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EXECUTIVE SUMMARY 

FMG Iron Bridge Limited proposes to develop the North Star Hematite Project (the Project), 

located approximately 110 km south of Port Hedland in the Pilbara region of Western Australia 

(Figure 1).  FMG Iron Bridge is a subsidiary company of Fortescue Metals Group Limited 

(Fortescue). All further references in this document to ‘Fortescue’ include both FMG Iron Bridge 

and Fortescue. 

This document has been prepared as supporting information for the formal referral of the 

Project to the Western Australian Environmental Protection Authority (EPA), in accordance with 

Section 38 of the Environmental Protection Act 1986 (WA) (EP Act). 

Assessment Process 

The Project will be referred to the EPA under Section 38 of the EP Act to enable the EPA to 

consider if the Project requires formal assessment. It is Fortescue’s opinion that formal 

assessment of the Project is not warranted and it can be managed under the Mining Act 1978 

(WA) and Part V of the EP Act. 

The Project 

FMG Iron Bridge is proposing to develop a new iron ore mine and dry magnetic separation 

facility in order to produce a saleable mag-hematite product. Product will be trucked to Port 

Hedland for export. It is proposed to extract a maximum of 11.3 million tonnes of ore at an 

annual rate of up to 5.0 Mtpa for approximately 2.3 years. The mine pit will extend no more than 

55 m below the natural level of the surrounding ground and will not intersect groundwater.   

About 13.2 million tonnes of waste rock and overburden will be mined during the life of the 

Project. Waste rock will be stored in a single waste rock dump to the east of the pit. 

The Project is located within pending mining tenements M45/1226 (mine and processing 

infrastructure), L45/293 (access road) and L45/294 (access road). Access to the Project from 

Port Hedland is via the Great Northern Highway and a new road to be constructed between the 

highway and the mine.  This road will use about 1.5 km of the existing Wittenoom Road in order 

to make use of the existing level crossing at the BHP Billiton Newman Mainline railway. 
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Table ES1: Summary of Key Characteristics of Proposal 

 

Relevant Characteristics Description 

Main Activities 
Iron ore strip mining, ore crushing and screening, transport of ore by road 
to Port Hedland. 

Resource Up to 11.3 Million Tonnes of mag-hematite 

Total Material Moved Up to 10.9 Mtpa at maximum mining rate. 

Tailings None. 

Life of Mine Approximately 2.3 years. 

Total disturbance footprint Up to 480 ha 

Pit size 1700 m in length, 250 m width. 

Pit depth Maximum depth of 55 m below ground level 

Mining Method 
Standard open cut mining proposed. Overburden and waste material will be 
stored outside of the open pit mining area in a waste rock dump.  

Waste/Overburden Volume Approximately 13.2 Mt to be stored in a waste rock dump. 

Topsoil Volume 
Approximately 2.5 Mt to be stored in temporary stockpiles, no more than 
2 m high for use in rehabilitation. 

Export tonnage Up to 2 Mtpa 

Dewatering Requirements All mining is above water table.  No dewatering is required 

Mine Site Infrastructure and Ancillary Services 

Ore Processing 
Processing of mag-hematite will involve primary, secondary and tertiary 
crushing and magnetic separation to meet an iron ore product requirement 
of 3 mm size fraction for marketing and export. 

Power Diesel-fuelled generators to supply up to 8 MW in total 

Fuel storage requirements Up to 605 kL supplied by multiple 55 kL tanks 

Water Source and Requirements 
12 production bores producing up to 2.808 GL per annum (from existing 
bores) 

Workshops and Administration 
Facilities 

Administrative and maintenance buildings; Product stockpiles and 
workshops, fuel storage and explosive storage magazine. 

Camp Accommodation camp up to 200 beds. 

Workforce 

Construction: approximately 50 (fly in fly out) 
Operational: Approximately 235 (fly in fly out) 
Management Staff: Approximately 30 
Operational hours are 24 hrs per day, 7 days per week 

Transport 
Ore to be transported by road to Anderson Point by fleet of up to nine road 
trains. 

Stakeholder Consultation 

Stakeholder consultation on the Project has formed part of an ongoing extensive stakeholder 

engagement programme for Fortescue projects undergoing environmental approvals. The 

overarching objectives of the program are:  

 To disclose the Project to all interested parties with sufficient detail such that they are 
able to raise issues and concerns and obtain feedback at the project development 
stage. 
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 To establish relationships with key stakeholders that enable ongoing dialogue through 
implementation and regulation of the Project. 

Environmental Impact Assessment and Management 

Environmental factors relevant to this Project are presented in this document. The key 

environmental factors that have been addressed in this document are: 

 Vegetation and Flora, particularly in relation to clearing of vegetation which supports 
fauna of conservation significance and Priority flora species. 

 Terrestrial vertebrate fauna, particularly the Northern Quoll, Pilbara Leaf-nosed Bat 
and Pilbara Olive Python. 

 Dust, particularly in relation to impacts to fauna habitat of conservation significance. 

 Noise, particularly in relation to impacts to Pilbara Leaf-nosed Bats. 

Environmental factors likely to be subject to some degree of impact by development of the 

Project, but not considered to be key factors, are: 

 Subterranean Fauna (in particular Troglofauna). 

 Short-range endemic invertebrates. 

 Hydrology. 

 Aboriginal Heritage. 

 Landforms, mine closure and rehabilitation. 

The environmental outcomes expected for each of these factors is outlined below. 

Vegetation and Flora 

A maximum of 480 ha of vegetation will be cleared during construction and operation of the 

Project. This clearing will not compromise any vegetation association by taking it below the 

threshold level of 30% of its pre-clearing extent. No Threatened or Priority Ecological 

Communities will be cleared through implementation of the Project. No Priority Flora will be 

cleared through implementation of the Project. The final Mine Access and Haul Road alignment 

will avoid known locations of Priority Flora. 

Vegetation adjacent to active mine areas has the potential to be impacted by elevated levels of 

dust deposition, during the short duration of the Project (2.3 years).  However, dust suppression 

activities will be undertaken across the active mining and processing areas to reduce dust 

generated by these activities and monitoring will be undertaken in accordance with the Mine 

and Rail Dust Management Plan quantify and manage any actual impacts to vegetation. 

Vegetation associated with water pools is unlikely to be adversely effected through 

implementation of the proposal. Of the 11 pools recorded from the local area, only one (Site 12 
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Pool) may be impacted. Site 12 Pool may be impacted through filling of the upper catchment by 

the Waste Rock Dump.  However, this pool appears to be spring fed and water levels are not 

likely to be reliant on flows from the catchment.  Additionally, the volume of water contributed by 

the portion of the catchment originating from Project areas to this pool is only a small part of the 

total catchment flows. Diversion or capture of water is not expected to result in a decline in the 

amount of water available to vegetation associated with this pool. 

Vertebrate Fauna 

Fauna habitats of the Project area are generally considered to be common and widespread in 

the region. A maximum of 480 ha of fauna habitat will be cleared during implementation of the 

proposal, though this will have a negligible impact on the regional representation of these 

habitats. It is anticipated that no clearing will be required in the Rocky Ridges, Breakaways and 

Rocky Gorges habitat.  Due to its close proximity to the mining and process areas, this habitat 

has the potential to be temporarily impacted by elevated levels of dust deposition during the 

short duration of the Project (2.3 years).  However, dust suppression activities will be 

undertaken across the active mining and processing areas to reduce dust generated by these 

activities and monitoring will be undertaken in accordance with the Mine and Rail Dust 

Management Plan quantify and manage any actual impacts to vegetation. 

There is expected to be some loss of individual animals, both in terms of general fauna and 

fauna of conservation significance, though this loss is not expected to adversely impact the 

conservation status or long term population size of any fauna species recorded from the Project 

area and surrounds. The majority of these species are highly mobile and are expected to 

disperse into surrounding areas of suitable habitat. Additionally, these species have been 

recorded from outside the Project area with extensive areas of habitat occurring across the 

Pilbara.  

While there may be some reduction in the local population of conservation significant species, 

particularly those unable to move out of the area ahead of clearing, regional impacts are 

expected to be low and development of the Project will not impact on the conservation status of 

the fauna of the Project area and surrounds.   

Attempts will be made to trap and relocate fauna species within areas to be cleared prior to 

mining commencing. 

Matters of National Environmental Significance (MNES) 

The Project has been designed in order to avoid and minimise impacts to MNES, and in 

particular impacts to the Northern Quoll (Dasyurus hallucatus), Pilbara Leaf-nosed Bat 

(Rhinonicteris aurantia) and the Pilbara Olive Python (Liasis olivaceus barroni), which have 

been located within the project area and surrounds. 

Implementation of the proposal will not result in significant impacts to the Northern Quoll. A total 

of 20 individual quolls were trapped within the survey area in 2011. While there is potential for 



North Star Hematite Project Supporting Information  Page 7 of 191 

NS-AA-EN-0002_Rev 0  

 

 

individual quolls to be injured or killed through collisions with vehicles on roads, this is not 

expected to significantly impact on the size of the local population or the survival of the species 

as a whole. Additionally, habitat for the Northern Quoll is widespread in the region and clearing 

required for the Project is unlikely to significantly reduce the amount of available habitat on a 

local or regional scale. 

Impacts to the Pilbara Olive Python are similarly expected to be minor. A total of 6 Pilbara Olive 

Pythons were located within the survey area in 2011 associated with rocky pools.  Suitable 

breeding and foraging habitat exists in association with the water pools recorded from the local 

area. The majority of these pools will not be impacted through implementation of the Project.  

Site 12 Pool may be impacted through filling of part of the upper catchment by the waste rock 

dump, however, the area of the catchment to be impacted makes up a small portion of the 

pool’s entire catchment and impacts are therefore expected to be minor and will not affect 

Pilbara Olive Pythons in this location. There is potential for individuals to be injured or killed 

through collisions with vehicles on roads, though this is not expected to adversely impact the 

local population or the survival of the species as a whole. 

A total of four potential roost caves were identified by ecologia Environment (2012b) within the 

survey area in 2011.  A potential roost cave for the Pilbara Leaf-nosed Bat was located 

approximately 125 m from the edge of the proposed open pit. There is little research available 

on the impacts of blasting in open pits at distances of 100 m.  While noise impacts are expected 

to be minimal, the nearest potential roost cave to the mine pit may be impacted by noise 

associated with blasting in the open pit, which may in turn result in abandonment of the potential 

roost by the Pilbara Leaf-nosed Bat. The remaining three potential roost caves identified are at 

least 500 m from any Project disturbance area. It is expected that potentially displaced bats will 

find roosts in these other caves, further from project disturbances. As no potential roost caves 

will be removed during implementation of the project, any abandoned caves will be available for 

re-colonisation following cessation of mining. It is therefore considered unlikely that impacts to a 

single potential roost cave will result in a decline in the local population or adversely impact the 

survival of the species as a whole. 

Hydrology 

Implementation of the Project is unlikely to result in significant adverse impacts to the hydrology 

of the Project area. Some diversion of surface water will be necessary in order to separate 

clean surface water flows from potentially contaminated surface flows originating from Project 

areas. However, the volume of water diverted is a small portion of that flowing from the 

catchments in which the Project lies and is unlikely to adversely impact downstream flows. 

Implementation of the proposed management measures is expected to reduce the risk of 

deterioration of surface water quality, either through increased sediment loads or contamination, 

to as low as reasonably practicable. 

Short-Range Endemic (SRE) Invertebrates and Subterranean Fauna 
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The vegetation units in which SRE invertebrate species have been recorded are well 

represented in the region. It is therefore considered that the SRE invertebrate species recorded 

during the 2011 survey are not unique to the Project area. While the loss of individual SRE 

invertebrates will be avoided where possible, any actual losses will not adversely impact on the 

status of the SRE invertebrate species recorded from the Project area and surrounds. 

Individuals of the troglofauna species Nocticola sp. S5_NS1 will be impacted through 

excavation of the proposed open pit. However, this species has been recorded at multiple 

locations outside of this area and loss of individuals is unlikely to impact on the status of the 

species as a whole. As the mine area is part of a larger, continuous subterranean habitat, the 

impact from mining activities on the conservation status of individual troglofauna species or their 

regional representation is considered to be negligible. 

Noise 

Noise emissions from the active mining and processing area are not expected to impact on the 

accommodation camp. Noise resulting from product transportation is also not expected to 

impact the accommodation camp. 

The closest potential Pilbara Leaf-nosed Bat cave to the Project area is approximately 125 m 

from the southern edge of the proposed open pit.  Any blasting close to this southern edge of 

the pit has the potential to impact on occupancy at this potential roost cave.  A further three 

potential roost caves for the Pilbara Leaf-nosed Bat are located more than 500 m from any 

Project related noise and vibration source and are therefore not expected to be adversely 

effected by noise and vibration emissions from the Project.  Any displaced bats are likely to 

roost in these additional caves. Impacts from noise as a result of mining operations are 

discussed in Section 6.6.  A monitoring program will be established to confirm the continued 

presence of the Pilbara Leaf-nosed Bat in the local area. 

Dust 

The only human sensitive receptor within proximity of the mine area is the mine accommodation 

camp. Dust modelling indicates levels for all dust fractions at the accommodation camp will be 

well below the relevant assessment criteria. The management measures proposed will further 

reduce dust generation. As a result it is expected there will be no dust related impacts at the 

mine accommodation camp. 

Due to its close proximity to the mining and process areas Vegetation immediately to the west 

of the proposed processing infrastructure area has the potential to be temporarily impacted by 

elevated levels of dust deposition during the short duration of the Project (2.3 years). This 

vegetation forms part of the Rocky Ridges, Breakaways and Rocky Gorges habitat which has 

been identified as having conservation significance.  However, dust suppression activities will 

be undertaken across the active mining and processing areas to reduce dust generated by 

these activities and monitoring will be undertaken in accordance with the Mine and Rail Dust 
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Management Plan quantify and manage any actual impacts to vegetation.  Any impacts from 

dust deposition are therefore likely to be minor and temporary. 

All records of Priority flora are outside of the modelled 1 g/m2/month deposition contour and 

therefore are unlikely to be adversely affected during the life of the mine. 

Aboriginal Heritage 

Aboriginal heritage sites may be impacted by the earthwork activities required to implement the 

Project. Through consultation with Traditional Owners, implementation of the proposed 

management measures, consents to be obtained under the Native Title Act and the protection 

afforded by processes under the Aboriginal Heritage Act 1972, the Project is expected to meet 

the EPA’s objective to make sure that changes to the biophysical environment minimise any 

adverse effect on historical and cultural associations and comply with relevant heritage 

legislation. 

Landform, Mine Closure and Rehabilitation 

The Project is not likely to result in significant environmental impact following closure when 

management measures are considered. As sections of the mine are closed, the mine closure 

plan will be implemented to achieve documented objectives and monitoring to check 

implementation and measure outcomes. 

The key outcomes for closure are: 

 Safe to humans and animals. 

 Geotechnically stable, geochemically non-polluting and capable of sustaining the 
specified post-mining land use. 

 No residual liabilities relating to the site. 

 The final re-contoured site will be designed, constructed and rehabilitated to ensure 
that subsequent natural erosion processes will not expose mineralised waste.  

 The site will be rehabilitated to a final shape, height, stability and ability to support 
native vegetation that is comparable to natural landforms in the area.   

 To reinstate the “natural” ecosystems as similar as possible to the original ecosystem 
for pastoral use. 

A Mine Closure Plan will be submitted to the Department of Mines and Petroleum (DMP) as part 

of the Mining Proposal process under the Mining Act 1978 (WA). 

Environmental Management Framework 

Fortescue will minimise environmental impacts through: 

 Maintaining an Environmental Management System (EMS). 
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 Implementing the Environmental Management Plan (EMP) for the Project. 

 Regularly reviewing the performance of the EMS, EMP and developing environmental 
improvement plans for priorities identified in the reviews. 

 Training staff and contractors in environmental requirements and considerations of 
their work. 

 Stakeholder views are sought, respected and considered. 

 Reporting regularly to stakeholders on performance. 

Aligning with the Fortescue Environmental Policy.  
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1. INTRODUCTION 

FMG Iron Bridge Limited proposes to develop the North Star Hematite Project (the Project), 

located approximately 110 km south of Port Hedland in the Pilbara region of Western Australia 

(Figure 1).  FMG Iron Bridge is a subsidiary company of Fortescue Metals Group Limited.  All 

further references in this document to ‘Fortescue’ include both FMG Iron Bridge and Fortescue. 

It is proposed to extract a maximum of 12 million tonnes of mag-hematite at an annual rate of 

up to 5.0 Mtpa for approximately 2.3 years. Ore will undergo crushing, screening and some 

magnetic separation. 

This document has been prepared as supporting information for formal referral of the Project to 

the Western Australian Environmental Protection Authority (EPA) in accordance with Section 38 

of the Environmental Protection Act 1986 (EP Act). 

1.1 Project overview 

1.1.1 Background 

The general area was explored for iron ore in the 1960’s by BHP Billiton resulting in the 

application for several sections of M248SA. BHPB targeted only Direct Shipping Ore (DSO) 

(supergene bedded mineralisation and Channel Iron Deposits (CID) mineralisation) and did not 

consider primary magnetite mineralisation as an exploration target (FMG, 2012). There is no 

evidence of physical exploration for iron ore within the North Star area. 

Atlas Iron Ltd has defined a number of small DSO deposits within its Abydos project area, which 

neighbours the FMG Iron Bridge tenure. Atlas Iron Ltd has defined a resource of some 15Mt at 

56.9% Fe in the Pincunah Hill and Paddy Market Formations along strike from the North Star 

project, consisting of both CID deposits and bedded hematite mineralisation (FMG, 2012). 

Reconnaissance mapping of the Fortescue tenement area was carried out in mid-2007 in order 

to confirm prospective geology and proposed access for drilling and infrastructure throughout 

the project region. Follow up detailed geological mapping was carried out over the Iron Bridge 

and Darby prospects (FMG, 2012). 

Currently, the total North Star ore body is estimated to contain total reserves of 2.1 billion 

tonnes of magnetite. Within the North Star magnetite reserves a discrete area of mag-hematite 

oxide ore has been identified and targeted for development. The development of this oxide ore 

is the subject of this Project. 

 



North Star Hematite Project Supporting Information  Page 20 of 191 

NS-AA-EN-0002_Rev 0  

 

 

1.1.2 Location 

The Project is located on the north western edge of the Gorge Ranges, approximately 110 km 

south of Port Hedland and 70 km west of Marble Bar. The mine pit, waste rock dump, 

processing infrastructure area and mine infrastructure area are situated on Unallocated Crown 

Land while the processing plant, accommodation camp, administration facilities and part of the 

access road are located on the Wallareenya Pastoral Lease. The remainder of the mine access 

road (from the BHP Billiton Newman Mainline railway to the Great Northern Highway) is located 

on Kangan Pastoral Lease. 

The Project is located within pending mining tenements M45/1226 (mine and processing 

infrastructure), L45/293 (access road) and L45/294 (access road) (Figure 2 and Figure 3) 

Currently, access to the Project area from Port Hedland is via the Great Northern Highway and 

local roads. 

1.1.3 Description 

The Project includes a new mine with one open pit, one waste dump, processing area, 

accommodation camp, sewerage treatment, workshops, fuel storage and other associated mine 

infrastructure to enable extraction of oxide ore at a rate of up to 5.0 Mtpa for approximately 2.3 

years (Figure 2).  Ore will be processed through crushing, screening and dry magnetic 

separation. Ore will be trucked to Port Hedland for export via a new mine access road, local 

roads and the Great Northern Highway (Figure 3). 

The mine pit will extend no more than 55 m below the natural level of the surrounding ground 

and will not intersect groundwater.  All activities will be set back from the edge of the North Star 

plateau to eliminate direct impacts on potential roost caves for the Pilbara Leaf-nosed Bat. 

The Project will include a disturbance footprint of no more than 480 ha including the above 

mentioned infrastructure and mine access and haul road to the Great Northern Highway.  

1.1.4 Relationship to Other Projects 

The Project is located within the same ore reserve as the North Star Magnetite Project. The 

North Star Magnetite Project is proposed to consist of a single open pit, processing plant, 

accommodation camp and support facilities in order to produce a saleable magnetite 

concentrate for export.  The North Star Magnetite Project is a separate, stand-alone project to 

the Project. It will be referred to the EPA and the Department of Sustainability, Environment, 

Water, Population and Communities (DSEWPC) at the appropriate time and is not the subject of 

this referral. 

The Project will extract an area of discrete mag-hematite oxide ore which has been identified 

near the top of the larger North Star magnetite reserves. The footprint of the Project has been 
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designed to align with the conceptual footprint of the North Star Magnetite Project such that the 

future, combined, area of disturbance is minimised. However, it should be acknowledged that 

the Hematite Project is not reliant on the North Star Magnetite Project and can be considered a 

standalone project. A Mine Closure Plan will be developed for the Hematite Project such that 

the area can be effectively and appropriately decommissioned and rehabilitated regardless of 

whether the North Star Magnetite Project is constructed. 

