure. This plan will detail completion objectives and 
criteria for all aspects of mine closure, including radiation pathways. 

Decommissioning of the Project will be based on the following concepts: 

• All waste rock will remain as a permanent above surface waste rock dump.  The 
permanent waste rock dump will be designed to blend in with the landscape as far as 
practicable, and will be constructed early in the mine life to allow early rehabilitation. 

• The design for the final TSF (or in-pit tailings disposal site) will ensure long-term 
stability of the structure and ensure no exposure or release of material with elevated 
radiation levels; 

• Groundwater production and monitoring bores will be closed and rehabilitated after 
they are no longer required and the Project closure completion criteria have been 
achieved. Relevant stakeholders will be consulted prior to the closure of the bores to 
ensure that they are not required for any other purpose.   

• All plant and associated infrastructure (such as mine camp and airport) will be 
demolished and removed at the conclusion of operations, subject to negotiations by key 
stakeholders. 

Some permanent changes to the landscape will remain due to the mined pits and waste rock 
dumps. Rehabilitation will be undertaken on areas of disturbance to minimise the impact of 
the changes in landscape.  Rehabilitation of the Project will be based on the following 
concepts: 

• the area of disturbance will be minimised by appropriate planning and design of the 
mine and associated infrastructure; 

• rehabilitation will be progressive throughout operations; 

• final landforms and surfaces will be made physically stable by controlling drainage, 
slopes and the nature of the final surface cover; 

• the appearance, shapes and heights of the final landforms will be made compatible 
with the surrounding landscape; 

• revegetation will be carried out using local species suited to the final landforms, to 
produce a stable, self-sustaining ecosystem and landform; and 

• rehabilitation will be monitored and a comparison made with defined completion criteria 
so that remedial action can be implemented if necessary. 
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6 Principles of Environmental Protection 
Cameco will address the Principles of Environmental Protection outlined in the 
Environmental Protection Act 1986 in the following ways. 

Table 6:  Principles of Environmental Protection 
Principal Applicability to Project 

1. The precautionary principle 

Where there are threats of serious or 
irreversible damage, lack of full scientific 
certainty should not be used as a reason for 
postponing measures to prevent 
environmental degradation. 

In the application of this precautionary 
principle, decisions should be guided by – 

(a) careful evaluation to avoid, where 
practicable, serious or irreversible damage to 
the environment; and 

(b) an assessment of the risk – weighted 
consequences of various options. 

The environmental impact assessment for the 
Kintyre Project is currently underway to gain a better 
understanding of the potential impacts of the 
Project.  This study will enable Cameco’s Project 
team to design the Project and develop appropriate 
measures to mitigate and manage these potential 
impacts.   

Part of the environmental impact assessment will 
include a risk analysis to investigate the likelihood 
and consequence of certain events occurring, and 
identify high risks areas that may require further 
mitigation and management. 

Where there is uncertainty Cameco will use 
conservative assumptions in assessing the potential 
impact of the Project and developing suitable 
management measures. 

2. The principle of intergenerational equity 

The present generation should ensure that the 
health, diversity and productivity of the 
environment is maintained and enhanced for 
the benefit of future generations. 

Cameco will ensure that the development of the 
Kintyre Project does not affect the ability of future 
generations to benefit from a healthy, diverse and 
productive environment.  One of the key issues will 
be the management of radioactive materials during 
all stages of the Project.   

3. The principle of the conservation of 
biological diversity and ecological integrity 

Conservation of biological diversity and 
ecological integrity should be a fundamental 
consideration. 

Cameco will ensure the disturbance of flora and 
fauna is kept to the minimum required for safe 
operation of the Project. Cleared areas no longer 
required, will be rehabilitated with native species 
throughout the life of the mine, and monitored for a 
period of time following closure to ensure the 
establishment of a self-supporting ecosystem.   

All aspects of the Project from clearing, dewatering, 
mining, processing and rehabilitation will take into 
consideration the biological diversity of the Project 
Area to be developed to ensure the ecological 
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Table 6:  Principles of Environmental Protection 
Principal Applicability to Project 

integrity of the broader area is protected. 

4. Principles relating to improved valuation, 
pricing and incentive mechanisms 

(1) Environmental factors should be included 
in the valuation of assets and services. 

(2) The polluter pays principles – those who 
generate pollution and waste should bear the 
cost of containment, avoidance and 
abatement. 

(3) The users of goods and services should 
pay prices based on the full life cycle costs of 
providing goods and services, including the 
use of natural resources and assets and the 
ultimate disposal of any waste. 

(4) Environmental goals, having been 
established, should be pursued in the most 
cost effective way, by establishing incentive 
structure, including market mechanisms, 
which enable those best placed to maximise 
benefits and/or minimise costs to develop their 
own solution and responses to environmental 
problems. 