1.2 Proponent 

The Proponent for the Project is FMG Iron Bridge Limited. The contact person for the Project is: 

Sean McGunnigle 

Manager, Environmental Approvals 

Fortescue Metals Group Limited 

Level 2, 87 Adelaide Terrace 

East Perth WA 6004 

Phone: 6218 8888 

Email: smcgunnigle@fmgl.com.au 

1.3 Purpose and Scope of this Document 

This document presents supporting information to accompany the referral of the Project to the 

Western Australian Environmental Protection Authority (EPA). This document presents a 

description of the key components of the Project, the existing social and biophysical 

environment, potential environmental and social impacts, and proposed environmental 

management measures for relevant environmental factors and aspects. This document is 

divided into the following sections: 

 Section 2: Detailed description of the Project. 

 Section 3: Description of the existing environment. 

 Section 4: Description of the stakeholder engagement and consultation process for the 
Project. 

 Section 5: Identification of the environmental factors and principles relevant to the 
Project. 

 Section 6: Assessment of the environmental impact of the project on a factor by factor 
basis. 

 Section 7: Description of the mine closure and rehabilitation actions to be undertaken 
for the Project. 

 Section 8: Description of the key environmental management measures and controls 
for the Project. 
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1.4 Rationale for the Project 

1.4.1 Demands for Product 

The international demand for iron ore has experienced strong growth in the last five years, 

predominantly driven by increased steel production in China. In the last 10 years, steel 

production in China has increased from approximately 100 Mtpa to over 450 Mtpa. The 

increased demand resulted in the quantity of iron ore produced in Western Australia increasing 

from 195 million tonnes in 2003 to 303 million tonnes in 2008, valued at $31.2 billion (DMP, 

2009). 

The long-term demand for iron ore is not likely to change as China and India continue to 

urbanise, even though the market contracted in response to the 2008 global financial crisis. 

There will be continued long-term growth in the steel industry, notwithstanding fluctuations in 

steel demand. 

1.4.2 Benefits of Project 

The Project will result in community benefits for Australia and Western Australia through: 

 Royalties and taxation payments from the sale of iron ore products. 

 Employment and training opportunities. 

 Encouragement in the growth of ancillary industries in WA. 

The Project will provide contractual and full-time employment opportunities to local communities 

and further employment opportunities will be created by the flow-on effects to service industries 

and other sectors of the economy. 

FMG Iron Bridge is committed to providing jobs and employment to local indigenous people.  

The Fortescue Vocational Training and Employment Centre has been developed as part of 

Land Access Agreement negotiations between Fortescue and traditional claimant groups. The 

Centre works by identifying employment opportunities within Fortescue and with contractors 

who work with Fortescue, then developing courses using TAFE and other training organisations 

to provide indigenous people in the Pilbara with the necessary skills for those jobs. 

1.5 Compliance with Legislation and Other Approvals 

The following section provides a brief legislative context for mining projects within Western 

Australia and a summary of associated environmental approvals. Key environmental legislation 

and regulations relevant to this Project are described below. 
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1.5.1 Mining Act 1978 

The Mining Act 1978 (WA) regulates mineral exploration and mining in Western Australia. A 

mining proposal will be submitted to the Department of Mines and Petroleum (DMP) in 

accordance with the Mining Environmental Management Guidelines – Mining Proposals in WA. 

1.5.2 Environmental Protection Act 1986 

The Environmental Protection Act 1986 (WA) is the primary legislation that governs 

environmental impact assessment and protection in Western Australia. FMG Iron Bridge will 

refer this Project to the EPA under Section 38(1) of the EP Act. 

The mobile crushing and screening plant is classified as a prescribed premises (Category No. 5: 

crushing and screening of 50,000 tonnes or more of ore per annum) under Schedule 1 of the 

Environmental Protection Regulations 1987 and will require approval under Part V of the EP 

Act.  Additionally, the wastewater treatment plant will have a capacity that triggers Category 85 

(sewage facility: premises on which sewage is treated (excluding septic tanks) or from which 

sewage is discharged to land or waters of capacity more than 20 but less than 100 m3/day), 

which requires a works approval and subsequent registration. 

FMG Iron Bridge will submit works approval and licence/registration applications for concurrent 

assessment by the Department of Environment and Conservation (DEC) with the mining 

proposal. Subject to approval of the works approval and completion of construction activities, 

FMG Iron Bridge will then submit an application for an operating licence, seeking approval to 

operate the prescribed premises. 

1.5.3 Environment Protection and Biodiversity Conservation Act 1999 

The Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC 

Act) provides for the protection of nationally and internationally important flora, fauna, ecological 

communities and heritage places; defined as Matters of National Environmental Significance 

(MNES). Under the EPBC Act, a proposal or action which will, or is likely to, have a significant 

impact on a MNES is required to be referred to the DSEWPaC for a decision as to whether the 

proposal constitutes a ‘controlled action’. If the Proposal is deemed a ‘controlled action’, 

implementation will consequently be subject to an approval from the Federal Minister for 

Sustainability, Environment, Water, Population and Communities (Environment Minister). 

Under the EPBC Act, MNES are: 

 World and National Heritage Places. 

 Wetlands of international importance. 

 Listed Threatened species and communities. 
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 Listed Migratory species. 

 Nuclear actions. 

 Commonwealth marine areas and land. 

As the Project has the potential to impact on listed Threatened species (Northern Quoll, Pilbara 

Leaf-nosed Bat and Pilbara Olive Python), a referral under the EPBC Act will be submitted to 

DSEWPaC. 

1.5.4 Rights in Water and Irrigation Act 1914 

The Rights in Water and Irrigation Act 1914 (RIWI Act) (WA) is the primary legislation under 

which the Department of Water (DoW) manages and allocates terrestrial water resources in 

Western Australia. FMG Iron Bridge proposed to extract groundwater from existing bores 

located within Fortescue’s Special Rail Licence (L1SA). This will be discussed with DoW to 

determine what approvals will be required to extract water from these bores. 

1.5.5 Aboriginal Heritage Act 1972 

The Aboriginal Heritage Act 1972 (AH Act) (WA) makes provision for the preservation of places 

and objects customarily used by or traditional to the original inhabitants of Australia or their 

descendants. The Project area is located within areas subject to the Njamal and Kariyarra 

Native Title Claims; Fortescue signed a Land Access Agreement (LAA) with the Kariyarra 

People in 2005 and a Project Agreement with the Njamal People in 2012. Guided by these 

agreements, heritage surveys (archaeological and ethnographic) have been completed over 

significant portions of the proposed Project area, identifying a number of heritage sites. FMG 

Iron Bridge will continue to conduct surveys, in collaboration with Heritage Consultants and 

relevant Traditional Owners, to ensure all sites of heritage significance are recorded and a 

management framework in place to protect key heritage values.  

Although the majority of project infrastructure and ground disturbing activity has been designed 

to avoid heritage sites, if a site cannot be avoided by works FMG Iron Bridge will lodge an 

application under Section 18 of the AH Act for consent to use land on which an Aboriginal site is 

located. Subsequent to receipt of any s18 consent, all works conducted in the vicinity of 

heritage sites will be managed under Fortescue’s Ground Disturbance Permit (GDP) Procedure 

in order to avoid impacts to sites, which may include the implementation of site specific mining 

practices to minimise the risk of impact to sites. 

1.5.6 Other Approvals 

In the event that the Project is considered to be environmentally acceptable and sanctioned by 

Government, it will be bound by the provisions of complimentary planning, heritage and 

environmental legislation, including (but not limited to): 
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 Agriculture and Related Resources Protection Act 1976 (WA). 

 Australian Heritage Council Act 2003 (Cth). 

 Contaminated Sites Act 2003 (WA). 

 Dangerous Goods Safety Act 2004 (WA). 

 Dangerous Goods Safety (Explosives) Regulations 2007 (WA). 

 Dangerous Goods Safety (General) Regulations 2007 (WA). 

 Dangerous Goods Safety (Road and Rail Transport of Non-explosives) Regulations 
2007 (WA). 

 Dangerous Goods Safety (Storage and Handling of Non-explosives) Regulations 2007 
(WA). 

 Environmental Protection Regulations 1987 (WA). 

 Environmental Protection (Noise) Regulations 1997 (WA). 

 Health Act 1911 (WA). 

 Health (Treatment of Sewage and Disposal of Effluent and Liquid Waste) Regulations 
1974 (WA). 

 Heritage of Western Australia Act 1990 (WA). 

 Land Administration Act 1997 (WA). 

 Local Government Act 1995 (WA). 

 Main Roads Act 1930 (WA). 

 Mine Safety and Inspection Act 1995 (WA). 

 Native Title Act 1993 (Cth). 

 Road Traffic Act 1974 (WA). 

 Soil and Land Conservation Act 1976 (WA). 

 Town Planning and Development Act 1928 (WA). 

 Wildlife Conservation Act 1950 (WA) (WC Act). 

1.6 Overview of Existing Environment 

1.6.1 Biophysical Setting 

The Project is located approximately 110 km south of Port Hedland and 70 km west of Marble 

Bar in the Pilbara region of Western Australia. 
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Climate 

The climate of the Pilbara is arid tropical, characterised by low and highly variable rainfall, high 

daily temperatures and high evaporation rates. The region has two distinct seasons. The 

summer (Wet) season extends from October to April with temperatures frequently exceeding 

35°C.  The winter (Dry) season extends from May to September with temperatures ranging from 

a minimum of 11°C to a maximum of 35°C towards the end of the season. 

The nearest operational Bureau of Meteorology (BoM) recording sites to the Project are Marble 

Bar (Site No, 004106) and Redmont (Site No. 044043). Average annual rainfall at these two 

sites is 312 mm and 362 mm respectively.  Rainfall is highly variable between years with rainfall 

closely linked to cyclonic events and thunderstorms. 

Geology 

The Project is situated within the North Pilbara terrane of the Pilbara Craton. The main 

geological units within the project area are the Kangaroo Caves Formation (western), the 

Pincunah Hill Formation (hosting the magnetite mineralisation), and the Corboy Formation 

(eastern). The Project also includes part of the Paddy Market Formation, which outcrops in the 

northern part of the project area. 

Land Systems 

Seven Land Systems occur across the Project area.  These are the Boolaloo, Boolgeeda, 

Capricorn, Granitic, Macroy, Rocklea, and Talga land systems.  The majority of the Project area 

is within the Capricorn Land System (GHD, 2011). 

Dominant landforms of the Project area are hills, plateaus, ridges, stony plains, valleys and 

drainage channels. None of these landforms are considered unique to the Project area (GHD, 

2011). 

Soils 

Soils in the Project area are predominantly sandy and shallow (GHD, 2011). Soils also contain a 

high proportion of stony material and gravel. Soils on areas of high relief are skeletal while soils 

in the valleys generally have depths of about 5 cm or less. This shallow soil depth can be 

attributed to the fact that the landforms in the Project area and surrounds are actively eroding 

and very few depositional areas are present. 

Soils generally have a pH within 5.7 to 7.5, though in some areas soils were strongly alkaline, 

which may affect plant growth. Soils were generally low in macronutrients and deficient in 

copper and zinc. Levels of iron, manganese, arsenic, chromium and cobalt are naturally 

elevated (GHD, 2011).  
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Regional Catchment 

The Project is located on the divide between the Turner River and Strelley River Catchments 

(WorleyParsons, 2012a).  The Turner River empties to the ocean to the west of Port Hedland 

and is one of the major rivers of the Port Hedland Coast Catchment. The Strelley River is a 

tributary of the De Grey River. 

Local Catchment and Hydrology 

The main drainage lines in the Project area are Lost Boys Creek, to the north of the proposed 

open pit, and an un-named creek which parallels the mine access road and flows into Turner 

River to the south of Pincunah Waterhole. A number of semi-permanent and permanent water 

pools have been recorded in the areas surrounding Project infrastructure.  These may act as 

refuges for fauna during drier periods. All recorded water pools are outside of infrastructure 

development areas. 

Vegetation and Flora 

A total of 33 vegetation communities have been mapped during the 2011 surveys with the 

majority of vegetation assessed as being in very good to excellent condition.  The majority of 

vegetation units are well represented in the region. Vegetation units FpAtCo and GaTw have 

been identified by ecologia Environment (2011a) as being of local sigfificance. While expected 

to be well represented regionally, these vegetation units are likely to be restricted to small 

areas. Both of these vegetation units are outside of areas proposed to be cleared for the Project 

(ecologia Environment, 2011a). 

No Threatened or Priority Ecological Communities have been recorded from the Project area 

and surrounds, neither have any Declared Rare Flora or flora listed under the EPBC Act. Eight 

Priority flora species have been recorded from the Project area and surrounds (ecologia 

Environment, 2011a): 

 Abutilon pritzelianum (DEC Priority 1) 

 Heliotropium muticum (DEC Priority 1) 

 Pityrodia sp. Marble Bar (DEC Priority 1) 

 Euphorbia clementii (DEC Priority 2) 

 Acacia glaucocaesia (DEC Priority 3) 

 Gymnanthera cunninghamii (DEC Priority 3) 

 Goodenia nuda (DEC Priority 4) 

 Ptilotus mollis (DEC Priority 4) 
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None of these species are located within areas to be cleared.  Some locations of the P4 species 

Goodenia nuda are close to the Mine Access and Haul Road alignment, though this is yet to be 

finalised. 

Terrestrial Fauna 

Seven fauna habitats have been mapped across the Project area and surrounds.  These are 

Acacia shrubland and hard soil, Creek line, Granite Outcrop, Rocky Plains with Spinifex, Rocky 

Ridges, Breakaways and Gorges, Rocky Spinifex Hills and Sandy Plains with Spinifex and 

Scattered Granites. All habitats are well represented in the region. 

The Rocky Ridges, Breakaways and Gorges habitat is considered to be habitat of conservation 

significance as it provides suitable denning and breeding habitat for the Northern Quoll, 

potential roost caves for the Pilbara Leaf-nosed Bat and, where it coincides with water pools 

and rock faces, breeding and foraging habitat for the Pilbara Olive Python (ecologia 

Environment, 2012a). This habitat is usually surrounded by large areas of Rocky Spinifex Hills 

habitat. A total of 520 ha of Rocky Ridges, Breakaways and Gorges habitat has been mapped 

in the Project area and surrounds. This equates to 1.4% of the area mapped by ecologia 

Environment (2012a). 

A total of 12 fauna species of conservation significance have been recorded from the Project 

area and surrounds (ecologia Environment, 2012a): 

 Northern Quoll (EPBC Act – Endangered; Wildlife Conservation Act 1950 (WC Act) – 
Schedule 1) 

 Pilbara Leaf-nosed Bat (EPBC Act – Vulnerable; WC Act Schedule 1) 

 Pilbara Olive Python (EPBC Act – Vulnerable; WC Act – Schedule 1) 

 Fork-tailed Swift (EPBC Act – Migratory; WC Act – Schedule 3) 

 Rainbow Bee-eater (EPBC Act – Migratory; WC Act – Schedule 3) 

 Ghost Bat (DEC Priority 4) 

 Long-tailed Dunnart (DEC Priority 4) 

 Western Pebble-mound Mouse (DEC Priority 4) 

 Australian Bustard (DEC Priority 4) 

 Bush Stone-curlew (DEC Priority 4) 

 Grey Falcon (DEC Priority 4) 

 Star Finch (Western) (DEC Priority 4)  
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Matters of National Environmental Significance 

The Northern Quoll (Endangered), Pilbara Leaf-nosed Bat (Vulnerable) and Pilbara Olive 

Python (Vulnerable) have all been recorded from the Project area and surrounds. The Rocky 

Ridges, Breakaways and Gorges habitat is considered critical habitat for these species as it 

provides denning/roosting and breeding habitat. A total of 520 ha of this habitat has been 

mapped in the region, of which 249 ha has been identified as suitable denning habitat for the 

Northern Quoll. Additionally, four potential roost caves for the Pilbara Leaf-nosed Bat have been 

identified in the vicinity of the project area, ranging in distance from 125 m to 4.5 km away from 

proposed infrastructure areas. 

Other habitats within the Project area and surrounds are also suitable as foraging habitat. In 

particular this includes the Creekline and Granite Outcrop habitats. 

Two migratory species, the Rainbow Bee-eater and Fork-tailed Swift, have also been recorded 

from the Project area and surrounds. 

1.6.2 Socioeconomic Setting 

The Project is located in the Shire of East Pilbara.  The surrounding land uses are minerals 

exploration and pastoral activities. The closest community is the Woodstock Aboriginal 

Community, 30 km to the south of the Project while the nearest homestead is Panorama 

Homestead, 40 km to the north east. 

The mine and processing infrastructure is partially located on Wallareenya Pastoral Lease with 

the remainder located on Vacant Crown Land. The western portion of the mine access road is 

located on Kangan Pastoral Lease. 

The majority of the Project infrastructure is located within the boundaries of the Njamal Native 

Title Claim with the western portion of the mine access road located within the Kariyarra People 

Native Title Claim. Fortescue have signed land access agreements with both the Njamal and 

Kariyarra peoples. 

1.7 Key Conservation Values 

Surveys of the area undertaken by ecologia Environment in 2011 have confirmed the presence 

of the Northern Quoll (Dasyurus hallucatus), Pilbara Leaf-nosed Bat (Rhinonicteris aurantia) 

and the Pilbara Olive Python (Liasis olivaceus barroni). The Rocky Ridges, Breakaways and 

Rocky Gorges habitat unit has been identified as habitat of conservation significance as it 

provides breeding and denning/roosting habitat for the Northern Quoll and Pilbara Leaf-nosed 

Bat.  Where this habitat coincides with cliff faces and water pools, it is also provides breeding 

and foraging habitat for the Pilbara Olive Python. 
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A number of semi-permanent to permanent water pools were recorded during surveys by 

ecologia Environment in 2011. These pools are likely to act as refuges for fauna during drier 

periods. All pools are outside of the development footprint of the Project. Site 12 Pool may be 

indirectly impacted through filling of the upper catchment with the waste rock dump, however 

this pool appears to be spring fed and impacted related to inflows from the catchment are likely 

to be minor.  
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2. PROJECT DESCRIPTION 

2.1 Area of Disturbance 

The total area of disturbance associated with the Project is up to 480 ha. The disturbance area 

has been calculated to provide allowance for construction activities such as gaining access to 

the designed area and providing sufficient area for shaping and battering of designed slopes. 

This in turn provides for a more conservative approach to impact assessment for the Project.  

Table 1 provides a breakdown of the disturbance by key areas. 

Table 1: Area of Disturbance 

Description of Area M45/1226 L45/294 L45/293 Total 

Roads (ha) 50 100 40 190 

Pit (ha) 40 - - 40 

Waste (ha) 50 - - 50 

Camp (ha) 35 - - 35 

Processing 
Infrastructure (ha) 

75 - - 75 

Other Infrastructure 
(ha) 

90   90 

Total Area Disturbed 
(ha) 

340 100 40 480 

Undisturbed Land 
(ha) 

10,335 2,926 1,179 14,440 

Total Tenement Area 
(ha) 

10,675 3,026 1,219 14,920 
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2.1.1 Key Characteristics 

The key characteristics of the Project are summarised in Table 2. 

Table 2: Key Characteristics of Proposal 

Relevant Characteristics Description 

Main Activities 
Iron ore strip mining, ore crushing and screening, transport of ore by road 
to Port Hedland. 

Resource Up to 11.3 Million Tonnes of mag-hematite 

Total Material Moved Up to 10.9 Mtpa at maximum mining rate. 

Tailings None. 

Life of Mine Approximately 2.3 years. 

Total disturbance footprint Up to 480 hectares. 

Pit size 1700 m in length, 250 m width. 

Pit depth Maximum depth of 55 m below ground level 

Mining Method 
Standard open cut mining proposed. Overburden and waste material will be 
stored outside of the open pit mining area in a waste rock dump.  

Waste/Overburden Volume Approximately 13.2 Mt to be stored in a waste rock dump. 

Topsoil Volume 
Approximately 2.5 Mt to be stored in a temporary stockpile, no more than 
2 m high for use in rehabilitation. 

Export tonnage Up to 2 Mtpa 

Dewatering Requirements All mining is above water table.  No dewatering is required 

Mine Site Infrastructure and Ancillary Services 

Ore Processing 
Processing of mag-hematite will involve primary, secondary and tertiary 
crushing and magnetic separation to meet an iron ore product requirement 
of 3 mm size fraction for marketing and export. 

Power Diesel-fuelled generators to supply up to 8 MW in total. 

Fuel storage requirements Up to 605 kL supplied by multiple 55 kL tanks 

Water Source and Requirements 
12 production bores producing up to 2.808 GL per annum (from existing 
bores) 

Workshops and Administration 
Facilities 

Administrative and maintenance buildings; Product stockpiles and 
workshops, fuel storage and explosive storage magazine. 

Camp Accommodation camp up to 200 beds. 

Workforce 

Construction: approximately 50 (fly in fly out). 
Operational: Approximately 235 (fly in fly out). 
Management Staff: Approximately 30. 
Operational hours are 24hrs per day, 7 days per week. 

Transport 
Ore to be transported by road to Anderson Point by fleet of up to 9 road 
trains. 

2.1.2 Project Schedule 

Upon Project Approval, the Project Schedule includes: 

 Commence early pioneering earthworks – Jan 2013 
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 Commence pre-stripping and mining – Jan 2013 

 First production of oxide ore – March 2013 

 Completion of Mining – May 2015 

 Mine Closure and Rehabilitation – December 2015 

It is anticipated that the Project’s life will be up to three years, including rehabilitation and 

closure, but excluding post closure monitoring and maintenance. 

2.2 Mining Operations 

2.2.1 Project Reserve 

A reserve statement for the Project is provided in Table 3. This material is considered to have a 

high probability of being mined as an ore source and is scheduled accordingly. 

Table 3: Project Ore Inventory 

 Unit Quantity 

Total Tonnes Ore Mt 11.3 

Total Tonnes Waste Mt 13.2 

Total Tonnes Extracted from Pit Mt 24.5 

ROM Feed Mtpa 5.0 

Waste Rock from Pit Mtpa 5.9 

Total Extraction Rate Mtpa 10.9 

Process waste (dry rejects) Mtpa 3.0 

Product Mtpa 2.0 

2.2.2 Mining Method 

Up to 10.9 Mtpa of ore and of waste will be excavated from the open pit to produce up to 2 Mtpa 

of export product. The open pit will be mined using conventional drill and blast methods, 

followed by truck and shovel excavation, crushing and screening then load and haul by road to 

Port Hedland. 

Pre-stripping 

Development of the Project area requires basic preparatory works including vegetation clearing 

and topsoil stripping. Ore predominantly outcrops at the surface and, as topsoil and vegetation 

is generally sparse, minimal pre-stripping is required to expose it. 

Topsoil and vegetation will be removed and stockpiled for later use in rehabilitation activities. 

Topsoil stockpiles will be located south of the administration area between the tenement 

boundary and the Mine Access and Haul Road. 
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Open Pit Configuration 

The Project involves the development of a single open pit which will be approximately 1.7 km in 

length and 250 m in width.  

Benches at hilltop level will be free-dug where possible, exposing hard rock for drill and blast to 

the first bench level. The first blast bench will have a maximum height of five metres, with the 

following benches being up to 12.5 m in height.  

Design parameters for the open pit are as follows: 

 Bench Slopes: 70° 

 Bench Height: 12.5 m 

 Berm width: 17.7 m 

 Inter-ramp angle: 29° 

 Ramp width: 40 m 

 Ramp Grade: 10% 

Grade control will be undertaken using a combination of reverse circulation (RC) drilling and 

blast hole sampling, or similar, in advance of mining, to establish ore blocks.  

The waste rock dump and ore stockpiles have been located outside of the potential zone of 

instability of the open pit. 

Drill and Blast 

All areas that are not classified as “free dig” will be drilled and blasted utilising modern blasting 

techniques.  The number of blasts will be minimised within the constraints of maintaining a 

continuous supply of broken rock for the mining operations.   

Mining Equipment 

The indicative mining fleet for the Project is provided in Table 4.  Standby units, including those 

for the dump trucks and the bulldozer may also be site based. 

Table 4: Indicative Mining Fleet 

Type Make / Model Capacity Quantity 

Komatsu HD1500 Dump Truck 150t 4 

Komatsu HD785 Dump Truck 100t 8 

Haitachi EX2500 Excavator 250t 1 

Komatsu PC3000 Excavator 300t 1 

Komatsu PC1250 Excavator 100t 2 

Komatsu GD825 Grader 16ft Blade 1 
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Type Make / Model Capacity Quantity 

Komatsu D375 Track Dozer  1 

Caterpillar D9 Track Dozer  2 

Komatsu HD325 Water Cart 30kl 1 

Kenworth T350 Service Truck  2 

Atlas Copco L8 Drill Rig  2 

There will be a number of smaller vehicles and equipment required onsite in addition to the 

mining fleet, such as forklifts, light vehicles, service vehicles and generator powered lighting 

plants. 

Dewatering 

As mining will be conducted above the watertable, pit dewatering will not be required. In-pit 

sumps may be required to collect any incidental rainfall or seepage during mining activities with 

sub-surface drainage from the sumps into the ore body. The surrounding topography and bund 

will direct any runoff away from the open pit, therefore the majority of water in the open pit will 

be from direct rainfall, rather than runoff. 

Calculations of the direct rainfall volumes entering the open pit for a 1 in 5 year ARI and a 1 in 

100 year ARI indicate the open pit would not be inundated with volumes that will cause 

significant disturbance to mining activities. Any water which accumulates in the open pit will be 

used for dust suppression purposes. 

It is proposed to construct a bund around the mine infrastructure area to provide flood protection 

for a 1 in 100 year Average Recurrence Interval (ARI) rainfall event. 

2.3 Ore Stockpiling and Processing 

The processing infrastructure area will contain the following components:  

 ROM ore pad 

 Crushing and Screening Plant 

 Product Stockpiles 

 Road train loading area 

 Power supply 

 Administration, lunch room and ablution buildings. 

An area of 75 ha has been allocated for the processing infrastructure area.  
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2.3.1 Ore Stockpiling and Management 

Ore will be transported via haul trucks to the run-of-mine (ROM) facility, where it will be 

stockpiled prior to processing. ROM stockpiles will be constructed radially around an arc 

centred on the crusher feed bin. 

Dust from the product stockpiles will be minimised via the mobile crushing and screening plant’s 

sprinkler system, or via water carts. Trafficked areas around these stockpiles will be watered by 

the water carts on a regular basis. 

No dust suppression is required for the ROM ore stockpiles, as they will consist of blasted ore 

with limited fines. However, should dust become evident at these stockpiles, the Project’s dust 

management requirements will be revisited and additional management put in place if required. 

2.3.2 Crushing and Screening 

Ore will be crushed, screened and stockpiled into separate lump and fines products at the 

processing infrastructure area, before being loaded onto road trains and transported to ore 

stockpiles and shipping facilities at Port Hedland.   

Ore hauled from the open pit to the ROM pad will undergo processing through crushing, 

screening and magnetic separation. The plant layout is based on the requirements of production 

up to 5.0 Mtpa ROM feed on a double shift. It is proposed to use contracted mobile crushing, 

screening and magnetic separation plant(s) capable of producing a dry fines product and dry 

rejects. The top particle size of the product and reject streams will be nominally 3 mm. 

The proposed plant includes three to four crushing stages, two screening stages and a single 

dry magnetic separation stage. A conceptual process flow diagram is provided in Plate 1.  The 

process includes the following elements: 

 Loader Fed into Feeder Hopper with Vibrating Grizzly:  A front-end loader will be used 
to load the feeder hopper, with a backup loader included to ensure continuity of supply 
and/or manage the product and reject stockpiles. 

 Primary Crusher:  The primary crusher will be a mobile crusher powered by diesel 
engine. 

 Vibrating Screens:  The screening plants will be mobile units incorporating an inclined 
single deck or inclined double deck with discharge conveyors. 

 Secondary Crusher:  The secondary crusher will be a mobile crusher powered by 
diesel engine. 

 Tertiary Crusher:  The tertiary crusher will be a mobile crusher powered by diesel 
engine. 
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 Dry Magnetic Separation:  For magnetic separation, a dry drum separator is proposed, 
comprising a travelling conveyor belt with a magnetic end pulley, producing a dry 
magnetic product stream and a dry non-magnetic reject stream. 

 Dust Suppression:  Water mist dust suppression will be used throughout the plant on 
all transfer points as well as on the stockpile conveyor discharge points. 

Control Philosophy 

The plant will be electrically interlocked via an integrated computerised operating system (PLC) 

mounted in an air-conditioned control room. 

Finished Product Stockpile Management 

For stockpile dust control, misting water sprays will be added at the top of the stockpile 

conveyors to maintain moist ‘active’ stockpiles. Reject stockpiles, inactive stockpiles, loading 

stockpiles and surrounding areas will be sprayed by a water truck as required to maintain 

acceptable dust levels. 

Any oversize from the vibrating grizzly in the crusher feed will be stockpiled and broken on a 

campaign basis prior to re-feeding to the crushing plant. 
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Plate 1: Process Flow Diagram 

 

 

2.4 Tailings Storage 

No tailings will be produced for the Project. 

2.5 Waste Rock Management 

Up to 13.2 Mt of waste rock will be mined throughout the life of the Project. An additional 

3.0 Mtpa of dry rejects will be produced during magnetic separation of the ore. 

Ore and waste rock will be loaded and hauled separately from the open pit.  Waste rock will be 

used initially for bulk earthworks and then stored within the Waste Rock Dump (WRD). Dry 

rejects from the processing plant will also be stored in the WRD. The WRD will require an 

Secondary Crusher

Sec Product

Screen

Scrn Oversize

Dry Plant Rejects

Dry Magnetic Separator

Scrn Undersize

Tertiary Screen

Tert Undersize

Tert Oversize

Dry Product

Tertiary Crusher

Grizzly

Loader

Primary Crusher Product

Primary Crusher



North Star Hematite Project Supporting Information  Page 39 of 191 

NS-AA-EN-0002_Rev 0  

 

 

approximate area of 47 ha to contain the volume of waste rock generated and will have a 

maximum height of 50 m above the existing ground level, which is the approximate height of the 

surrounding ridgelines. The WRD will therefore reflect the current landscape and topography.  

The WRD is located 340 m from the pit edge (Figure 2) and has the following design 

parameters:  

 Lift height 20 m 

 Berm width 29.5 m 

 Final face angle 20° 

 Overall slope angle 15° 

Waste rock will consist of relative competent material with a low soil size fraction.  Geochemical 

assessment of waste rock has been undertaken by GHD (Appendix 1) indicates waste rock is 

non-acid forming given the low sulphur content of waste material and excess neutralisation 

capacity. The assessment further concluded that there was a low potential for metalliferous, 

saline or acidic drainage from waste rock. 

Geochemical characterisation of the waste rock is ongoing and will be undertaken prior to its 

deposition to determine its acid-forming and elemental composition. While it is not expected that 

potentially acid forming (PAF) materials will be encountered, any PAF material discovered will 

be encapsulated in the waste rock dump. 

2.6 Ore Haulage 

Ore will be hauled in 120 tonne payload road trains from the mine product stockpiles to 

Fortescue’s existing Anderson Point shipping facilities at Port Hedland.  Eight to nine road 

trains, each making four to five trips per day, are needed to haul the required quantity of ore to 

Port Hedland.  This equates to one truck movement (empty return or loaded) approximately 

every 16 minutes. 

A new North Star Mine Access and Haul Road to the Great Northern Highway will be built with a 

total length of 38.5 km (Figure 3). This will involve: 

 Construction of a new road from the Wittenoom Rd to North Star 

 Use of 1.5 km of the existing Wittenoom Road and existing level crossings at the BHP 
Billiton Newman rail mainline.   

 Construction of a new road between the BHP Billiton Newman rail mainline and Great 
Northern Highway 

 A new crossing constructed on the Fortescue rail mainline.   
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The road will be nominally 20 m wide with berms and water control extending to a total of 30 m 

where required. The unsealed haul road will also function as the main site access to the Project 

for supplies, workforce traffic and visitors. The unsealed haul road will be maintained and 

watered to provide a safe, trafficable surface. 

Road trains will then travel 106 km north along the sealed Great Northern Highway to Anderson 

Point. 

2.7 Support Facilities 

2.7.1 Construction facilities and Utilities 

Construction of the Project is anticipated to take four to six months and will require a number of 

temporary facilities. FMG Iron Bridge will at first provide good quality road access and water to 

enable pioneering works. The construction workforce will initially be housed at the exploration 

camp. By constructing the Project accommodation camp early in the construction period, 

subsequent construction teams can then be housed at the new accommodation camp to 

complete their activities more efficiently. 

Pioneering works will include earthworks and road works. Partial completion of the pioneering 

works will allow the following activities to commence: 

 Construction of the accommodation camp. 

 Construction of the mine operations centre and contractors’ area. 

 Establishment of the heavy mining equipment workshop. 

 Mobilisation of heavy mining equipment. 

2.7.2 Accommodation Camp 

An accommodation camp for up to 200 persons will be constructed.  This will accommodate 

both construction and operations personnel. Further discussion on the Project workforce is 

provided in Section 2.8. 

The accommodation camp will be designed and constructed in accordance with Fortescue 

Specifications, relevant Australian Standards, Building Code of Australia, and Shire statutory 

requirements. The accommodation camp will include: 

 Up to 200 rooms with ensuites 

 Dry mess and kitchen 

 Wet mess and outdoor area 

 Gymnasium 
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 Recreation room 

 Multi sports court 

 Primary first aid facility (including provision of an ambulance) 

 Laundry facilities 

 Camp management office 

 Telephony and Internet room 

 Ice rooms 

 Power generation facilities 

 Potable water treatment infrastructure 

 Wastewater treatment infrastructure 

 Communications infrastructure 

 Fire fighting equipment (package diesel, electric and jockey pump, fire water tank and 
associated fire water pump) 

 Car parks and landscaped areas using native species. Subject to the appropriate 
approvals, the landscaped areas will be irrigated with effluent from the wastewater 
treatment plant. 

All buildings and structures will be designed for wind loads in accordance with Australian 

Standard 1170.2:2011 (Structural design actions – Wind actions). 

2.7.3 Mine Operations Centre 

The Mine Operations Centre will serve as the co-ordination centre for mining operations. The 

Mine Operations Centre will provide office facilities for site-based employees and will consist of 

transportable buildings. 

The Mine Operations Centre will consist of the following: 

 Administration Office:  A number of transportable buildings for offices, communications 
equipment room, meeting room, reception area and a crib room. 

 Stores:  The stores will likely comprise several shipping containers. 

 Secondary First Aid Facility 

 Ablution Block:  One transportable building containing male and female ablutions. 
Sewage from the ablutions will be stored in a tank and will be disposed either through 
pumping out by truck for off-site disposal or connection to the accommodation camp 
waste water treatment system. 
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 Parking Facility for Light Vehicles. This will be designed for reverse parking and will 
contain windrows to check the rear tyres. 

Potable water will be reticulated to the Mine Operations Centre office buildings and amenities 

from the accommodation camp treatment plant. Storage tanks will be used to provide back-up 

supply in case of service disruption. 

2.7.4 Contractor Facilities 

Contractors will be employed to undertake the mining, processing and product transport 

operations. Contracting companies will be responsible for supplying office buildings, amenities, 

ablutions, services and facilities in accordance with the relevant Contract. Waste water for 

ablutions will be stored in an onsite tank and pumped out by truck for off-site disposal. 

The contractor facilities will also contain fuel storage and refuelling area, workshop, washdown 

area, and laydown area, all of which are discussed in more detail below.  

Fuel Storage and Refuelling Area 

Diesel fuel will be stored in double skinned (self-bunded) tank/s, which comply with Australian 

Standard 1940-2004. These tanks will be fitted with overfill alarms and visual indicators of an 

internal wall rupture (i.e. dip tube) and protected from vehicle strikes with windrows and/or 

bollards. 

A lined refuelling pad will be provided adjacent to the fuel storage tanks, with at least one of the 

tanks consisting of an on-board bowser for dispensing fuel to light vehicles, and a fast fill for 

refuelling heavy earth-moving equipment. 

A contracted fuel supplier will transport diesel fuel to site on a regular basis by tanker road train 

deliveries. 

Workshop and Washdown Area 

A workshop and washdown area will be established for the maintenance of Contractor plant and 

equipment. 

The washdown area will be designed to incorporate a collection sump to collect and store runoff 

that is potentially contaminated with hydrocarbons. This sump will also collect drainage from the 

workshop area. Any potentially contaminated water will be treated through an oil-water 

separator to remove hydrocarbon residues. Treated water will be used in dust suppression 

while oily residue will be removed from site using a licensed contractor for disposal at a licensed 

facility.  
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Contractors’ Parking and Laydown Area 

The parking and laydown area will primarily be used for heavy vehicles and the storage of 

spares and waste materials to be transported offsite. Designated parking areas will provide a 

forward facing ‘go-line’ to avoid reversing manoeuvres and windrows to check vehicle 

movements. This area will be wetted and rolled to create a trafficable hardstand surface prior to 

use to minimise dust emissions. 

2.7.5 Wastewater Management 

All camp sewage and wastewater will be treated in a wastewater treatment plant. The 

wastewater treatment plant will consist of an aerobic treatment unit constructed and operated in 

accordance with Western Australian Department of Health and local government regulations. 

Treated effluent will be disposed of at a spray irrigated evaporation area and will meet quality 

standards described in the Draft Guidelines for Use of Recycled Water in Western Australia 

(Department of Health, 2009) applicable for use as garden irrigation and any other statutory 

requirements. 

At an average domestic water consumption of 350 litres per person per day and a workforce 

roster that that allows for approximately 170 people on site at any one time, an estimated 

disposal volume of 60 kilolitres (kL) per day is anticipated.  This quantity is within the Category 

85 Registration threshold (>20 but <100 kL/day) stipulated by Schedule 1 of the Environmental 

Protection Regulations 1987, but well below the Category 54 Licence threshold (>100 kL/day).  

Should the camp be full, up to 70 kL per day is anticipated.  This is still within the Category 85 

Registration threshold. 

The quantity of wastewater from ablutions at the mine site is expected to be significantly less 

than the accommodation village.  The mine site facilities do not include shower, laundry or 

kitchen wastewater.  Mine site wastewater will be stored in a tank and will be disposed either 

through pumping out by truck for off-site disposal or connection to the accommodation camp 

waste water treatment system. 

2.7.6 Explosives Magazine 

The explosives magazine has been located in a designated area 1.5 km from the mine bund 

wall. The transport, storage and use of explosives will be subcontracted to a licensed service 

provider. Ammonium nitrate based explosives will be stored separately to detonators, ripcords 

and any other site-stored explosives. All explosives material and equipment will be stored in a 

magazine compliant with the Dangerous Goods Safety Act 2004 (WA) and the Mines Safety 

Inspections Act 1994 (WA). 
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2.7.7 Water Production Bores and Pipelines 

The project water demand is described in Section 2.10.1. Water supply for the project has been 

designed to meet the project’s peak water demand of approximately 234,000 kL per month, 

occurring in the 2014. Initial water supply for the purpose of mine and road construction, mine 

operations and camp supply will be provided by up to 12 existing bores located within 

Fortescue’s rail corridor, previously approved by DoW. Delivery to the mine area will be via 

above ground pipes to storage tanks or storage ponds (turkey nests). 

Water supply for potable use will be treated using a packaged Reverse Osmosis (RO) plant or 

ultraviolet treatment. Should a RO plant be used, FMG Iron Bridge will investigate disposal 

options for the small volumes of brine that would be produced, including dilution and reuse in 

operations or dust suppression water stream. 

Table 5 below provides details of the production bores planned to supply this water 

requirement. 

Table 5: Production bore details for mine area supply 

2.7.8 Waste Management 

Wastes produced will be those routinely produced at mining facilities and will include general 

refuse, medical waste, non-metal scrap (containers, pallets, wood, plastic, concrete), office and 

administrative waste, putrescible waste, tyres, batteries and wastewater. 

Wastes will be segregated and stored appropriately before being removed from site by a 

licensed contractor for disposal at an appropriately licensed facility as required. There will be no 

Bore Name Easting  Northing Cased 
Depth 
(mbgl) 

Screened 
Interval 
(mbgl) 

Casing 
ID 

Casing 
Material 

Screened Aquifer 

WS05P3 677647 7671007 54 14 – 50 155 PVC Fractured rock (FR) 

WS05P4 677347 7671040 48 6-48 155 PVC FR 

WS06P1 678403 7667448 69.5 3.5-69.5 155 PVC FR 

WS06P2 678730 7666739 66 6-66 155 PVC FR 

WS06P3 678571 7667676 50 4-50 155 PVC FR 

CWS01P3 680644 7666772 39.4 9.4-39.4 155 PVC FR 

CWS01P4 680509 7666854 38.4 2.4-38.4 155 PVC FR 

WS07AP1 683093 7656517 52 22-52 155 PVC FR 

WS07AP2 683038 7656657 45 15-45 155 PVC FR 

WS08P1 694678 7631905 43 13-43 155 PVC FR 

WSO8P2 694922 7632381 63.9 3.9-63.9 155 PVC FR 

WS08P3 694733 7632083 54 10.6-52.5 155 PVC FR 
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on-site waste disposal. Waste storage will be designed to minimise wildlife access, with closed 

lids on any putrescibles and crib waste collection and storage vessels. 

As previously identified, should a RO plant be used, FMG Iron Bridge will investigate disposal 

options for the small volumes of brine that would be produced, including dilution through 

addition to the process or dust suppression water streams. 

2.8 Workforce 

The construction workforce will consist primarily of contractor employees, supplemented with a 

small number of FMG Iron Bridge personnel, primarily in management and technical roles. A 

permanent workforce of approximately 235 people will be required. This will be split into three 

rostered shifts, such that only two thirds of this workforce (157 people) will be on site at any one 

time. Where possible, local contractors and employees will be used, depending on availability 

and the skills required. 

Due to the remote location of the mine site, all personnel will be fly in/fly out from Port Hedland 

and will be transported to and from site by bus. The majority of the workforce will be 

accommodated onsite. 