Cameco will: 

(1) consider environmental factors in the valuation of 
the Project’s assets; 

(2) minimise the risk of pollution and generation of 
waste and ensure that any pollution that may occur 
is cleaned up. Cameco will be required to submit 
bonds to the Government that will be held until such 
time that agreed closure criteria have been met; 

(3) consider the full life cycle of materials used and 
generated by the Project and ensure waste is 
reused or recycled where practical; 

(4) pursue environmental goals in a cost effective 
manner whilst not compromising the environmental 
outcomes. 

5. The principle of waste minimisation 

All reasonable and practicable measures 
should be taken to minimise the generation of 
waste and its discharge into the environment. 

Cameco will implement the waste hierarchy of: 

• Avoid; 
• Reduce; 
• Reuse; 
• Recycle; 
• Recover; 
• Treat; and  
• Dispose. 
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7 Stakeholder Consultation Programme 
Cameco has developed a stakeholder consultation programme including local indigenous 
communities, government agencies and key interest groups.  Consultation will include 
communities and municipalities along the transport route.   

The methods and materials used during consultation will be tailored to the intended recipient 
so that communications are culturally appropriate, informative, and promote constructive 
discussion.  It is expected that consultation with the wider community will occur as part of the 
formal environmental assessment process required under State and Federal legislation. 

Consultation with the Martu Aboriginal Community and State Government representatives 
has already commenced and a summary of outcomes from these discussions is presented in 
Table 7. 

An intensive program of consultation with communities along the transport route as well as 
with relevant Government Agencies is planned for August and September 2010.  This will be 
followed by ongoing communication and consultation as required. 
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Table 7:  Consultation Undertaken To Date 
Stakeholder Date Form of Consultation Location Purpose Issues Raised / 

Outcomes 

Indigenous Dialogue Group 
(IDG) 

Australian Uranium 
Association (AUA) 

17/02/09 Formal Meeting (FM) Adelaide 

Indigenous Leaders in 
Uranium industry 

What the Uranium Industry 
means to the Aboriginal 
Communities 

Indigenous Engagement 
Working Group (IEWG) 

Department of Resources, 
Energy and Tourism 
(DRET) 

26/02/09 FM Darwin 

Production of DVD for 
distribution to Indigenous 
Communities 

Purpose the Government 
will play in Indigenous 
Engagement  

IEWG 08/05/09 FM Darwin 

Areas to focus on Schools 

Communities 

Best practice 

Communication 

Kintyre Consultative 
Committee (KCC) 

Western Desert Lands 
Aboriginal Corporation 
(WDLAC) 

Traditional Owners (TO) 

22/05/09 FM Newman 

Project Update 

Selection of committee 
members for the KCC 

Cultural awareness, 

Community visits 

Monitoring 
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Table 7:  Consultation Undertaken To Date 
Stakeholder Date Form of Consultation Location Purpose Issues Raised / 

Outcomes 

Kanyirninpa Jukurra (KJ) 
Cultural 

Communications group and 
Martu Communities 

25/06/09 to 
28/06/09 Informal Meetings (IM) 

Newman 

Jigalong 

Punmu. 

Education Program 

Canada Trip 

Community Visits 

Engagement 

KC 

WDLAC 

TO 

30/07/09 FM Newman 

Project Update 

Heritage 

Native Title 

Discussions on uranium, 
radiation and environment 

Section 18 applications 

Negotiations and 
Agreements 

Employment and contract 
opportunities 

Martu Engagement and 
Community Visits, 
Bloodwood Tree, Shire of 
East Pilbara, Job Futures,  

03/10/09 to 
08/10/09 IM 

Port Hedland 

Marble Bar 

Warralong 

Telfer 

Kintyre 

Newman 

Meet with Traditional Owners 

Education Program 

Project Update 

Discussions on Uranium, 
Radiation and Environment 

Community Workshops 
planned 

Training Program planned 

Link up to Healthy Lifestyle 
program planned 

KJ 

Various TO’s 
19/10/09 Site Visit (SV) 

Telfer 

Kintyre 

Fact Finding 

Production of DVD for 
Community Workshops 

Filming of drilling sites 

Discussions on water, 
radiation and environment 
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Table 7:  Consultation Undertaken To Date 
Stakeholder Date Form of Consultation Location Purpose Issues Raised / 

Outcomes 

Martu Trust Meeting 21/10/09 FM Perth 

Presentation of future plans Discussion on future 
funding on health, sport, 
community development 

Employment and Business 
opportunities 

AEMEE Group 28/10/09 to 
30/10/09 Conference (CON) 

Adelaide 

 

Indigenous Business 
Opportunities 

A whole host of speakers 
discussed ways of 
increasing business for 
indigenous contractors 