In addition to the permanent workforce, external providers will be required to supply 

maintenance and service personnel on an as-needed basis.  This is estimated to average 10 

additional personnel.  Catering personnel are estimated to add another 10 personnel and an 

additional allowance of 10 persons has been provided for visitors.  This gives a total of 265 

contractors, FMG Iron Bridge staff and visitors. With approximately one third of the total 

workforce rostered off, it is anticipated approximately 160-170 people will be on site at any one 

time. 

Mining, processing and product transport are expected to operate 24-hours a day, seven days a 

week. Drill and blast will be restricted to day shift operations as a safety precaution. 

2.9 Haulage and Access Roads 

2.9.1 Product Transport and Export 

FMG Iron Bridge is proposing to haul iron ore by road from the mine to Fortescue’s existing 

Anderson Point facilities. The haulage operation is proposed to be a 24 hour operation with 

triple configuration road trains. The trucking frequency will be in the order of one loaded truck 

every 30 minutes. The haulage route is described in Section 2.6. 

The North Star Mine Access and Haulage Road will be constructed for access to the Great 

Northern Highway and will be suitable for Class 1, 2 or 3 traffic.  A 20 m wide constructed road 

pavement will be required to allow for access of heavy haulage trucks and light vehicles. The 

total disturbance width of the road will be 30 m to allow for road berms, shoulders and drains. In 
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consideration of the Project’s relatively short mine life, the access road basis of drainage design 

will satisfy a 1-in-5-year ARI rain event. 

According to Regulation 13.7 of the Mines Safety and Inspection Regulations 1995, it is the 

responsibility of the Mine Manager to ensure that the design and construction of each road is 

such to enable the safe operation of all mobile equipment authorised to travel on the road. The 

North Star Mine Access and Haulage Road will be designed to satisfy this requirement. 

The Great Northern Highway has Main Roads Western Australia (MRWA) concessional load 

haulage requirements. FMG Iron Bridge will comply with all MRWA notifications and permits for 

concessional load haulage. 

The North Star Mine Access and Haulage Road will be located within Miscellaneous Licences 

L45/293 and L45/294. 

2.9.2 Access Ramp 

An access ramp will be constructed between the open pit and ROM pad to provide access for 

haulage of material from the Mine Pit to the processing plant. Design of the Access Ramp will 

be in accordance with the relevant Fortescue Specifications and Australian Standards. 

2.9.3 Access Roads and Tracks 

A number of internal access roads and tracks will be required to provide access to various 

facilities including the accommodation camp, explosives magazine and water supply bores. 

Existing exploration and/or pastoral tracks will be used where possible to minimise disturbance. 

Due to the short mine life and relatively small footprint of the Project, all roads and access 

tracks are planned to be unsealed and constructed with local material. 

Access roads and tracks will avoid any larger vegetation where possible.  Road construction will 

consist of stripping groundcover vegetation and topsoil and stockpiling it in windrows either 

adjacent to the roads or in designated stockpile areas. A scraper-grader will then form the road 

and create an additional windrow to protect stockpiled soil from potential disturbance. Passive 

drainage will be created through construction of each minor access road. Significant drainage 

requirements (e.g. culverts) are not anticipated but may be required in low points. 

2.10 Resource Requirements and Regional Infrastructure 

2.10.1 Water Usage 

Water supply for potable, processing, dust suppression and other requirements will be supplied 

from 12 existing bores located in Fortescue’s mainline rail corridor. Table 6 provides the water 

demands for the construction phase of the Project while Table 7 provides details of the 
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operational water requirements for the Project.  Average demand during construction is 

estimated to be 216,000 kL/month while average demand during operations is expected to be 

234,000 kL/month. Water demand will gradually increase following construction and during 

operational ramp up, resulting in a peak average water demand of approximately 

234,000 kL/month. 

Table 6: Mine Area Construction Groundwater Demands 

Demand Item Average Monthly Demand 
(kL) 

Annual Abstraction 
(kL) 

Demand Duration 
(months) 

Earthworks 36,000 432,000 6 

Road 72,000 864,000 6 

Camp 18,000 216,000 6 

Other 18,000 216,000 6 

Construction Total 216,000 2,592,000 6 

 

Table 7: Mine Area Operations Groundwater Demand Details 

Demand Item Average Monthly Demand 
(kL) 

Annual Abstraction 
(kL) 

Demand Duration 
(months) 

Dust Suppression Mine 72,000 864,000 22 

Dust Suppression Road 72,000 864,000 22 

Processing Plant 36,000 432,000 22 

Washdown/Infrastructure  18,000 216,000 22 

Camp 36,000 432,000 22 

Operations Total 234,000 2,808,000 22 

Commercial dust suppression products/surfactants (for example Dustmag) will be used to 

minimise the amount of water required for haulage route dust suppression and maximising the 

length of time between water applications. 

Water extracted from the production bores will be delivered to site via above ground high 

density polyethylene (HDPE) piping and stored in a 16 ML capacity lined water storage pond in 

the mine area.  This will provide up to two days storage for peak daily demand up to 8,000 

kL/day. 

The water storage pond is expected to be constructed using mining waste material. The pond 
will either be landscaped to allow animal egress or have specific animal egress points installed.  

Water extracted for potable purposes will be piped to the accommodation camp where it will be 

treated to meet the minimum requirements of the Australian Drinking Water Guidelines 

(NHMRC, NRMMC, 2011). Treated water will be stored in a tank with five days storage 

capacity.  Potable water demands for other areas within the Project will be reticulated from the 

accommodation camp.  
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2.10.2 Energy Usage 

Power distribution assets are not located within a reasonable distance of the Project area.  As 

such, power supply for the Project will be sourced from multiple mobile diesel generators. The 

Project power demand will be up to 8.0 MW which includes: 

 Mining Infrastructure – up to 0.5 MW 

 Mobile Crushing Hubs – 6.5 MW 

 Accommodation camp – (200) persons – 0.8 MW 

Diesel generator sets will be located at each of these main demand locations.  

All electrical installations will conform to Fortescue Specifications, Australian Standards, 

Western Australia Electrical Requirements, and the Mines Safety and Inspection Act 1995 and 

associated Regulations. 

2.10.3 Fuel Usage and Hydrocarbons 

It is estimated that up to 29 ML per annum (MLpa) of diesel will be required for the Project.  This 

includes: 

 Offices, Workshop and Fuel Facility – up to 0.44 MLpa 

 Camp – up to 0.44 MLpa 

 Site Establishment and Infrastructure – up to 4.75 MLpa 

 Mining – up to 8.77 MLpa 

 Crushing – up to 4.4 MLpa 

 Drill and Blast – up to 1.26 MLpa 

 Ore Transport – up to 8.91 MLpa 

Onsite diesel storage will provide capacity for up to 605 kL based on one week’s storage for 

29 MLpa. Diesel will be stored in up to 11 double skinned (self-bunded) 55 kL capacity tanks 

compliant with Australian Standard 1940:2004 (The storage and handling of flammable and 

combustible liquids). It is expected that these tanks will be located at the following locations: 

 2 x 55kL tank at the accommodation camp (power generation and light vehicles),  

 9 x 55kL tanks at the Mining Area (infrastructure power station, mining fleet).  

Tanks will be fitted with overfill alarms and visual indicators of an internal wall rupture (i.e. dip 

tube) and protected from vehicle strikes with windrows and/or bollards. A lined refuelling pad will 

be provided adjacent to the fuel storage tanks, with at least one of the tanks consisting of an on-
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board bowser for dispensing fuel to light vehicles, and a fast fill for refuelling heavy earth-

moving equipment. 

A contracted fuel supplier will transport diesel fuel to site on a regular basis by tanker road train 

deliveries. 

A range of lubricating oils will also be required.  Bulk storage tanks of 10 kL for each oil grade 

will be required.  These will similarly be either self bunded tanks or tanks located in a bunded 

compound.  An additional oil tank of 10 kL will be used to collect waste oil for offsite disposal. 

A licence to store dangerous goods will be submitted to the Department of Mines and Petroleum 

when exact storage capacities and locations are finalised.  

2.10.4 Bulk Earthworks 

A total of 3.34 million cubic metres (Mm3) of material is required for bulk earthworks at various 

locations across the Project. Material will be sourced from mine waste and includes the 

following: 

 Main pad for the Mine Infrastructure area – 1.5 Mm3 

 Main pad for the Camp – 0.6 Mm3 

 Miscellaneous – 0.1 Mm3 

 Cut and fill Ramp from the top of the North Star plateau for access. – 1.14 Mm3 

2.10.5 Communications 

A stand-alone satellite link system will provide television, telephone and data communications 

for the site. 
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3. EXISTING ENVIRONMENT 

3.1 Climate 

The Pilbara has an arid climate, which is influenced by two air masses over the region, the 

Indian Tropical Maritime air moving in from the west or north-west, and the tropical continental 

air from the inland (Rangelands Overview - Pilbara, 2009). The region is characterized by low 

and highly variable rainfall (both spatially and temporally), high daily temperatures and high 

evaporation rates. Within the Pilbara there are two distinct seasons; a hot summer (Wet 

season) from October to April and a mild winter (Dry season) from May to September. 

The Pilbara is also subject to Tropical Cyclones during the Wet season with the coastal area 

between Port Hedland and Exmouth Gulf the most cyclone prone area in Australia (BoM, 2012). 

The closest operational Bureau of Meteorology (BoM) recording sites to the Project are Marble 

Bar (Site No. 004106) and Redmont (Site No. 044043).  Marble Bar is about 80 km east of the 

Project while Redmont is about 80 km to the south. Long term historical climatic data from these 

stations are used inform the following sections. 

3.1.1 Temperature 

Temperatures are generally high, with average maximum temperatures at Marble Bar ranging 

between 24.7°C in July to 40.1°C in December.  Average maximum temperatures at Redmont 

are generally one to two degrees cooler than those at Marble Bar.  Average minimum 

temperatures at Marble Bar range from 11.7°C in July to 26.1°C in January, with temperatures 

at Redmont roughly similar.  Graph 1 displays the average monthly minimum and maximum 

temperatures for Marble Bar and Redmont (BoM, 2011).  
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Graph 1: Average Monthly Temperatures at Marble Bar and Redmont 

 

3.1.2 Rainfall 

Rainfall events are variable and influenced by tropical cyclones and thunderstorms, which are 

common in the Pilbara region (approximately 20 to 30 occur per year, with 15 to 20 occurring in 

coastal regions) (BoM, 2012). Local thunderstorms and cyclonic events occur between mid-

December and April which can produce damaging winds and flooding in inland area. Cyclones 

weaken as they move inland, and weaken faster when moving over hills and mountains such as 

the Hamersley and Chichester Ranges. 

Average annual rainfall for the Project area ranges from 312 mm at Marble Bar to 362 mm at 

Redmont (BoM, 2011). The maximum average monthly rainfall at Redmont is 67.1 mm in 

January and 87.8 mm at Marble Bar in February. Graph 2 displays the average monthly rainfall 

for Marble Bar and Redmont. 

The highest recorded monthly rainfall at Marble Bar was 388.6 mm and 289 mm at Redmont. 

This clearly illustrates the variable nature of rainfall in the Pilbara, spatially and temporally. 
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Graph 2: Average Rainfall at Marble Bar and Redmont and Average Daily Evaporation at Marble Bar 

 

Evaporation greatly exceeds mean annual rainfall. Average pan evaporation rates at Marble Bar 

are 9.1 mm per day (approximately 3,300 mm per year). 

3.1.3 Winds 

Wind directions at Marble Bar are dominated by south-easterly winds between April and 

December, with varying wind speeds throughout the year (Plate 2). 
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Plate 2: Representative Local Wind Roses Near the North Star Mine Area (Marble Bar Site No. 004106) 
Source (BOM; 2011) 

 

 

 January – March (Summer – Autumn) April – June (Autumn – Winter)

 

 July – September (Winter – Spring) October – December (Spring – Summer) 

3.2 Geology 

3.2.1 Regional Geology 

The North Star project is situated within the North Pilbara terrane of the Pilbara Craton which is 

Archaean in age, and contains volcanic and volcaniclastic rocks of the Pilbara Super Group 

(greenstone belts) intruded by Archaean age felsic granitoids, to form dome and keel type 

structures. The area has generally been regionally metamorphosed to greenshcist faces, and 
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folded into sub vertical tight to isoclinal folds that have wrapped around granitoid contacts 

during regional transpressional deformation and now are parallel to the granite contacts. This 

regional deformation was also accompanied by strike slip and reverse faulting which has 

dislocated the main formations in the project area. The North Shaw 1:100,000 geological maps 

cover the project area and the regional geology is largely based on the work of Van Kranendonk 

(2000). 

3.2.2 Local and Project Geology 

The geology of the Project area has been described as part of the North Star Magnetite Project 

feasibility study (FMG, 2012). The main geological units within the project area are the 

Kangaroo Caves Formation (western), the Pincunah Hill Formation (hosting the magnetite 

mineralisation), and the Corboy Formation (eastern). The project also includes part of the Paddy 

Market Formation, which outcrops in the northern part of the project area. These volcano-

sedimentary rock units are aged c. 3238-3225 Ma, and are wedged (dome and keel structure) 

between the Yule Granitoid Complex to the southwest (c. 3470-2927 Ma), and the Strelley 

Granitoid Complex to the east (c. 3238-3225 Ma).  

The Kangaroo Caves Formation belongs to the Sulphur Springs Group, and forms the basal unit 

in the project area, consisting largely of andesitic to felsic volcanic rocks intruded by dacitic and 

rhyolitic sills. In the North Star project area, the Kangaroo Caves Formation consists of 

intercalated dark cherts, shales, minor banded iron formation, and fine grained 

tuffaceous/volcaniclastic lithologies. It is conformably overlain by the Pincunah Hill Formation. 

Evidence from field mapping suggests that the contact between the Kangaroo Caves and the 

Pincunah Hill Formations is a faulted contact through much of the North Star project area.  

The Pincunah Hill Formation forms the lowest unit of the Gorge Creek Group and conformably 

overlies the Kangaroo Caves Formation. It is composed of thinly bedded banded iron formation, 

and bedded chert layers with minor intercalated ferruginous shale, and fine grained sedimentary 

and volcaniclastic rocks. This Formation is the host to the magnetite mineralisation at North 

Star.  

Conformably overlying the Pincunah Hill Formation, and forming the eastern contact, is the 

Corboy Formation, which is composed of quartzite, lithic sandstones, and pebble 

conglomerates, with minor volcaniclastic rocks.  

In the northern most part of the project area is the Paddy Market Formation which lies 

conformably over the Corboy Formation, and is comprised of thinly bedded cherts, cherty 

banded iron formation, and ferruginous shales.  

Structural relations indicate that the Kangaroo Caves, Pincunah Hill, and Corboy Formations 

are in fact overturned in the project area, and all dip steeply (75-85 degrees) to the west.  
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3.3 Soils and Landscape 

3.3.1 Land Systems 

The Project is located in the Chichester sub-region of the Pilbara bioregion as defined by the 

Interim Biogeographic Rationalisation for Australia (IBRA).  This subregion largely consists of 

undulating basalt and granite plains with significant areas of basalt ranges. The plains are 

described as supporting a shrub steppe of Acacia inaequilatera over Triodia wiseana hummock 

grasslands while the ranges support a Eucalyptus leucophloia tree steppe (Kendrick & 

McKenzie, 2001). 

The Project area is within a highly eroded ancient peneplain. Remnants of the surface of this 

peneplain now exist as plateaus, hills and ridges. It also lies over the Turner River and Strelley 

River catchments with the North Star plateau acting as the principle drainage divide between 

these catchments. 

Seven land systems have been identified within the Project area, using the mapping undertaken 

by Van Vreeswyk et al (2004). These are the Boolaloo, Boolgeeda, Capricorn, Granitic, Macroy, 

Rocklea, and Talga land systems.  These land systems are shown on Figure 4 and described in 

Table 8.  The majority of the Project lies in the Capricorn land system. 

Table 8: Land Systems and Associate Geology units and Soil Descriptions 

Land System Description Geology Soil Descriptions 

Boolaloo Erosional surfaces; granite 
hills with boulder strewn 
slopes, tor heaps and bare 
domes surrounded by 
restricted stony and sandy 
plains; widely spaced tributary 
drainage patterns of narrow 
drainage floors and channels. 
Relief mostly less than 50 m. 

Achaean granite and 
gneiss, minor 
Quaternary sand 

Hills, tor heaps and hill slopes – Bare 
rock, stony soils and red shallow 
sands 
Sandy plains – Red deep sands 
Stony plains - Red shallow sands 
Tracts receiving run-on – Red 
shallow sands 
Narrow drainage floors and channels 
– Red sandy earths. Channels with 
river 
bed soils 

Boolgeeda Predominantly depositional 
surfaces; very gently inclined 
stony slopes and plains below 
hill systems becoming almost 
level further downslope; 
closely spaced, dendritic and 
sub-parallel drainage lines. 
Relief up to about 20 m. 
Supports hard and soft 
Spinifex grasslands and 
mulga shrublands. 

Quaternary colluvium Low hills and rises –  
tony soils and red shallow loams 
Stony slopes and upper plains – Red 
shallow loams or red loamy earths 
Stony lower plains – Red loamy 
earths 

Groves – Red loamy earths 
Narrow drainage floors and channels 
– Red loamy earths and minor self 
mulching cracking clays. Channels 
with river bed soils 
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Land System Description Geology Soil Descriptions 

Capricorn Erosional surfaces; ranges 
and hills, restricted stony 
lower plains and valleys; 
moderately spaced tributary 
drainage patterns. Relief up to 
180 m. Supports shrubby hard 
and soft spinifex grasslands. 

Lower Proterozoic 
sandstone, greywacke, 
dolomite and shale 

Ridges, hills and upper slopes – Stony 
soils 
Lower footslopes – Red shallow 
loams 
Stony plains – Red shallow sands 
and red shallow loams 
Narrow drainage floors and channels 
– River bed soils 

Granitic Erosional surfaces; hill tracts 
and domes on granitic rocks 
with rough crests, associated 
rocky hill slopes, restricted 
lower stony plains; narrow, 
widely spaced tributary 
drainage floors and channels. 
Relief up to 100 m. 

Achaean and 
Proterozoic granite, 
gneiss, granodiorite and 
porphyry 

Hills, ridges, domes and upper slopes 
– Stony soils, red shallow sands and 
bare rock 
Lower slopes – Red shallow sands 
Stony plains – Red shallow sands 
and red loamy earths 
Narrow drainage floors and channels 
– Red shallow sands and shallow 
river bed soils in channels 
Drainage foci - Red shallow sands 

Macroy Erosional surfaces; gently 
undulating stony plains and 
interfluves with quartz surface 
mantles, sandy surfaced 
plains, minor calcrete plains, 
closely spaced tributary 
drainage lines in upper parts, 
wider downslope; minor 
granite hills, tor fields and 
quartz ridges. Relief up to 
25 m. Supports hard and soft 
spinifex grasslands. 

Achaean granite and 
granodiorite; Quaternary 
alluvium, colluvium and 
minor alluvium. 

Low hills and ridges – Stony soils and 
red shallow loams 
Stony plains and interfluves – Red 
shallow sands, red sandy earths, red 
shallow sandy duplex soils and red 
shallow loams 
Sandy plains – Red deep sandy 
duplex, red shallow sandy duplex, 
red sandy earths and red deep sand 
Calcrete plains – Calcareous shallow 
loams and red deep sandy duplex 
soils 
Drainage floors and channels – Red 
sandy earths, red deep sands, red 
deep sandy duplex soils and red 
loamy earths. Channels of river bed 
soils 

Rocklea Erosional surfaces; ridges and 
plateaux remnants on basalt 
with steep stony slopes, 
restricted lower slopes, stony 
interfluves and minor gilgai 
plains, moderately spaced 
tributary drainage patterns of 
small channels in shallow 
valleys in upper parts 
becoming broader floors and 
channels downslope. Relief 
up to 110 m. Supporting hard 
Spinifex (and occasionally soft 
spinifex) grasslands. 

Achaean basalt, Lower 
Proterozoic basalt, 
dolerite, tuff and 
agglomerate, minor 
shale and jaspilite 

Hills, ridges, plateaux and upper 
slopes – Stony soils, red shallow 
loams and calcareous shallow loams
Lower slopes – Red shallow loams 
and red shallow sandy duplex soils 
Stony plains and interfluves – 
Calcareous shallow loams, red sandy 
earths and shallow red/brown non-
cracking clays 
Gilgai plains – S 
lf-mulching cracking clays 
Upper drainage lines – Red shallow 
sands and calcareous sallow loams. 
Channels with river bed soils 
Drainage floors and channels – Red 
loamy earths with red shallow sandy 
duplex soils and red/brown non-
cracking clays 
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Land System Description Geology Soil Descriptions 

Talga Erosional surfaces; hill tracts 
and ridges on basalt, 
greenstones, schist, other 
metamorphics and chert with 
rocky rounded crests and 
ridge tops extending for many 
kilometres, very steep upper 
slopes, more gently inclined 
lower footslopes, restricted 
lower stony plains and 
interfluves; moderately 
spaced tributary and strike 
aligned drainage floors and 
channels. Relief to 100 m. 
Supports hard and soft 
spinifex grasslands. 

Achaean basic 
volcanics, ultramafic 
rocks and other 
metamorphics. 

Hills and ridges – Stony soils and 
some calcareous shallow loams 
Lower footslopes – Calcareous 
shallow loams and red shallow loams
Stony plains – Red shallow loams 
and minor calcareous shallow loams 
Drainage floors and channels – Red, 
deep sandy duplex soils. Channels 
with river bed soils 

A landform and soil assessment was undertaken for the Project area and surrounds (Appendix 

2). This assessment determined the main land units of the area to be: 

 Hills 

 Plateaus 

 Ridges 

 Stony plains 

 Valleys 

 Drainage channels 

None of these land units are considered to be unique to the region (GHD, 2011).  A spring 

located north east of the Project is considered to be locally significant as it provides a source of 

permanent water for fauna (GHD, 2011) and thus may be a refuge during drier times. Water 

pools are discussed in more detail in Section 3.4. 

3.3.2 Physical Properties 

Most soils in the Project area contained a high percentage of gravel and stone in the soil profile 

and are covered by a stony mantle (GHD, 2011). Soils are predominantly sandy and were found 

to be mostly shallow.  Soils on areas of high relief are skeletal and while soil depth does 

increase in the valleys, soil depths of five centimetres and less were recorded at the majority of 

locations and subsoils are generally absent (GHD, 2011). The key factor in relation to the 

shallow soils of the Project area is that nearly all landforms are actively eroding with very few 

depositional areas (GHD, 2011). 

Soils were assessed for stability by determining dispersion percentage and Emerson dispersion 

class. Overall, soils are considered to be relatively stable and suitable for use in rehabilitation. 

Tested soils returned an Emerson class of 5, indicating they are slightly dispersive, and 
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dispersion percentages of zero to 59 percent, also indicating the soils are either not dispersive 

or only slightly dispersive (GHD, 2011). 

3.3.3 Chemical Properties 

Soil investigations undertaken by GHD (2011) are summarised as follows: 

 The pH of topsoils is generally moderately acid to neutral (5.7 – 6.9), however some 
topsoils are mildly to strongly alkaline (7.5 – 8.7). Alkalinity of pH 8.7 may be caustic to 
plant roots and may limit the availability of some nutrients. 

 Where subsoil exists, this is generally mildly to strongly alkaline (7.5 – 8.7). 

 Electrical conductivity values ranged from 0.01 dS/m to 0.163 dS/m, well below the 
plant growth threshold of 1.2 dS/m. 

 Soils are generally low in the key macronutrients Nitrate, Phosphorous, Potassium and 
Sulphate, and are deficient in copper and zinc. 

 Iron levels are moderate to high while manganese levels are moderate to high.  High 
levels of manganese combined with low pH can be toxic to plants. 

 Levels of some heavy metals appear to be naturally elevated with arsenic, chromium 
and cobalt above Soil Ecological Investigative levels at some sites. 

 Levels of organic carbon in all soils was less than one percent, indicating they have 
poor structure, may be prone to hardsetting and have reduced water permeability. 

 Cation Exchange Capacity of the soils is low, indicating they will not retain nutrients or 
chemicals added to the system, which will be lost to deep drainage. 

 Exchangeable sodium percentage (ESP) and the calcium to magnesium ratio of some 
soils are low indicating they are potentially dispersive. However, as these soils have 
ESP values less than five percent, they will only be slightly dispersive, as supported by 
the dispersion percentage test results. 

3.4 Hydrology 

A desktop assessment of the hydrology of the Project area and surrounds was undertaken by 

WorleyParsons in 2012 and is included as Appendix 3. 

3.4.1 Regional Hydrology 

The Project area lies on the catchment boundary of the Turner River and Strelley River (Figure 

5).  The Turner River has a catchment of 4,802 km2 and is a major river of the Port Hedland 

Coast Catchment while the Strelley River has a catchment area of 2,805 km2 and is a sub-

catchment of the Shaw River (WorleyParsons, 2012a). 
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Drainage lines in the region are ephemeral and generally only flow for short durations following 

rainfall events (WorleyParsons, 2012a).  Intermittent flows normally occur during the wet season 

with long periods of no flow during the dry season (WorleyParsons, 2012a). 

3.4.2 Project Hydrology 

The local topography consists of a series of plateaus, hills, ridges and valleys ranging from 

approximately 220 mAHD to 420 mAHD.  As a result, numerous ephemeral drainages are found 

across the project site.  The main drainage lines in the area are: 

 Lost Boys Creek to the north of the proposed mine pit, which ultimately flows into the 
Turner River via Chinamon Creek. 

 An unnamed creek which parallels the mine access road and flows into the Turner 
River just south of Pincunah Waterhole.   

Several small drainages on the eastern edge of the project area flow into Six Mile Creek which 

ultimately flows into East Strelley River. The hydrographic features of the Project area and 

surrounds are shown on Figure 6. 

A number of semi-permanent and permanent pools have been identified in the vicinity of the 

Project area. During the 2011 landscape and soil assessment, GHD identified a spring fed pool 

in a deeply incised gorge approximately 7.8 km north east of the open pit. This pool was 

subsequently revisited by ecologia Environment during the 2011 fauna surveys undertaken 

across the project area and surrounds. A total of 11 pools were located during the fauna 

surveys as detailed in Table 9 and shown on Figure 6.  These pools are likely to represent a 

refuge for fauna in drier months (ecologia Environment, 2012a) however many are likely to be 

ephemeral with only three pools identified as permanent water sources. All pools are located 

outside of infrastructure development areas. 

Table 9: Water Pools Located During 2011 Fauna Survey 

Pool Name Type Easting (MGA Zone 50) Northing (MGA Zone 50) 

Northern Gorge 1 Semi-permanent 712735.561200 7658183.479000 

Northern Gorge 2 Permanent 713545.116600 7658568.921000 

Echo Pool Semi-permanent 714504.757400 7655427.661000 

Fig Pool Semi-permanent 711673.605300 7650631.937000 

Cow Spring Semi-permanent 711107.948100 7648592.448000 

Site 12 Pool Permanent 716248.003100 7649262.996000 

Gorge & Rockpool Semi-permanent 713227.753300 7644656.171000 

Camp Pool Semi-permanent 712628.094983 7655633.762629 

Central Creek Pool1 Ephemeral 704366.410154 7646358.909775 

Dirty Water Pool Permanent 718242.600725 7655602.974133 

Clean Water Pool Semi-permanent 718614.744185 7658052.800015 
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1 Central Creek Pool was revisited in June 2012.  During this visit no water was present at the location of the pool. 
Central Creek Pool is therefore considered to be ephemeral, only holding water after rainfall events. 

3.5 Hydrogeology 

3.5.1 Regional Hydrogeology 

Groundwater in the Pilbara region occurs in various hydrogeological environments, the most 

important being; alluvial aquifers (unconsolidated sediments), consolidated sediments (i.e. 

sedimentary rock) and fractured aquifers (Department of Water, 2010). Although generally 

continuous throughout the region, the watertable is sometimes absent in high areas where the 

weathered and fractured zone is unsaturated or where the fractures are poorly developed. 

There are small supplies of groundwater available throughout the region (less than 10 m3/day). 

Groundwater is generally fresh, except away from the main rivers on the coastal plain where 

brackish to saline groundwater occurs (Van Vreeswyk, Payne, Leighton, & Hennig, 2004). 

3.5.2 Project Hydrogeology 

Hydrogeological studies were undertaken by WorleyParsons (2012b) (Appendix 4) for the larger 

North Star Magnetite Project and indicate the following groundwater resources in the area: 

 Unconsolidated alluvial deposits in the valleys (alluvial aquifer) 

 Potential fractured rock aquifer 

 South west- north west trending fault though the North Star ore reserve. 

The main recharge to these aquifers is likely to be from infiltration during rainfall events 

(WorleyParsons, 2012b). As the Project area is situated on top of a ridge, the up gradient 

surface water catchment that could contribute to groundwater recharge is negligible.  

The standing water levels measured within bores in and around the Project area indicate that 

groundwater levels are highly variable, ranging between 319 mAHD and 395 mAHD.  Whether 

this variation is an artefact of discrete perched aquifers, or an artefact of remnant water from the 

drilling operations being stagnant in the bores is unknown (WorleyParsons, 2012b). The 

groundwater levels in the neighbouring production bores (Gusboy Bore and Packer Bore) and 

their respective monitoring bores (GVW07 and GVW06) are lower ranging from 297 mAHD 

(GVW06) to 226 mAHD (Packer Bore). The area of the proposed mine pit has an average 

elevation of 386m AHD with a maximum height of approximately 406 mAHD.  

Some aquifer testing has been conducted in and around the Project area (WorleyParsons, 

2012b) and this indicates that the hydraulic conductivity (permeability) and specific yield of the 

ore reserve and the surrounding country rock (basement rock) are likely to be low. The 

investigation works included packer testing of four bores within the centre of the magnetite ore 

reserve, together with test pumping of NS0128 which is situated within the fault zone in the 
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northern part of the magnetite ore reserve. The bores located to the north east of the Project 

site were also tested. The results of this aquifer testing are summarised in Table 10. Hydraulic 

conductivity values calculated from these results indicate the effective porosity of most of the 

lithologies present is considered to be negligible. 

Table 10: Summary of Aquifer Testing Results 

Strata Type Q (m3/d) 

(where packer 
tested) 

Hydraulic 
conductivity K 
(m/d) 

Standing Water 
Level prior to test 
(mbgl) 

Bore ID Tested 

Shale, Fractured Shale, 
Fractured BIF 

0 - 72.5 NSD010 

Fractured/mineralised BIF 6.18 0.3x10-2 49.7 NSD006 

Fractured weathered BIF 0 - 49.7 NSD006 

Weathered BIF 36.73 8.1x10-2 45.7 NSD005 

Cherty fractured BIF, 
country rock shale 

0 - 35.7 NSD011 

BIF within the Fracture 
Zone 

(not packer tested) 2.1x10-2 119.5 NS0128 

Alluvial Aquifer / 
Weathered Basement 

17.3 0.8x10-2 54.7 GVW06 (1 km east 
of Project area) 

Alluvial Aquifer / 
Weathered Basement 

30.2 1.4x10-2 69.7 GVW07 (1.5 km 
north of Project 
area) 

Alluvial Aquifer / 
Weathered Basement 

61.3 2.1x10-2 29.6 Gusboy Bore (3 km 
north of Project 
area) 

Alluvial Aquifer / 
Weathered Basement 

58.8 5.5x10-2 37.5 Packer Bore (3 km 
north east of Project 
area) 

3.6 Flora and Vegetation 

The Project area is located in the Chichester subregion of the Pilbara IBRA bioregion.   

A Level 2 flora and vegetation survey was undertaken by ecologia Environment for the mine 

area, access road as far as the Fortescue Mainline railway and surrounding areas (Appendix 5).  

The survey covered an area of approximately 34,860 ha and was undertaken in accordance 

with EPA Guidance Statement 51. Additional surveys are currently underway for the remainder 

of the access road. 

Field surveys of the area were undertaken in two phases.  Phase 1 was undertaken in April 

2011 with a follow up survey of additional areas in July 2011, while Phase 2 was undertaken in 

August 2011 with a follow up survey in September 2011. 
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3.6.1 Vegetation 

A total of 33 vegetation communities have been mapped by ecologia Environment (2011a) 

during the 2011 surveys (Table 11).  The three most prevalent vegetation communities are Tw3 

(Triodia wiseana and Triodia basedowii hummock grassland), AaTw4 (Acacia acradenia and 

Acacia inaequilatera sparse mid shrubland over Triodia wiseana and Triodia lanigera hummock 

grassland) and Tw4 (Triodia wiseana hummock grassland). Vegetation mapping is shown on 

Figure 7. 

Vegetation condition was assessed using Trudgen’s (1991) vegetation condition scale. 

Approximately 57% of vegetation within the area surveyed was assessed as being in excellent 

condition with 26% assessed as being in very good condition (ecologia Environment, 2011a). 

The remaining areas were considered to be in good to poor condition due to disturbances from 

grazing of cattle and feral animals, weeds and previous mining activity. Approximately 55% of 

the area has been disturbed due to fire within the last five years (ecologia Environment, 2011a). 

Table 11: Mapped Vegetation Units 

Vegetation 
Unit 

Vegetation Description Area Mapped 
(ha) 

AaTb Petalostylis labicheoides and Acacia acradenia sparse mid shrubland, over 
Corchorus laniflorus sparse low shrubland, over Chrysopogon fallax sparse 
tussock grassland and Triodia basedowii sparse hummock grassland 

158 

AaTw1 Grevillea wickhamii, Acacia acradenia and Acacia orthocarpa sparse mid 
shrubland, over Triodia wiseana sparse hummock grassland, over Dampiera 
candicans isolated herbs 

77 

AaTw2 Acacia acradenia open mid shrubland, over Triodia wiseana hummock grassland 2,206 

AaTw3 Acacia tumida and Grevillea wickhamii sparse tall shrubland, over Acacia 
acradenia open mid shrubland, over Triodia wiseana hummock grassland 

2,770 

AaTw4 Acacia acradenia and Acacia inaequilatera sparse mid shrubland over Triodia 
wiseana and Triodia lanigera hummock grassland 

4,244 

AiTb Acacia inaequilatera and Grevillea wickhamii sparse tall shrubland, over Acacia 
acradenia sparse mid shrubland, over Triodia basedowii and Triodia wiseana 
hummock grassland 

1,140 

AoTb Acacia orthocarpa open mid shrubland, over Indigofera monophylla sparse low 
shrubland, over Triodia basedowii open hummock grassland 

158 

AoTw Acacia orthocarpa open tall shrubland, over Triodia wiseana open hummock 
grassland and Eriachne pulchella isolated tussock grasses 

588 

Ap Acacia pyrifolia, Gossypium robinsonii, Tephrosia rosea and Cajanus cinereus mid 
shrubland 

316 

ApTp Acacia pyrifolia, Acacia acradenia, Tephrosia rosea and Indigofera monophylla 
mid shrubland, over Triodia pungens open hummock grassland 

1,011 

AsTl Acacia stellaticeps sparse low shrubland, over Triodia longiceps hummock 
grassland, over Bulbostylis barbata isolated sedges 

53 

At Acacia tumida and Grevillea wickhamii tall shrubland, over Indigofera monophylla 
sparse low shrubland 

444 

AtEm Acacia tumida and Grevillea wickhamii open tall shrubland, over Acacia 
orthocarpa open mid shrubland over Eriachne mucronata isolated tussock 
grasses, over Dampiera candicans isolated herbs 

902 
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Vegetation 
Unit 

Vegetation Description Area Mapped 
(ha) 

AtTw Acacia tumida and Grevillea wickhamii open tall shrubland, over Triodia wiseana 
open hummock grassland 

80 

ChAbTp Corymbia hamersleyana open low woodland, over Acacia bivenosa mid shrubland, 
over Triodia pungens open hummock grassland and Cenchrus ciliaris sparse 
tussock grassland 

42 

Cl Grevillea wickhamii isolated tall shrubs, over Corchorus laniflorus and Solanum 
phlomoides sparse shrubland 

156 

ElApEm Eucalyptus leucophloia isolated low trees over Grevillea wickhamii isolated mid 
shrubs, over Acacia ptychophylla low shrubland, over Eriachne mucronata isolated 
hummock grasses 

871 

ElApTw Eucalyptus leucophloia isolated trees, over Acacia ptychophylla sparse shrubland, 
over Triodia wiseana open hummock grassland, over Dampiera candicans and 
Polycarpaea holtzei isolated herbs 

582 

EvCc Cenchrus ciliaris tussock grassland 1,355 

FpAtCo Ficus platypoda open woodland, over Acacia tumida and Gossypium robinsonii 
sparse tall shrubland, over Cymbopogon obtectus and Eriachne mucronata sparse 
tussock grassland and Cyperus hesperius isolated sedges 

14 

GaTw Gossypium australe sparse mid shrubland, over Triodia wiseana open hummock 
grassland 

28 

GwTe Grevillea wickhamii sparse mid shrubland, over Triodia epactia or Triodia schinzii 
open hummock grassland and isolated Eriachne ciliata grasses and Polycarpaea 
holtzei herbs 

1,313 

GwTp Grevillea wickhamii sparse tall shrubland, over Triodia pungens open hummock 
grassland and isolated Eragrostis cumingii tussock grasses, Cyperus squarrosus 
sedges, and Stemodia viscosa herbs 

211 

ImTp Indigofera monophylla and Solanum phlomoides sparse open shrubland, over 
Triodia pungens and Triodia basedowii sparse hummock grassland with Mollugo 
molluginea and Bonamia linearis isolated herbs 

2,557 

ImTs Indigofera monophylla isolated low shrubs, over Triodia schinzii open hummock 
grassland, over Ptilotus astrolasius isolated herbs 

110 

PfTp Pluchea ferdinandi‐muelleri open low shrubland, over Triodia pungens sparse 
hummock grassland and Cenchrus ciliaris, Eriachne lanata and Chrysopogon 
fallax open tussock grassland 

163 

SpTl Solanum phlomoides isolated low shrubs, over Triodia lanigera open hummock 
grassland 

670 

Tl Triodia lanigera open hummock grassland, with Cyperus hesperius isolated 
sedges, Eriachne ciliate isolated grasses and Cleome viscose isolated herbs 

193 

Tp Triodia pungens open hummock grassland 1,501 

Tw1 Triodia wiseana and Triodia schinzii hummock grassland and Eriachne mucronata 
isolated hummock grasses 

195 

Tw2 Triodia wiseana open hummock grassland, over Bonamia media isolated herbs 1,964 

Tw3 Triodia wiseana and Triodia basedowii hummock grassland 4,236 

Tw4 Triodia wiseana hummock grassland 4,549 

Vegetation of Conservation Significance 

No Threatened or Priority Ecological Communities were identified within the Project area and all 

vegetation units mapped are considered well represented in the region.  Vegetation unit 

FpAtCo, while expected to be well represented outside the area mapped by ecologia 
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Environment, is likely to be restricted to very small areas. It provides habitat of significance to 

local fauna and also supports a number of flora species such as Ficus platypoda. Whilst this 

species is not of Priority status, it has higher habitat specificity and is therefore locally restricted 

(ecologia Environment, 2011a). No clearing is expected to occur in this vegetation unit. 

Vegetation unit GaTw is similarly expected to occur outside of the area mapped by ecologia 

Environment but is restricted to small areas along a basalt dyke on L45/294.  This area is also 

associated with an Aboriginal heritage site and is therefore expected to remain undisturbed. 

3.6.2 Flora 

A total of 453 taxa were recorded by ecologia Environment during the 2011 surveys of the 

Project area and surrounds. This consisted of 55 families and 168 genera. The most commonly 

recorded families were Fabaceae (75 taxa), Poaceae (69 taxa) and Malvaceae (47 taxa). The 

most commonly recorded genera were Acacia (29 taxa) and Ptilotus (14 taxa). 

The families and genera represented are considered typical of surveys within the Pilbara during 

favourable seasonal conditions, with the exception of the relatively high representation of the 

family Cyperaceae. An unusually high diversity of sedges were recorded during the survey as a 

result of the presence of semi-permanent and permanent water sources, many of which were in 

excellent condition (ecologia Environment, 2011a).  

3.6.3 Flora of Conservation Significance 

No EPBC Act listed Threatened flora species nor any WC Act listed Declared Rare Flora 

species were recorded within the Project area.  

A search of the DEC Threatened Flora database indicated the Priority flora species Pityrodia sp. 

Marble Bar (Priority 1) and Gymanthera cunninghamii (Priority 3) may occur in the Project area. 

During the 2011 flora surveys these species together with an additional six Priority Flora 

species were recorded (Table 12).  The locations of these Priority Flora species are shown on 

Figure 7. 

Based on current records, three Priority species recorded from the local area are restricted to 

the Pilbara bioregion; Heliotropium muticum, Euphorbia clementii and Nicotiana umbratica. 

A survey has recently been undertaken (April, 2012) by ecologia Environment over a broader 

regional area to identify additional populations of the Priority 1 species Pityrodia sp. Marble Bar. 

To date, an additional 650 individuals have been recorded, mostly in an area to the east of 

Panorama Station, but also to the west of North Star.  
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Table 12: Priority Flora Recorded During 2011 Surveys 

Conservation 
Status 

Species Description Number of Records 
within Survey Area 

Distribution 

P1 Abutilon 
pritzelianum 

A shrub ranging from 1 to	
1.5 m high with yellow 
flowers 

4 Karratha, Port 
Hedland, Whim 
Creek, Lake McLeod 

P1 Heliotropium 
muticum 

An open, spreading shrub 
with white flowers and very 
short but stiff, spiny hairs 
that grows up to 0.3 m tall 

9 Karratha, Port 
Hedland 

P1 Pityrodia sp. Marble 
Bar 

A shrub to 2 m high with 
silver densely hairy leaves 
and pink flowers 

74 Marble Bar 

P2 Euphorbia clementii An erect herb to 0.6 m high 6 Marble Bar, Port 
Hedland, Yandeyarra 

P3 Acacia 
glaucocaesia 

A dense, glabrous shrub or 
tree that ranges from 1.8 m 
to 6 m high with yellow 
flowers 

6 Karratha, Port 
Hedland, Roebourne 

P3 Gymnanthera 
cunninghamii 

An erect multi stemmed 
shrub (pale tubercules on 
brown stem) to 1.5 m with 
pendulous foliage and 
milky sap and varnished 
leaves 

5 Port Hedland, 
Boodarie Landing 

P4 Goodenia nuda An erect spreading herb 
with yellow flowers with a 
maroon centre 

45 Port Hedland, 
Newman, Onslow 

P4 Ptilotus mollis A compact, perennial shrub 
with soft grey foliage. Up to 
50 cm in height. 