Martu Community Visits 

Pundalmurra College 

Job Futures 

Gemini Health 

Worksense 

Schools   

04/11/09 to 
11/11/09 FM, IM & SV 

Port Hedland 

Warralong 

Yandeyarra 

Newman 

Jigalong 

Cotton Creek 

Telfer 

Punmu 

Kintyre  

Meet with Traditional Owners 

Education Program 

Project Update 

Discussions on Uranium, 
Radiation and Environment. 
Employment and Business 
Opportunities 

Community Workshops 
planned 

Training Program planned 

Link up to Healthy Lifestyle 
program planned, met with 
Schools and appointed a  
Martu Liaison Officer 

AUA and IDG 18/11/09 to 
20/11/09 

Board Meeting (BM) and 
FM 

Adelaide 

 

Scholarship Program and 
Uranium Site Visits 

Strategy Meeting for 2010. 

Planned an Australia wide 
Uranium Industry 
Scholarship program and 
Site Visits for NTRB’s to a 
mine. 
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Table 7:  Consultation Undertaken To Date 
Stakeholder Date Form of Consultation Location Purpose Issues Raised / 

Outcomes 

KCC/WDLAC/TO 27/11/09 FM Port Hedland 

Project Update 

Heritage 

Native Title 

Discussions on Uranium, 
Radiation and Environment 

Section 18’s 

Heritage Sites 

Negotiations and 
Agreements 

Employment and Contract 
Opportunities 

WDLAC 04/12/09 FM Perth 

Future Negotiations Plans 

Rules 

Schedule 

Australian Employment 
Covenant (AEC) 16/12/09 FM Perth Discussed Membership Presented future 

development plans 

WDLAC 18/12/09 IM Perth 
Heritage Meeting Discussed S18’s 

Land Access issues 

Newcrest Mining Ltd (NM) 21/12/09 IM Perth Training Program Planning meeting 

KJ 06/01/10 IM Perth Communications Program Planning meeting 

East Pilbara Shire 19/01/10 FM Port Hedland 

Access road meeting Discussions on access 
road to Kintyre site and 
possible Royalties for 
Regions application 

Healthy Lifestyle Program 02/02/10 IM 
Perth 

 

Discussed Sponsorship Planning meeting 
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Table 7:  Consultation Undertaken To Date 
Stakeholder Date Form of Consultation Location Purpose Issues Raised / 

Outcomes 

Department of Minerals 
and Petroleum (DMP) 03/02/10 IM Perth 

Royalties for Regions Application submitted for 
funding on access road 
Heritage Survey 

WDLAC 04/02/10 FM Perth Ethnographic survey meeting Discussed report in detail 

KJ 12/02/10 IM Perth  

Community workshops Discussed in detail all 
facets of the up and coming 
Workshops, including DVD, 
Fact Sheets and translation 
of message in Martu 

KJ 23/02/10 FM 
Perth 

 

Communications Strategy  Discussed various roles 
each would play in 
delivering Communications 
to communities 

IDG 25/02/10 FM Perth Scholarship and visits Planning done 

KCCWDLAC/TO  26/02/10 FM Newman 

Project Update 

Heritage 

Native Title 

Discussions on uranium, 
radiation and environment 
and Community Workshops 

Section 18’s 

Heritage Sites 

Negotiations and 
Agreements 

Employment and Contract 
Opportunities 

Workshop Dates set. 

AEC 04/03/10 IM Perth Membership Negotiations 

IEWG 10/03/10 Telephone Link Up (T) Perth DVD  Discussions on DVD 
production 
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Table 7:  Consultation Undertaken To Date 
Stakeholder Date Form of Consultation Location Purpose Issues Raised / 

Outcomes 

Community Workshop 
Visits to Kimberleys and 

Pilbara 

22/03/10 to 
09/04/10 

(3 Weeks) 

Presentations and 
Workshop (PW) 

Broome 

Bidyadanga 

Looma 

Fitzroy Crossing 
(Wankatjungka) 

Port Hedland 

Punmu 

Kunawarritji (Marble Bar) 

(Warralong) 

Newman 

Parnpajinya 

Jigalong 

Cotton Creek 

Presented a full screen 
update on Kintyre Project 

Discussing and handing out 
material on water, dust, 
radiation, transport, mining, 
employment, education, 
training and business 
opportunities with WDLAC 
reps 

Monitoring Activities 

Every Community member 
was ask to raise any issues 
and everything was filmed 
and recorded 

Attendees were asked how 
they would like Cameco to 
proceed into the future 

KCC/WDLAC/TO 12/04/10 FM Port Hedland 

Negotiations and 
Agreements explained and 
Workshop rundown 

Protocol 

Rules 

Funding 

Dates planned 
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Table 7:  Consultation Undertaken To Date 
Stakeholder Date Form of Consultation Location Purpose Issues Raised / 