20 Port Hedland, Tom 
Price, Paraburdoo, 
Marble Bar 

3.6.4 Introduced Flora 

No weeds of National Significance (WONS) or Declared Plants under the Agriculture and 

Related Resources Protection Act 1978 were identified in the Project area or surrounds. Ten 

environmental weeds were recorded. These were Aerva javanica (Kapok Bush), Bidens 

bipinnata (Bipinnate Beggartick), Cenchrus ciliaris (Buffel Grass), Cucumis melo subsp. agrestis 

(Ulcardo Melon), Digitaria ciliaris (Summer Grass), Echinochloa colona (Awnless Barnyard 

Grass), Indigofera oblongifolia, Malvastrum americanum (Spiked Malvastrum), Portulaca 

oleracea (Purslane) and Sonchus oleraceus (Common Sowthistle) (ecologia Environment, 

2011a).  Figure 7 shows the location of weeds in and near the Project area.  

3.7 Terrestrial Fauna and Habitat 

A Level 2 fauna survey of the mine area, access road as far as the Fortescue Mainline railway 

and surrounding areas was undertaken by ecologia Environment in March/April and 

October/November 2011. This survey covered an area of approximately 34,860 ha. A targeted 

fauna assessment of the area was undertaken in July 2011, specifically targeting Northern 

Quoll, Pilbara Leaf-nosed Bat and Pilbara Olive Python. These surveys were undertaken in 
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accordance with EPA Guidance Statement 56 (EPA, 2004b), Technical Guide - Terrestrial 

Vertebrate Fauna Surveys for Environmental Impact Assessment (EPA and DEC, 2010), 

referral guideline for the Northern Quoll (DSEWPaC, 2011), and survey guidelines for 

Australia’s threatened reptiles, mammals and bats (DSEWPaC 2011b; 2011c; 2010) as 

appropriate. Reports for these surveys are provided in Appendix 6. 

3.7.1 Fauna Habitat 

Seven fauna habitats were identified during the 2011 surveys (Table 13) with the most common 

habitat type being Rocky Spinifex Hills. This habitat type is characterised by an open vegetation 

structure with small clumps of Spinifex and scattered low and mid-sized shrubs (ecologia 

Environment, 2012a). The fauna habitats identified in the Project area and surrounds are shown 

on Figure 8. 

Table 13: Mapped Fauna Habitats 

Habitat Type Description Area Mapped (ha) 

Acacia shrubland on 
hard soil 

Moderate density, ground cover comprises low shrubs 
and medium sized Spinifex clumps. Hard soil does not 
allow the construction of burrows. 

458 

Creek line Large eucalypt trees fringing water courses, lemon 
grass and sword grass. 

1,528 

Granite Outcrop Large boulders of granite domes with low Spinifex 
tussock grassland and occasional low shrubs.  

51 

Rocky Plains with 
Spinifex  

Moderate layer of Spinifex and denser shrub layer 5,555 

Rocky 
ridges/breakaway/gorges 

Usually surrounded by large areas of rocky Spinifex 
hills, differ in vegetation structure, substrate, and 
landform. 

Rocky gorges associated with semi-permanent 
waterholes. 

520 

Rocky Spinifex Hills Open vegetation structure, small clumps of Spinifex 
and scattered low and mid-sized shrubs 

23,843 

Sandy Plains with 
Spinifex and Scattered 
Granites 

Predominated by small to medium sized Spinifex 
clumps and scattered small granite domes. 

2,889 

Fauna habitats that potentially support species of conservation significance are: 

 Rocky Spinifex Hills (Western Pebble-mound mouse and Long-tailed Dunnart) 

 Rocky Ridges, Breakaway and Rocky Gorges (Northern Quoll, Pilbara Leaf-nosed 
Bat, Long-tailed Dunnart, Peregrine Falcons, Pilbara Olive Python) 

 Sandy Plains with Spinifex and Scattered Granites (Greater Bilby, Brush-tailed 
Mulgara, Australian Bustard) 

 Creek lines (Rainbow Bee-eater, Bush Stone-Curlew).  

The Rocky Ridges, Breakaways and Rocky Gorges has been identified as habitat of 

conservation significance due to its suitability as denning/roosting and/or breeding habitat for 
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Northern Quoll (Endangered), Pilbara Leaf-nosed Bat (Vulnerable) and Pilbara Olive Python 

(Vulnerable).  In relation to the Pilbara Olive Python, this habitat unit is of significance where it 

coincides with semipermanent or permanent water pools (ecologia Environment, 2012a). 

3.7.2 Fauna Diversity 

The potential fauna assemblage of the region comprises 47 native and six introduced 

mammals, 150 birds, 111 reptiles and seven amphibians (ecologia Environment, 2012a). The 

Level 2 fauna survey recorded a total of 181 native vertebrate fauna species of the possible 315 

species that may occur within the region (ecologia Environment, 2012a). The recorded 

vertebrates comprised of 19 native mammal species, 3 introduced mammal species, 81 bird 

species, 75 reptile species and 6 amphibian species (ecologia Environment, 2012a).  

3.7.3 Fauna of Conservation Significance 

A total of 12 fauna species of conservation significance were recorded during the 2011 surveys 

by ecologia Environment (Figure 8).  Of these, five are listed under the EPBC Act and Wildlife 

Conservation Act 1950 while seven are listed on DEC’s Priority Fauna List.  A further seven 

species of conservation significance are considered to have a medium to high likelihood of 

occurrence.  Table 14 lists the species recorded from or having a medium to high likelihood of 

occurrence in the Project area. 

Table 14: Occurrence of Conservation Significant Fauna within the Project Area1 and Surrounds 

Species Common Name Scientific Name Conservation 
Status 

Occurrence in 
Project Area 

E
P

B
C

 

W
C

 A
ct

 

D
E

C
 

R
ec

o
rd

ed
 

M
ed

iu
m

 –
 H

ig
h

 
L

ik
el

ih
o

o
d

 o
f 

O
cc

u
rr

en
c

e
 

Mammals 

Brush-tailed Mulgara Dasycercus blythii   P4   

Ghost Bat Macroderma gigas   P4   

Long-tailed Dunnart Sminthopsis longicaudata   P4   

Northern Quoll Dasyurus hallucatus EN S1    

Pilbara Leaf-nosed Bat Rhinonicteris aurantia VU S1    

Spectacled Hare-wallaby Lagorchestes conspicillatus 
leichardti 

  P3   

                                                 
1 EPBC relevant categories include; EN – Endangered; VU – Vulnerable; Mi – Migratory and the schedules 
used under the WC Act are S1– Schedule 1; S2 – Schedule 2; S3 – Schedule 3; S4 – Schedule 4. The 
codes used by the DEC include CR – Critically Endangered; EN – Endangered; VU– Vulnerable; P1–Priority 
1; P2–Priority 2; P3–Priority 3; P4–Priority 4; P5 –Priority 5. 
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Species Common Name Scientific Name Conservation 
Status 

Occurrence in 
Project Area 

Western Pebble-mound Mouse Pseudomys chapmani   P4   

Birds 

Australian Bustard Ardeotis australis   P4   

Bush Stone-curlew Burhinus grallarius   P4   

Eastern Great Egret Ardea modesta Mi S3    

Fork-tailed Swift Apus pacificus Mi S3    

Grey Falcon Falco hypoleucos   P4   

Peregrine Falcon Falco peregrines  S4    

Rainbow Bee-eater Merops ornatus Mi S3    

Star Finch (Western) Neochmia ruficauda subclarescens   P4   

Reptiles 

Pilbara Olive Python Liasis olivaceus barroni VU S1    

 Ctenotus nigrilineatus   P1   

 Ramphotyphlops ganei   P1   

3.7.4 Introduced Fauna 

Three introduced mammals were recorded from the Project area during the 2011 surveys, these 

being cattle (Bos taurus), camels (Camelus dromedarius) and evidence of feral cats (Felis 

catus). These species are likely to occur in the area due to the presence of semi-permanent to 

permanent water sources. Numbers of these animals may increase in times of drought as other 

water sources dry up.  

3.8 Short‐Range Endemic Invertebrates 

A two phase survey targeting Short-Range Endemic (SRE) invertebrates across the Project 

area and surrounds was undertaken by ecologia Environment (Appendix 7).  The first phase 

was undertaken between February and March 2011 with phase two undertaken between July 

and August 2011. The survey was consistent with EPA Guidance Statement 20: Sampling of 

Short Range Endemic Invertebrate Fauna for Environmental Impact Assessment in Western 

Australia (EPA, 2009a). 

Searches of the Western Australian Museum (WAM) databases, EPBC Act, WC Act, and DEC 

priority list identified a total of 59 conservation significant invertebrate species which may 

potentially occur in the Project area. Twenty-one of these species were recognised as SREs, 

potential SREs or unknown SREs. These included 7 Mygalomorph spiders, 4 scorpions, 7 

pseudoscorpions and 3 millipede species. The other 38 species consisted of 11 arachnids, 18 
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crustaceans, 1 annelid, 4 millipedes, 3 insects and 1 mollusc. However, none of these listed 

species were recorded in the mine area during the 2011 survey (ecologia Environment, 2012b). 

During the 2011 survey, a total of 45 invertebrate species were recorded, with 10 of these 

considered to represent SRE or potential SRE species as follows: 

 Eight potential SRE species (spider Aname sp. indet , spider Karaops sp., isopods 
Buddelundia sp. 11 and Buddelundia sp. 18, mollusc Succinea sp., millipede 
Antichiropus sp., and pseudoscorpions Beierolpium ‘sp. 8/2’ and 
Beierolpium ‘sp. 8/4 lge’). 

 Two species with unknown SRE status (scorpion Lychas sp. indet and snail 
Rissooidea sp.1).  

Figure 9 presents the SRE species recorded by ecologia Environment during the 2011 survey. 

An assessment of the habitats present within and surrounding the Project area indicated large 

areas of SRE habitat are likely to occur outside of the Project footprint, that SRE habitat is 

unlikely to be restricted to the Project area and therefore the potential SRE species recorded 

during the 2011 survey are likely to be found outside of the Project area (ecologia Environment, 

2012b). 

3.9 Subterranean Fauna 

Subterranean Ecology undertook a baseline survey of stygofauna and troglofauna over two 

consecutive phases during the wet (March) and dry (June to July) seasons in 2011 (Appendix 

8). The survey confirmed the presence of troglofauna and stygofauna within the Project area 

and surrounds with occurrence of at least 19 stygofauna taxa and 11 troglofauna taxa 

(Subterranenan Ecology, 2012).  Figure 10 and Figure 11 show the locations of subterranean 

fauna recorded during the 2011 survey. 

3.9.1 Troglofauna 

Troglofauna are animals inhabiting air-filled caves or smaller cavities below the ground. 

Troglofauna were sampled across the Project area and surrounds by setting traps and scraping 

the walls of bores with a plankton net. Sampling was undertaken on three occasions as follows: 

 12 – 17 March 2011 (net scraping only) 

 26 May – 2 June 2011 (trapping and net scraping) 

 4 – 9 July 2011 (trapping and net scraping) 

A total of 130 sites were sampled using traps with 23 bores sampled by net scraping. This 

yielded 70 troglofauna specimens representing 11 taxa from five Orders of invertebrates. 
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Troglofauna habitat exists within the footprint of the mine pit, however, desktop analysis of the 

Project area and surrounds indicates prospective subterranean fauna habitat occurs outside of 

the mine pit.  Troglofauna have been recorded to the north and east of the ore body in similar 

geology while an area of basalt and chert to the west is considered potential habitat. 

Troglofauna habitat is unlikely to be restricted to the Project area and there is no evidence of 

any geological barriers or discontinuities between the Project area and its surrounds that would 

preclude the movement of subterranean species between the two.  

3.9.2 Stygofauna 

Stygofauna are animals inhabiting groundwater, which are commonly spatially constrained by 

geology. Stygofauna were sampled across the Project area and surrounds by sifting the water 

column with 150 µm and 50 µm nets. Three stygofauna sampling trips were undertaken as 

follows: 

 12 – 17 March 2011 

 26 May – 2 June 2011 

 4 – 9 July 2011 

A total of 52 sites were sampled for stygofauna during the 2011 survey yielding a total of 1044 

specimens representing 19 taxa from five Orders/Classes of invertebrates. 

A greater number of stygofauna were recorded from the alluvial plains than the North Star ore 

body. Deeper sections of the North Star BIF do not contain cavities (that is, not habitat or 

habitat connection) while alluvial aquifers commonly provide good habitat and habitat 

connectivity (Subterranenan Ecology, 2012). Additionally, the alluvial aquifer at the Turner River 

to the west of the Project provides a large area of suitable stygofauna habitat. 

3.10 Matters of National Environmental Significance 

The EPBC Act provides for the protection of nationally and internationally significant flora, 

fauna, ecological communities and heritage places. Under the EPBC Act, the following Matters 

of National Environmental Significance (MNES) are: 

 World heritage properties 

 National heritage places 

 Wetlands of international importance (listed under the Ramsar convention) 

 Listed threatened species and ecological communities 

 Migratory species protected under international agreements 

 Commonwealth marine areas 
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 The Great Barrier Reef Marine Park 

 Nuclear actions (including uranium mines). 

Of these, the following are relevant to the Project and addressed in detail in this section: 

 Listed Threatened Species  

 Migratory species protected under international agreements. 

3.10.1 Threatened Fauna 

Threatened terrestrial fauna may be listed under the EPBC Act as Critically Endangered, 

Endangered, Vulnerable, Conservation Dependant or Migratory.  

A search of the Project area using the EPBC Act Protected Matters Search Tool identified five 

threatened fauna species which may occur in the area. Four of these have a medium to high 

likelihood of occurrence (Table 15). 

Table 15: EPBC Listed Threatened Species 

Species Common Name EPBC Status Likelihood of Occurrence 

Dasycercus cristicauda2 Mulgara Vulnerable Low – Little suitable habitat 
exists within the Project 
area 

Dasyurus hallucatus Northern Quoll Endangered High – Recorded during 
surveys 

Macrotis lagotis Greater Bilby Vulnerable Medium – Not recorded 
during surveys but habitat 
exists along the western 
portion of the access road 

Rhinonicteris aurantia  

(Pilbara form) 

Pilbara Leaf-nosed Bat Vulnerable High – Recorded during 
surveys  

Liasis olivaceus barroni Olive Python (Pilbara 
subspecies) 

Vulnerable High – Recorded during 
surveys  

A survey of the Project area and surrounds specifically targeting EPBC listed fauna was 

undertaken by ecologia Environment in April 2011.  This survey was undertaken in accordance 

with EPA Guidance Statement 56 (EPA, 2004b), Technical Guide - Terrestrial Vertebrate Fauna 

Surveys for Environmental Impact Assessment (EPA and DEC, 2010), referral guideline for the 

Northern Quoll (DSEWPaC, 2011), and survey guidelines for Australia’s threatened reptiles, 

mammals and bats (DSEWPaC 2011b; 2011c; 2010). The survey confirmed the presence of the 

Northern Quoll, Pilbara Leaf-nosed Bat and Pilbara Olive Python in the local area. 

                                                 
2 The Brush-tailed Mulgara (Dasycercus blythi) has only recently been reclassified and separated from the genetically 
and morphologically distinct Crest-tailed Mulgara (Dasycercus cristicauda). Since previous records did not distinguish 
between the two species there is some ambiguity over their exact distributions, however recent research indicates 
that D. cristicauda prefers sand ridgeswhile D blythii prefers sand plains and gibber plains (ecologia Environment, 
2012a).  
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Habitat of Conservation Significance 

The Rocky Ridges/Breakaways/Gorges fauna habitat has been identified as being of 

conservation significance as it is critical habitat for the Northern Quoll and the Pilbara Leaf-

nosed Bat. Where this habitat coincides with permanent or long term pools it is also considered 

critical habitat for the Pilbara Olive Python (ecologia Environment, 2012a).  

The Rocky Ridges, Breakaways and Rocky Gorges provides denning habitat for the Northern 

Quoll, roost caves for the Pilbara Leaf-nosed Bat and rock faces and permanent water pools for 

the Pilbara Olive Python to forage, shed their skin and mate. The habitat occurs along the 

edges of ridgelines, in particular occurring in association with the Gorge Range within which the 

mine area is located. Studies undertaken by ecologia Environment (2012a) have mapped 

591.8 ha of this habitat in the vicinity of the Project area. Four potential roost caves of the 

Pilbara Leaf-nosed Bat have been identified in this habitat during the 2011 surveys by ecologia 

Environment. 

Habitat Suitable for Conservation Significant Fauna 

Suitable habitat for the Pilbara Leaf-nosed Bat is known to be widespread in both the local area 

and the broader region surrounding the North Star Project. The mine area provides 

approximately 713 ha of suitable roost habitat for the Pilbara Leaf-nosed Bat with approximately 

249 ha of this habitat considered important and uncommon in the Pilbara region (ecologia 

Environment, 2012a). However, surveys undertaken as part of the DEC’s Pilbara Biological 

Survey indicate that the Pilbara Leaf-nosed Bat is more common than previously thought and 

additional roost caves are likely to be found throughout the Pilbara, based on recordings of 

foraging individuals remote from known roosts (McKenzie & Bullen, 2009). A large colony of 50 

to 100 Pilbara Leaf-nosed Bats has been recorded at the Lalla Rookh Mine approximately 

10 km to the north east(DSEWPaC, 2012).  

Approximately 901 ha of habitat suitable for the Northern Quoll was identified across the area 

surveyed by ecologia Environment in 2011, with 294 ha of this habitat suitable for denning and 

the remainder suitable for foraging and/or dispersal habitat (ecologia Environment, 2012a).  

The surveyed area also provides 513 ha of suitable, or potentially suitable, habitat for the 

Pilbara Olive Python (ecologia Environment, 2011b). 

3.10.2 Migratory Fauna 

A total of eight migratory species have been identified from searches of the EPBC Act Protected 

Matters Search Tool for the Project area.  Of these, three species have a medium to high 

likelihood of occurring within the Project area and surrounds. Listed migratory species that may 

occur within the Project area and surrounds are shown in Table 16.  



North Star Hematite Project Supporting Information  Page 73 of 191 

NS-AA-EN-0002_Rev 0  

 

 

Table 16: EPBC Listed Migratory Species 

Species Common Name Status Likelihood of Occurrence 

Apus pacificus Fork-tailed Swift Migratory Marine High – recorded during site 
surveys. As this species is 
largely aerial it is unlikely 
to be impacted by the 
Project 

Ardea alba/modesta Great Egret, White Egret Migratory Marine / 
Migratory Wetland 

Low – Project area does 
not provide preferred 
habitat for this species 

Ardea ibis Cattle Egret Migratory Marine / 
Migratory Wetland 

Low – area does not 
provide preferred habitat 
for this species 

Haliaeetus leucogaster White-bellied Sea-Eagle Migratory Terrestrial Low – Not recorded during 
fauna surveys. 

Hirundo rustica Barn swallow Migratory Terrestrial Low – normally recorded 
from coastal lowlands, 
near towns and cities 

Merops ornatus Rainbow Bee-eater Migratory Terrestrial High – recorded during site 
surveys 

Charadrius veredus Oriental Plover, Oriental 
Dotterel 

Migratory Wetland Medium – recorded from 
the region 

Glareola maldivarum Oriental Pratincole Migratory Wetland Low – no records in the 
region 

3.11 Social Environment 

The Project area is located in the Shire of East Pilbara. The Shire of East Pilbara covers an 

area of 371,696 km2 and includes the towns of Marble Bar, Newman and Nullagine.  

The Woodstock Aboriginal community is located approximately 30 km south of the Project mine 

area. The Woodstock/Abydos Aboriginal community may provide a potential workforce for 

construction and operation of the Project.  

The nearest homestead to the Project area is the Panorama Homestead, located approximately 

40 km north east.  

The Project is not located in areas commonly used for recreational purposes, nor are there 

areas of natural landscape with high conservation significance within or in close proximity to the 

Project area. 

3.11.1 Population and Demographics 

The population of the Pilbara region was approximately 45,000 in 2010 (ABS, 2011). The 

majority of the Pilbara’s residents are located in the towns of Port Hedland, Karratha, Newman, 

Tom Price, Paraburdoo, Roebourne, Wickham, Dampier, Onslow and Marble Bar.  
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The Pilbara region has a higher proportion of males than females, compared to the State 

average. In general, the age profiles for the local communities in the Pilbara reflect the State 

average, however there are exceptions, with less individuals aged over 65 years and more 

under the age of 15 years (ABS, 2011). There are also a higher proportion of Indigenous 

individuals living in the Pilbara region when compared to the State average (ABS, 2011). 