Outcomes 

WDLAC 07/05/10 IM Perth 

Met with new CEO to 
discuss all matters 

Negotiation 

Project Update 

Workshops 

Heritage 

AMEC 11/05/10 Summit (S) Perth Uranium Summit Discussed all areas of 
indigenous engagement 

DRET 25/05/10 IM Perth Presented all future plans Discussed synergies 

WDLAC 31/05/10 IM Perth Discussed future workshops 
and newsletters 

Future procedures planned 

KC 

WDLAC 

TO 

11/06/10 FM Kintyre 

Negotiations Procedures suggested 

Martu Community Visit 23/06/10 IM Cotton Creek 
Met with trainees, workers, 
TO’s, and Coordinator 

Discussed all matters 
related to the Kintyre 
Project 

AUA 25/06/10 T Perth Communications Overall discussion on 
activities in Kimberleys 
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Table 7:  Consultation Undertaken To Date 
Stakeholder Date Form of Consultation Location Purpose Issues Raised / 

Outcomes 

Nindji Nindji Festival 03/07/10 to 
05/07/10 PW Port Hedland 

Sponsored Festival and ran 
Workshop 

Presented an update on 
Kintyre Project 

Discussing and handing out 
material on water, dust, 
radiation, transport, mining, 
employment, education, 
training and business 
opportunities  

AEC 08/07/10 PW Perth Breakfast Seminar Workshop conducted by 
AEC 

IDG 13/07/10 T Perth 

Scholarship Program and 
Uranium Site Visits 

Finalised for implementation 

Finalised plans for an 
Australia wide Uranium 
Industry Scholarship 
program and Site Visits for 
NTRB’s to a Beverley Mine 
in SA 
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Proterozoic - unassigned

Muscovite pegmatite
(Post Coolbro Sandstone)

Massive aplitic granite

Complex mafic gneisses
Assemblages include:

- amphibole & plagioclase; with variable,
chlorite & muscovite

- amphibole, epidote & quartz with variable
chlorite, muscovite & biotite.

- plagioclase & quartz with variable

Proterozoic - Yeneena Group

Coolbro Sandstone:   sericitic quartz sandstone
:   basal polymictic boulder - &

cobble - conglomerate

Rudall Metamorphic Complex

1.     Supra-crustals

Banded quartz-magnetite rock:  generally manganiferous
& phosphatic; locally with chlorite & alumino-silicates.
Commonly associated with Ps(al)

Banded quartzite (meta-chert)

:  ferruginous

:  garnetiferous

:  carbonate interbands

Banded carbonate rock (+/- quartz & chlorite)

:  with quartzite (meta-chert) interbands
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Interbanded, undifferentiated, quartzite
(+/-) muscovite), flaggy mica-quartz schist
& quartz-mica schist.

Quartztite; variable muscovite & feldspar; locally
chloritic
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2.     Granitoid gneisses
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VEG TYPE DESCRIPTION 1 DESCRIPTION 2

C Woodlands Woodland of Eucalyptus centralis

D Woodlands Woodland of Eucalyptus obtusa in river channels

I Shrublands Acacia dictyophleba over the hard spinifex Triodia basedowii and the

soft spinifex Triodia pungens

R Shrublands Mulga shrubland

A Hummock Grass Steppe Hard spinifex Triodia wiseana

F1 Shrub Steppes Acacia ancistrocarpa and A. ligulata over the hard spinifex Triodia

basedowii

F2 Shrub Steppes Acacia retivenia over the hard spinifex Triodia wiseana

F3 Shrub Steppes Acacia inaequilatera over the hard spinifex Triodia basedowii and the

soft spinifex Triodia pungens

F4 Shrub Steppes Mixed low shrubs over the hard spinifex Triodia basedowii

F8 Shrub Steppes Grevillea and Acacia shrubs over mixed spinifex on sand

F9 Shrub Steppes Acacia dictyophleba over the hard spinifex Triodia basedowii

F10 Shrub Steppes Acacia wanyu over the hard spinifex Triodia wiseana

G Shrub Steppes Sparse shrubs over the hard spinifex Triodia basedowii

O Mallee Steppe Mallees of Eucalyptus odontocarpa over the hard spinifex Triodia

basedowii

B Tree Steppe Trees of Eucalyptus leucophloia over the hard spinifex Triodia wiseana

L Grasslands Xerochloa laniflora grassland

E Scrubs Chenopod dwarf scrub

H Shrub Savanna Cassias over grass

J Complexes Sand dunes

K Complexes Claypans with little or no vegetation

M Complexes Sparse shrubs on clay soils

N Complexes Drainage lines of Acacia and other shrubs over the soft spinifex Triodia

pungens

P Complexes Bare stony slopes

Q Complexes White quartzite scree slopes

Vegetation Mapping by Bennett Environmental Consulting (2010)
Vegetation Mapping Captured by Pinpoint Cartographics
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