The total population of the Shire of East Pilbara is 10,500 (Shire of East Pilbara, 2012). The 

population of Port Hedland is approximately 18,650 persons, with approximately 3,500 fly-in fly-

out workers (WAPC, 2011).The population dynamics of Port Hedland are heavily influenced by 

the resource industry and it is considered to be the fastest growing population in Western 

Australia (ABS, 2011). Population fluxes occur as a result of temporary workforces during 

construction, industry investment decisions and long term permanent workforce requirements 

for operation of new industries.  

3.11.2 Native Title and Aboriginal Heritage 

The majority of the Project infrastructure is located within the boundaries of the Njamal Native 

Title Claim. This includes the mine pit, waste rock dump, associated mining infrastructure, 

processing infrastructure, administration facilities, accommodation camp and a large part of the 

mine access road. The western portion of the mine access road from the Turner River to the 

Great Northern Highway is within the boundaries of the Kariyarra People Native Title Claim. 

In December 2011, Fortescue signed a unique land access agreement with the Njamal Native 

Title holders. The land access agreement provides certainty of tenure for part of the land 

covered by the Project and creates a production sharing agreement with the Njamal People who 

will become co-owners and joint operators of a separate magnetite mine. The agreement 

provides commercial opportunities and a base for economic self-determination for the Njamal as 

well as putting in place exclusion zones to protect sites of cultural importance.  

A number of Aboriginal heritage sites have been identified from surveys undertaken across the 

project area and surrounds.  These sites are shown on Figure 13. 

3.11.3 Non‐Aboriginal Heritage 

Searches of places of non-indigenous cultural heritage in the vicinity of the Project area and 

surrounding areas have been conducted through review of databases held by: 

 The Heritage Council of Western Australia. 

 The Australian Heritage Council. 

 The National Trust. 

 The Town of Port Hedland. 
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No areas of non-indigenous heritage were found to exist in the Project area or surrounds. 

Additionally, no Heritage Agreements are in place and no Conservation Orders have been 

issued in the Project area or surrounds. 

3.11.4 Current Land Uses 

The main use of the land surrounding the Project area is mineral exploration and pastoral 

activities. The proposed open pit, waste rock dump, processing Infrastructure area, explosive 

facility and mine infrastructure area are located on Unallocated Crown Land while the proposed 

administration area, stockpile and accommodation camp and mine access road up to the BHP 

Billiton Newman Mainline railway are located on Wallareenya Pastoral Lease.  The mine access 

road from the BHP Billiton Mainline to the Great Northern Highway is located on Kangan 

Pastoral Lease. 
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4. STAKEHOLDER CONSULTATION 

Stakeholder consultation on the Project has formed part of an ongoing extensive stakeholder 

engagement programme for Fortescue projects undergoing environmental approvals. The 

overarching objectives of the program are:  

 To disclose the Project to all interested parties with sufficient detail such that they are 
able to raise issues and concerns and obtain feedback at the project development 
stage. 

 To establish relationships with key stakeholders that enable ongoing dialogue through 
implementation and regulation of the Project. 

4.1 Stakeholder Engagement Process 

Fortescue has undertaken stakeholder engagement in relation to a range of projects since 

2011. Consultation to date revolved primarily around the proposed development of the North 

Star Magnetite Project. These discussions have been extended to include this Project 

(Hematite) by way of conceptualising the mine planning options associated with the Magnetite 

Project and the opportunity for staged development, trucking and production of a dry, high 

grade product. 

Key stakeholders were identified through Fortescue’s experience in the Pilbara and project 

managers have collaborated to support each other’s stakeholder engagement through joint 

identification of stakeholders and integrated engagement activities. Fortescue also adopted 

previous recommendations from State government agencies on stakeholders that should be 

included in the program. Key stakeholders identified to date are detailed in Table 17. 

Table 17: Key Stakeholders for the North Star Project 

Government Agencies Community and Surrounding Land 
Users 

Mining Companies 

Department of Sustainability 
Environment Water Population and 
Communities (DSEWPaC) 

Njamal People (Traditional Owners) Atlas Iron 

Office of Environmental Protection 
Authority (OEPA) 

Wallareenya Pastoral Station  

Department of Environment and 
Conservation (DEC) (both Perth and 
Regional Karratha offices) 

Kangan Pastoral Station  

Department of Mines and Petroleum 
(DMP) 

Newman Community Consultative 
Group 

 

Department of State Development 
(DSD) 

Port Hedland Chamber of Commerce 
and Industry 

 

Department of Water (DoW) (both 
Perth and Regional Karratha offices) 

Care for Hedland  

Department of Indigenous Affairs (DIA) Conservation Council of WA  

Department of Transport WA WWF  
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Government Agencies Community and Surrounding Land 
Users 

Mining Companies 

Main Roads WA Pilbara Wildlife Carer’s Association  

Shire of East Pilbara Kings Park and Botanic Gardens  

Town of Port Hedland Wildflower Society  

Pastoral Lands Board   

Port Hedland Port Authority   

In addition to ongoing one-on-one telephone and email liaison, Fortescue employed the 

following modes of engagement in the development of the Project: 

 Face-to-face meetings 

 Site visits 

 Direct mail 

 Group emails 

 Teleconferencing 

 Telephone contact 

Integrated engagement ensured efficient use of stakeholders’ available time and resources by 

avoiding multiple briefings for multiple projects. 

4.2 Stakeholder Comments and Proponent Responses 

The consultation activities undertaken to date and the issues raised are summarised in Table 

18.  In addition, Fortescue also engaged in ongoing and ad hoc interactions with stakeholders 

on a one-to-one basis. 

4.3 Ongoing Consultation 

Fortescue will continue to maintain established communication channels and stakeholder 

relations throughout the life of the Project.  The engagement program established with 

stakeholders regarding the Project prior to its referral to the EPA will be continued as a normal 

part of Fortescue business practices.  

Planned upcoming consultation includes: 

 Letters to community groups, pastoral station owners, industry groups and non-
government organisations. 

 Site visits with Traditional Owners (Njamal People). This will be at the request of the 
Traditional Owners and is likely to occur in July 2012. 

 Shopping centre information days at Port Hedland and South Hedland in July 2012. 
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 Meetings and information sessions with regulatory agencies: 

o EPA, DEC, DoW, DMP, DIA, DoH and DSD: June 2012. 

o Regional offices of DoW and DEC and Port Hedland Port Authority 
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Table 18: Summary of Stakeholder Consultation 

Date Location Stakeholder Group(s) Attendees Consultation Method Issues Raised 

12-Jan-11 West Perth Port Hedland Port Authority Sean David, Ross Atkin, 
Jonathon Clements, Katarina 
Busunovich, Roy 

Meeting and brief presentation 
on North Star 

Impact of trucking on Utah 
Road, possibility of trucking 
direct to Finucane Island. 

19-Oct-11 Paraburdoo Shire of Ashburton Sean McGunnigle, Ford 
Murray, Scott Hansen 

Presentation No issues raised 

15-Nov-11 Karratha Department of Water Kevin Hopkinson, Hamid 
Mohsenzadeh, Natalie Leach, 
Gary Humphreys, Sean 
McGunnigle, Bobak Willis-
Jones, Shaun Grein, Richard 
Martin, Les Egerton, Ian 
Brandes De Roos, Matt 
Dowling, Jacqui Hickey, 
Andrew Winzer, Michael 
Carroll, Rachael Sharpe 

Meeting/information session No issues raised 

30-Nov-11 Canberra DSEWPaC Sean McGunnigle, Deidre 
Willmott 

Presentation  

8-Dec-11  DSEWPaC Sean McGunnigle Teleconference  

14-Dec-11 Port Hedland Town of Port Hedland Sean McGunnigle, Ford 
Murray, Vicki James, Paul 
Martin, Councillors: Julie Hunt, 
George Daccache, Arnold 
Carter; Jan Gillingham  

Presentation Trucking of ore. Additional 
Infrastructure in Port Hedland 

14-Dec-11  DSEWPaC Sean McGunnigle Teleconference Update on Projects 

16-Dec-11 Newman Shire of East Pilbara Sean McGunnigle, Council Council Meeting - Presentation  

11-Jan-12  DSEWPaC Sean McGunnigle Teleconference Update on Projects 

8-Feb-12  DSEWPaC Sean McGunnigle Teleconference Update on Projects 

14 & 15 Feb 12 North Star Regulatory Agencies  Sean McGunnigle, Shaun 
Grein, Rachael Sharp, Matt 
Dowling, Bobak Willis-Jones, 
Jonathon Clements, Sean 
David, Ford Murray, Deidre 
Willmott, Ian Zlatnik, Chris 
Stanley, Anthony Sutton, Phil 

Site Visit Dust management 

What flora and fauna studies 
planned 

Community opinion on trucking 
of ore to Port Hedland 
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Date Location Stakeholder Group(s) Attendees Consultation Method Issues Raised 

Boglio, Gary Humphreys, 
Hamid Mohsenzadeh, Ryan 
Mincham, Carissa Aitken,  

22-Feb-12  DSEWPaC Sean McGunnigle Teleconference Update on Projects 

7-Mar-12  DSEWPaC Sean McGunnigle Teleconference Update on Projects 

14-Mar  DSEWPaC Sean McGunnigle, Kat 
Dunstan, Chris - Acting 
Director 

Teleconference Update on Projects 

28-Mar-12  DSEWPaC Sean McGunnigle Teleconference Update on Projects 

23-May-12 Canberra DSEWPac Sean McGunnigle, Isak 
Buitendag, Shaun Grein, David 
Clavert, Deidre Willmott. Kate 
Paull, Lachlan Wilkinson 

Meeting and Presentation  

2011 - Ongoing North Star Njamal People and Heritage 
Consultants 

Njamal Traditional Owners 

Fortescue Representatives 

Archaeological and 
ethnographic surveys 

Recording and reporting of 
sites and areas of Aboriginal 
cultural heritage  
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5. ENVIRONMENTAL FACTORS AND PRINCIPLES 

Potential impacts of the Project on the surrounding environment were assessed in terms of their 

level of significance. Those factors that were assessed as having a high significance were 

identified as key environmental factors.  The remaining factors have been designated as 

relevant environmental factors. 

5.1 Key Environmental Factors 

Key environmental factors were identified by FMG Iron Bridge to be: 

 Vegetation and Flora, particularly in relation to clearing of vegetation which supports 
fauna of conservation significance and Priority flora species. 

 Terrestrial vertebrate fauna, particularly the Northern Quoll, Pilbara Leaf-nosed Bat 
and Pilbara Olive Python. 

 Dust, particularly in relation to impacts to fauna habitat of conservation significance. 

 Noise and vibration, particularly in relation to impacts to Pilbara Leaf-nosed Bats. 

5.2 Relevant Environmental Factors 

Environmental factors likely to be subject to some degree of impact by development of the 

Project, but not considered to be key factors, are: 

 Subterranean Fauna (in particular Troglofauna) 

 Short-range endemic invertebrates 

 Hydrology 

 Aboriginal Heritage  

 Landforms, mine closure and rehabilitation 

As mining will not extend below the water table, impacts to groundwater and stygofauna 

communities are considered to be negligible. While groundwater will be abstracted in order to 

meet the water requirements of the Project, existing licensed bores along Fortescue’s Mainline 

railway will be used. It is therefore considered that impacts to groundwater will be sufficiently 

addressed and managed under the Department of Water’s licensing processes and procedures. 

5.3 Consistency with Environmental Principles 

The EP Act sets out five principles by which protection of the environment is to be achieved in 

Western Australia. These principles, and the manner in which FMG Iron Bridge has sought to 

apply them in the design and planned implementation of the Project, are outlined in Table 19. 
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Table 19: Principles of Environmental Protection 

Principle Consideration Given In Project Relevant 
Section in 
Document 

1. 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 the 
precautionary principle, decisions 
should be guided by: 

 Careful evaluation to 
avoid, where practicable, 
serious or irreversible 
damage to the 
environment 

 An assessment of the 
risk-weighted 
consequences of various 
options. 

The Proponent recognises the importance of minimising 
environmental impacts as it is vital in ensuring Fortescue's 
longevity, success, growth and positioning in the domestic 
and global markets. FMG Iron Bridge aims to gain a level 
of achievement beyond legal obligations. This will be 
achieved by successful management of potential risks. 

The Proponent maintains an environmental management 
system (EMS) that addresses all of its activities with a 
potential to affect the environment. The key elements of 
the EMS include assessing environmental risk arising 
from environmental aspects with the intention of 
identifying issues early in the process to enable planning 
for avoidance and/or mitigation. 

Part of this process includes undertaking detailed site 
investigations of the biological and physical environs. 
Where these investigations identify significant 
conservation issues, management measures are 
incorporated into the project design to avoid, where 
practicable, and/or minimise any potential impacts.  

As a result, this Project has been designed to minimise 
potential impacts to the key environmental values of the 
local flora, vegetation and fauna. 

All factor 
sections 

2. Intergenerational equity 

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

The Proponent’s decision-making processes incorporate 
sustainability principles and the implementation of new 
and better technologies where feasible.  The proponent 
aims to inspire an ethic and attitude that strives for 
continuous improvement and ongoing learning. FMG Iron 
Bridge encourages employees to engage in positive 
attitudes and behaviour concerning respect for the 
environment. We recognise sustainability cannot be 
achieved without the contribution and action of the entire 
team. 

This is 
addressed in 
existing 
management 
plans and is not 
specifically 
addressed in 
this supporting 
information 
document. 
However, refer 
to Section 3.2 

3. Conservation of biological 
diversity and ecological integrity 

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

Conservation of biological diversity and ecological 
integrity is fundamental to the Proponent’s approach to 
environmental management and is a major environmental 
consideration for the Project.   Biological investigations 
have been undertaken by the Proponent early in the 
project planning process to identify values of 
environmental conservation significance required to be 
protected from disturbance.   

This Project has been designed to minimise potential 
impacts to the key environmental values of the 
surrounding flora and vegetation and significant fauna 
species. The Proponent has committed to restoring 
disturbed environments upon decommissioning, as well 
as ongoing rehabilitation of vegetation around the Project 
area. The aim of all rehabilitation is to establish 
sustainable endemic vegetation units consistent with 
reconstructed landforms and surrounding vegetation. 

6.1, 6.2, 6.3, 6.5 

4. Improved valuation, pricing and 
incentives mechanisms 

Environmental factors should be 
included in the valuation of assets 
and services. The polluter pays 
principle – those who generate 
pollution and waste should bear the 

The Proponent acknowledges the need for improved 
valuation, pricing and incentive mechanisms and 
endeavours to pursue these principles when and 
wherever possible.  For example:  

 Environmental factors have played a role in 

6.1, 6.2, 6.3, 6.5 
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Principle Consideration Given In Project Relevant 
Section in 
Document 

cost of containment, avoidance or 
abatement. 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 
wastes. Environmental goals, having 
been established, should be pursued 
in the most cost effective way, by 
establishing incentives structures, 
including market mechanisms, which 
enable those best placed to 
maximise benefits and/or minimise 
costs to develop their own solutions 
and responses to environmental 
problems. 

determining infrastructure locations.  

 The Proponent has put in place procedures 
that will ensure that pollution-type impacts are 
minimised as far as practicable.  

 The cost of rehabilitation and closure 
requirements has been incorporated into the 
costs of the product from the commencement 
of operation. 

5. Waste minimisation 

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

The Proponent’s approach to waste management is, in 
order of priority: 

 Avoid and reduce at source 

 Reuse and recycle 

 Treat and/or dispose.  

The Proponent will implement a comprehensive recycling 
program on-site which includes the recycling of aluminium 
cans, scrap steel, plastic, batteries, light globes, 
fluorescent tubes, polyethylene pipe, office paper and 
cardboard. 

All wastes will be removed from site for disposal at an 
appropriate facility. 

2 
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6. ENVIRONMENTAL IMPACT ASSESSMENT AND MANAGEMENT 

6.1 Vegetation and Flora 

The EPA objective(s) relevant to the assessment and management of vegetation and flora are: 

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

6.1.1 Guidelines, Policies and Frameworks 

Guidance on the assessment and management of impacts to terrestrial flora exists at a State 
and Commonwealth government level. 

Table 20: Guidelines, Policies and Frameworks 

Document Description 

National Strategy for the Conservation of Australia’s 
Biological Diversity 

The strategy addresses the conservation of Australia’s 
biological diversity by defining guiding principles. 

National Strategy for Ecologically Sustainable 
Development 

Provides broad strategic directions and framework for 
governments to direct policy and decision-making. 

EPBC Act The Act aims to prevent significant impacts occurring to 
Matters of NES. 

Agriculture and Related Resources Protection Act 1976 Provides protection to primary industries and the 
resources related to primary industries and includes 
provision for gazettal of Declared Plants. 

Wildlife Conservation Act 1950 The Act provides for taxa of native flora to be protected 
based on their status. 

Environmental Protection Act 1986 and Environmental 
Protection (Clearing of Native Vegetation) Regulations 
2005 

Protects native vegetation and identifies the 10 clearing 
principles that must be considered by the CEO prior to 
deciding to grant, or refuse, a permit to clear vegetation. 

EPA Position Statement No.2: Environmental Protection 
of Native Vegetation in Western Australia (EPA, 2000b) 

Provides an overview of the EPA position on the clearing 
of native vegetation in WA. 

EPA Position Statement No 3: Terrestrial Biological 
Surveys as an Element of Biodiversity Protection (EPA, 
2002) 

Discusses the principles the EPA would apply when 
assessing proposals that may have an effect on 
biodiversity values in WA. 

EPA Position Statement No 5: Environmental Protection 
and Ecological Sustainability of the Rangelands in 
Western Australia (EPA, 2004c) 

Provides principles and environmental objectives for the 
rangelands environment. 

EPA Guidance Statement No.51: Terrestrial Flora and 
Vegetation Surveys for Environmental Impact 
Assessment in Western Australia (EPA, Terrestrial Flora 
and Vegetation Surveys for Environmental Impact 
Assessment in Western Australia, 2004a) 

Provides guidance on standards and protocols for 
terrestrial flora and vegetation surveys undertaken for 
EIA in WA. 

6.1.2 Surveys and Investigations Undertaken 

A Level 2 flora and vegetation survey was undertaken by ecologia Environment in 2011.  This 

survey was undertaken in accordance with EPA Guidance Statement 51 and covered the mine 
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and processing infrastructure areas, accommodation camp, mine access and haul road as far 

as the Fortescue Mainline railway, and surrounding area. 

Flora and vegetation surveys for the remainder of the mine access and haul road are currently 

underway. This survey is expected to recorded similar vegetation units and flora species as the 

previously completed survey.  Results of the survey will be used to refine route selection for the 

access road. 

Results of the 2011 survey are discussed in Section 3.6.  Key findings of this survey are: 

 453 flora taxa were recorded during the survey. 

 An unusually high diversity of sedges was recorded during the 2011 surveys due to 
the presence of semi-permanent to permanent water pools. 

 No flora species listed under the EPBC Act or WC Act were recorded from the Project 
area and surrounds. 

 A total of eight DEC listed Priority flora species have been recorded from the Project 
area and surrounds. 

 33 vegetation units have been mapped across the Project area and surrounds. 

 All mapped vegetation units are well represented regionally and none are restricted to 
the Project area. 

 No TECs or PECs have been identified in the Project area. 

 Vegetation unit FpAtCo is restricted to small areas and supports flora species such as 
Ficus platypoda which have restricted distributions 

 Vegetation unit GaTw is restricted to small areas. 

 Ten environmental weeds have been recorded from the Project area and surrounds.  
None of these are WONS or Declared Plants. 

6.1.3 Potential Impacts 

The location of Project infrastructure is largely dictated by the extent and location of the ore 

resource, and the topography of the area. As such, there is limited opportunity to consider 

alternative locations for many components of the Project.  However, within these constraints, 

the Project has been designed to minimise impact to flora and vegetation by implementing a 

number of measures including: 

 Mining above the watertable 

 Locating Project infrastructure to avoid potentially restricted vegetation units and 
Priority flora. 
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 Excising a portion of the orebody from the pit shell to avoid clearing of conservation 
significant habitat. 

 Locating Project infrastructure to avoid or minimise impacts to semi-permanent or 
permanent water pools. 

All vegetation clearing required for the Project will be subject to Fortescue’s internal Ground 

Disturbance Permit (GDP) process prior to commencement of works. Under this process, areas 

of vegetation that may have high value flora or vegetation may require ground-truthing surveys 

to assess its value. This information is used to put conditions or additional management 

measures on the proposed clearing, such as avoiding Priority flora species, in order to minimise 

the impact of clearing activities. 

Potential impacts to vegetation and flora as a result of development of the Project are discussed 

below. Aspects of the Project that impact vegetation and flora are: 

 Vegetation clearing activities 

 Alteration to surface hydrology 

 Alterations to fire regimes 

 Degradation of vegetation communities through: 

o Introduced species 

o Dust deposition on vegetation 

o Uncontrolled vehicular access 

o Soil contamination 

Direct Loss of Vegetation Due to Clearing 

Development of the Project will result in the disturbance of approximately 480 ha of vegetation.  

Table 21 details this disturbance by vegetation unit together with the percentage of each 

vegetation unit cleared in relation to the currently mapped extent. Surveys are currently 

underway for the western end of the Mine Access and Haul Road. 

The majority of the disturbance required affects the AoTw and AaTw2 vegetation units.  All 

vegetation units impacted are well represented in the region.  
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Table 21: Clearing by Vegetation Unit 

Vegetation Unit Vegetation Description Area of 
Vegetation 
Unit 
Mapped 
(ha) 

Area of 
Vegetation 
Expected to 
be Cleared 
(ha) 

Percentage 
of Mapped 
Vegetation 
Disturbed 
(ha) 

AaTb Petalostylis labicheoides and Acacia acradenia 
sparse mid shrubland, over Corchorus laniflorus 
sparse low shrubland, over Chrysopogon fallax 
sparse tussock grassland and Triodia basedowii 
sparse hummock grassland 

158 0 0.0% 

AaTw1 Grevillea wickhamii, Acacia acradenia and 
Acacia orthocarpa sparse mid shrubland, over 
Triodia wiseana sparse hummock grassland, 
over Dampiera candicans isolated herbs 

77 6 7.8% 

AaTw2 Acacia acradenia open mid shrubland, over 
Triodia wiseana hummock grassland 

2,206 100 4.5% 

AaTw3 Acacia tumida and Grevillea wickhamii sparse 
tall shrubland, over Acacia acradenia open mid 
shrubland, over Triodia wiseana hummock 
grassland 

2,770 0 0.0% 

AaTw4 Acacia acradenia and Acacia inaequilatera 
sparse mid shrubland over Triodia wiseana and 
Triodia lanigera hummock grassland 

4,244 0 0.0% 

AiTb Acacia inaequilatera and Grevillea wickhamii 
sparse tall shrubland, over Acacia acradenia 
sparse mid shrubland, over Triodia basedowii 
and Triodia wiseana hummock grassland 

1,140 5 0.4% 

AoTb Acacia orthocarpa open mid shrubland, over 
Indigofera monophylla sparse low shrubland, 
over Triodia basedowii open hummock 
grassland 

158 0 0.0% 

AoTw Acacia orthocarpa open tall shrubland, over 
Triodia wiseana open hummock grassland and 
Eriachne pulchella isolated tussock grasses 

588 138 23.5% 

Ap Acacia pyrifolia, Gossypium robinsonii, 
Tephrosia rosea and Cajanus cinereus mid 
shrubland 

316 1 0.3% 

ApTp Acacia pyrifolia, Acacia acradenia, Tephrosia 
rosea and Indigofera monophylla mid shrubland, 
over Triodia pungens open hummock grassland 

1,011 27 2.7% 

AsTl Acacia stellaticeps sparse low shrubland, over 
Triodia longiceps hummock grassland, over 
Bulbostylis barbata isolated sedges 

53 0 0.0% 

At Acacia tumida and Grevillea wickhamii tall 
shrubland, over Indigofera monophylla sparse 
low shrubland 

444 0 0.0% 

AtEm Acacia tumida and Grevillea wickhamii open tall 
shrubland, over Acacia orthocarpa open mid 
shrubland over Eriachne mucronata isolated 
tussock grasses, over Dampiera candicans 
isolated herbs 

902 0 0.0% 

AtTw Acacia tumida and Grevillea wickhamii open tall 
shrubland, over Triodia wiseana open hummock 
grassland 

80 1 1.3% 
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Vegetation Unit Vegetation Description Area of 
Vegetation 
Unit 
Mapped 
(ha) 

Area of 
Vegetation 
Expected to 
be Cleared 
(ha) 

Percentage 
of Mapped 
Vegetation 
Disturbed 
(ha) 

ChAbTp Corymbia hamersleyana open low woodland, 
over Acacia bivenosa mid shrubland, over 
Triodia pungens open hummock grassland and 
Cenchrus ciliaris sparse tussock grassland 

42 0 0.0% 

Cl Grevillea wickhamii isolated tall shrubs, over 
Corchorus laniflorus and Solanum phlomoides 
sparse shrubland 

156 0 0.0% 

ElApEm Eucalyptus leucophloia isolated low trees over 
Grevillea wickhamii isolated mid shrubs, over 
Acacia ptychophylla low shrubland, over 
Eriachne mucronata isolated hummock grasses 

871 22 2.5% 

ElApTw Eucalyptus leucophloia isolated trees, over 
Acacia ptychophylla sparse shrubland, over 
Triodia wiseana open hummock grassland, over 
Dampiera candicans and Polycarpaea holtzei 
isolated herbs 

582 0 0.0% 

EvCc Cenchrus ciliaris tussock grassland 1,355 3 0.2% 

FpAtCo Ficus platypoda open woodland, over Acacia 
tumida and Gossypium robinsonii sparse tall 
shrubland, over Cymbopogon obtectus and 
Eriachne mucronata sparse tussock grassland 
and Cyperus hesperius isolated sedges 

14 0 0.0% 

GaTw Gossypium australe sparse mid shrubland, over 
Triodia wiseana open hummock grassland 

28 0 0.0% 

GwTe Grevillea wickhamii sparse mid shrubland, over 
Triodia epactia or Triodia schinzii open 
hummock grassland and isolated Eriachne 
ciliata grasses and Polycarpaea holtzei herbs 

1,313 0 0.0% 

GwTp Grevillea wickhamii sparse tall shrubland, over 
Triodia pungens open hummock grassland and 
isolated Eragrostis cumingii tussock grasses, 
Cyperus squarrosus sedges, and Stemodia 
viscosa herbs 

211 1 0.5% 

ImTp Indigofera monophylla and Solanum phlomoides 
sparse open shrubland, over Triodia pungens 
and Triodia basedowii sparse hummock 
grassland with Mollugo molluginea and Bonamia 
linearis isolated herbs 

2,557 22 0.9% 

ImTs Indigofera monophylla isolated low shrubs, over 
Triodia schinzii open hummock grassland, over 
Ptilotus astrolasius isolated herbs 

110 0 0.0% 

PfTp Pluchea ferdinandi‐muelleri open low shrubland, 
over Triodia pungens sparse hummock 
grassland and Cenchrus ciliaris, Eriachne lanata 
and Chrysopogon fallax open tussock grassland 

163 1 0.6% 

SpTl Solanum phlomoides isolated low shrubs, over 
Triodia lanigera open hummock grassland 

670 21 3.1% 

Tl Triodia lanigera open hummock grassland, with 
Cyperus hesperius isolated sedges, Eriachne 
ciliate isolated grasses and Cleome viscose 
isolated herbs 

193 0 0.0% 
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Vegetation Unit Vegetation Description Area of 
Vegetation 
Unit 
Mapped 
(ha) 

Area of 
Vegetation 
Expected to 
be Cleared 
(ha) 

Percentage 
of Mapped 
Vegetation 
Disturbed 
(ha) 

Tp Triodia pungens open hummock grassland 1,501 2 0.1% 

Tw1 Triodia wiseana and Triodia schinzii hummock 
grassland and Eriachne mucronata isolated 
hummock grasses 

195 0 0.0% 

Tw2 Triodia wiseana open hummock grassland, over 
Bonamia media isolated herbs 

1,964 26 1.3% 

Tw3 Triodia wiseana and Triodia basedowii hummock 
grassland 

4,236 40 0.9% 

Tw4 Triodia wiseana hummock grassland 4,549 34 0.7% 

Total  34,857 450 1.3% 

Direct Loss of Flora of Conservation Significance 

Based on survey results, no flora of conservation significance is located within areas proposed 

to be disturbed. Some locations of the Priority 4 species Goodenia nuda are adjacent to the 

proposed Mine Access and Haul Road alignment, however, the final road alignment will be 

refined in order to avoid clearing of Priority flora species. Surveys are currently being 

undertaken for the remainder of the Mine Access and Haul Road, the results of which will be 

used to refine road alignment in order to avoid any populations of conservation significant flora 

found. 

Alteration of Surface Water Regime 

There may be minor changes to localised surface drainage through the clearing of vegetation 

and the installation of infrastructure. 

Adverse impacts to native vegetation and flora associated with altered surface hydrology can be 

attributed to a number of factors: 

 The diversion of stormwater runoff away from flora and vegetation associated with 
drainage channels and semi-permanent or permanent pools. 

 The concentration of surface flows resulting in erosion of drainage lines and loss of 
flora and damage to vegetation communities and/or deposition of sediment. 

 The ponding of water within drainage channels associated with the establishment of 
infrastructure crossings. 

 Localised inception of surface sheet flows associated with the construction of roads, 
rail and drainage infrastructure can result in die-off of vegetation in downslope areas. 

Two vegetation units have been identified by ecologia Environment as potentially dependent on 

surface water flows for at least some of the year. These are FpAtCo (Ficus open woodland) and 

EvCc (Eucalyptus open woodland).  Assessment of the surface water catchments indicates that 
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the FpAtCo vegetation unit is unlikely to be impacted as no clearing of this vegetation unit is 

proposed and proposed infrastructure areas are not located within catchments associated with 

FpAtCo vegetation. EvCc vegetation is associated with creek lines, in particular the Turner 

River. A small portion (about three hectares) of this vegetation unit will be cleared during 

construction of the Mine Access and Haul Road. The road may also result in changes to 

downstream surface water flows, however an assessment by WorleyParsons (2012) predicts 

any impacts are likely to be minor and localised. 

The Project area and surrounds include a number of semi-permanent and permanent water 

pools. Vegetation associated with pools may be indirectly impacted if surface flows through 

these pools are altered.  Changes to water levels in or flows through these pools may alter the 

structure and floristic makeup of the associated vegetation. The majority of pools and their 

catchments are outside of the development footprint of the Project and are therefore unlikely to 

be impacted. The Waste Rock Dump will fill part of the upper catchment of Site 12 Pool. Water 

movement through the pool and type of vegetation present suggest that this pool is spring fed 

and therefore would not be reliant on inflows from the upper catchment. Waste rock is also 

expected to be environmentally benign and runoff from the waste rock dump is not expected to 

adversely impact the water quality of the pool. 

Alteration of Fire Regimes 

Construction and operation of the Project will involve a range of activities that have the potential 

to alter the existing fire regime in terms of both the frequency and intensity of fire experienced. 

The operation and maintenance of machinery, requirement for “hot work” and the presence of a 

workforce are all factors that have the potential to result in an increase in fires due to an 

increase in potential ignition sources. However, the presence of a workforce also means that 

any fire event is more likely to be suppressed due to the risk that the fire presents to property or 

human health. 

Any change in the frequency or intensity of fires, including the exclusion of fire from an area, 

has the potential to impact on the vegetation and flora of the area. This can result in changes in 

the vegetation structure, species composition and fuel loads.  High fuel loads can result in the 

eventual occurrence of a high intensity fire with a subsequent series of changes associated with 

the post-fire regeneration of the vegetation. 

However, the Project has a short operating life (2.3 years) and as such any changes to the 

existing fire regime will be similarly short lived. 

Degradation of Vegetation 

Degradation of vegetation may occur as a result of: 

 Uncontrolled vehicle access leading to physical damage of vegetation and/or the 
introduction or spread of weeds. 
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 Dust deposition on vegetation resulting from land clearing, blasting and excavation, 
construction activities, and operation of the processing plant. Section 6.7 contains 
further information in relation to dust impacts. 

 Introduction or spread of weed species. 

 Leaks of containment structures, pipes, vehicles or equipment leading to 
contamination of soils, surface water or groundwater. 

 Spills of chemicals or hydrocarbons leading to contamination of soils, surface water or 
groundwater. 

 Inappropriate disposal of domestic waste, waste hydrocarbons and chemicals, 
construction waste or treated sewerage leading to contamination of soils, surface 
water or groundwater. 

6.1.4 Proposed Management Measures 

The main potential impacts of concern for vegetation and flora are related to clearing and 

earthworks required for construction and operation of the Project. In order to avoid or minimise 

these impacts, the following management measures are proposed: 

 Project infrastructure has been located away from known areas of conservation 
significant flora and/or vegetation as far as practicable. 

 Internal GDPs will be required prior to commencement of activities. This process may 
include: 

o Pre-clearance checks for conservation significant flora and/or vegetation 
undertaken by suitably experienced personnel prior to ground disturbance. 

o Areas to be cleared clearly delineated both on maps and on the ground. 

o Post-clearing audits undertaken to assess compliance with internal permits. 

 Clearing and disturbance within the Special Rail Licence (LSA1) will be undertaken in 
compliance with the Rail Corridor Disturbance Management Plan (R-PL-EN-0012) and 
Rail Route (Stage B) Environmental Management Plan (R-PL-EN-0010. 

 Known locations of flora species of conservation significance will be mapped and 
access to these areas restricted as far as practicable. 

 Progressive rehabilitation will be undertaken as disturbed areas are no longer 
required. 

 Infrastructure has been located outside of watercourses as far as practicable. 
Diversions will be put in place as required. 

 Wastes will be stored in closed containers prior to disposal off site. 

 Construction waste will be removed from site. 
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 While waste rock is expected to be environmentally benign, monitoring of the waste 
and ore streams will be undertaken. Any potentially environmentally harmful waste 
rock discovered through this monitoring will be encapsulated within the waste rock 
dump. 

 Vehicles will be confined to defined roads and access tracks. 

 Water trucks will be used for dust suppression on haul roads, access tracks, the pit 
floor and high traffic areas. 

 Dust suppression (such as sprinklers) will be installed as part of the ore processing 
facilities and on ore stockpiles. 

 The use of surfactants to increase dust suppression capability of applied water will be 
investigated. 

 Information in regards to the flora and vegetation of the Project area, and 
employee/contractor responsibilities in regards to this will be included in the site 
induction program. 

 All machinery, vehicles and plant arriving on site will required to be free of vegetative 
matter and soil/mud. 

 Hot work permits will be required prior to commencement of works. Permits will 
identify requirements in terms of fire suppression equipment and use of a spotter 
during the work. 

 Uncontrolled fires originating from Project activities will be suppressed immediately 
and reported as part of the internal incident reporting procedure. 

 Fires not triggered by Project activities and which do not pose a risk to Project 
operations or personnel will be allowed to burn in order to maintain the natural fire 
regime. 

 The currently unsurveyed section of the Mine Access and Haul Road will be surveyed 
and the results used to refine road alignment. 

 Alignment for the Mine Access and Haul Road will avoid Priority flora populations. 

6.1.5 Predicted Environmental Outcome 

A maximum of 480 ha will be cleared by the Project. Clearing for the Project and potential 

indirect impacts to vegetation will not compromise any vegetation association by taking it below 

the threshold level of 30% of its pre-clearing extent. No TECs or PECs will be cleared through 

implementation of the Project. No Priority Flora will be cleared through implementation of the 

Project. The final Mine Access and Haul Road alignment will avoid known locations of Priority 

Flora. 

Vegetation associated with pools is unlikely to be adversely effected through implementation of 

the proposal. Of the 11 pools recorded from the local area, only one (Site 12 Pool) may be 
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impacted. Site 12 Pool may be impacted through filling of the upper catchment by the Waste 

Rock Dump.  However, this pool may be spring fed and water levels may not be reliant on flows 

from the catchment.  Additionally, the volume of water contributed by the portion of the 

catchment originating from Project areas to this pool is only a small part of the total catchment 

flows. Diversion or capture of water is not expected to result in a decline in the amount of water 

available to vegetation associated with these pools. 

The results of ongoing vegetation surveys over L45/293 will be used to refine road alignment 

and thereby avoid impacts to flora or vegetation of conservation significance. 

6.2 Vertebrate Fauna 

6.2.1 Management Objective 

The EPA objective(s) relevant to the assessment and management of terrestrial fauna are: 

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

6.2.2 Guidelines, Policies and Frameworks 

Guidance on the assessment and management of impacts to terrestrial fauna exists at a State 

and Commonwealth government level. 

Table 22: Guidelines, Policies and Frameworks - Fauna 

Document Description 

EPA Position Statement No.2: Environmental Protection 
of Native Vegetation in Western Australia (EPA, 2000b) 

Provides an overview of the EPA position on the clearing 
of native vegetation in WA 

EPA Position Statement No.3: Terrestrial Biological 
Surveys as an Element of Biodiversity Protection (EPA, 
2002) 

Discusses the principles the EPA would apply when 
assessing proposals that may have an effect on 
biodiversity values in WA. 

EPA Guidance Statement No.56: Terrestrial Fauna 
Surveys for Environmental Impact Assessment in 
Western Australia 

Provides guidance on standards and protocols for 
terrestrial fauna surveys required to assist in collecting 
sufficient data for decision-making associated with the 
protection of WA’s terrestrial faunal biodiversity and its 
habitat 

Technical Guide – Terrestrial Vertebrate Fauna Surveys 
for Environmental Impact Assessment 

Provides advice on fauna sampling techniques and 
methodologies for different regions of the State and the 
analysis, interpretation and reporting requirements for 
EIA 

Wildlife Conservation Act 1950 (WA) The Act provides for taxa of native fauna to be protected 
based on their status including threat of extinction, are 
rare 

Agriculture and Related Resources Protection Act 1976 Provides protection to primary industries and the 
resources related to primary industries and includes 
provision for gazettal of Declared Animals. 
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Document Description 

Environment Protection and Biodiversity Conservation 
Act 1999 

The Act provides for the protection of Matters of National 
Environmental Significance and threatened terrestrial 
fauna may be listed under the EPBC Act 

Draft EPBC Act policy statement 3.21 Significant impact 
guidelines for 36 migratory shorebirds: Migratory Species 

This policy statement is designed to help determine the 
impacts of proposed actions on migratory shorebird 
species, and to provide mitigation strategies to reduce 
the level or extent of those impacts.  

Environment Protection and Biodiversity Conservation 
Act 1999 referral guidelines for the endangered Northern 
Quoll Dasyurus hallucatus 

This guideline helps to determine whether or not to 
submit a referral to the DSEWPaC and whether approval 
is required under the EPBC Act for actions that may 
impact the Northern Quoll. 

Survey Guidelines for Australia’s Threatened Bats.  Guidelines for detecting bats listed as threatened under 
the Environment Protection and Biodiversity 
Conservation Act 1999 

Survey Guidelines for Australia’s Threatened Mammals.  Guidelines for detecting mammals listed as threatened 
under the Environment Protection and Biodiversity 
Conservation Act 1999 

Survey Guidelines for Australia’s Threatened Reptiles.  Guidelines for detecting reptiles listed as threatened 
under the Environment Protection and Biodiversity 
Conservation Act 1999 

6.2.3 Surveys and Investigations Undertaken 

The following fauna surveys were undertaken during 2011: 

 A Level 2 fauna survey was undertaken by ecologia Environment in Autumn and 
Spring 2011.  

 Targeted fauna survey for Northern Quoll, Pilbara Leaf-nosed Bat and Pilbara Olive 
Python. 

These surveys were undertaken in accordance with EPA Guidance Statement 56, Technical 

Guide - Terrestrial Vertebrate Fauna Surveys for Environmental Impact Assessment, referral 

guideline for the Northern Quoll, and survey guidelines for Australia’s threatened reptiles, 

mammals and bats as appropriate. The survey extent covered the mine and processing 

infrastructure areas, accommodation camp, mine access and haul road as far as the Fortescue 

Newman Mainline railway, and surrounding area. 

Results of these surveys are discussed in Section 3.7.  Key findings of the surveys are: 

 Seven fauna habitats have been recorded across the Project area and surrounds. 

 The most common fauna habitat is the Rocky Spinifex Hills. 

 The Rock Ridges, Breakaways and Gorges habitat has been identified as habitat of 
conservation significance as it represents critical habitat for the Northern Quoll, Pilbara 
Leaf-nosed Bat and, where it coincides with rock faces and water pools, the Pilbara 
Olive Python. 



North Star Hematite Project Supporting Information  Page 95 of 191 

NS-AA-EN-0002_Rev 0  

 

 

 Five fauna species listed under the WC Act have been recorded from the Project area 
or surrounds. 

 Seven fauna species listed on DEC’s Priority fauna list have been recorded from the 
Project area or surrounds. 

 Three EPBC Act listed Threatened fauna species have been recorded from the Project 
area or surrounds. 

 Two EPBC Act listed Migratory bird species have been recorded from the Project area 
or surrounds. 

Species listed under the EPBC Act are addressed in detail in Section 6.3 – Matters of National 

Environmental Significance, and only briefly discussed here. 

6.2.4 Potential Impacts 

The Project has been designed to avoid or minimise impacts to fauna habitat of conservation 

significance, roost caves for the Pilbara Leaf-nosed Bat, and impacts to semi-permanent or 

permanent water pools. An indicative route for the Mine Access and Haul Road has been 

included as part of the Project.  The final alignment of this road will take into account the 

location of conservation significant flora, fauna, fauna habitat, heritage and other areas of 

conservation significance such as semi-permanent or permanent water pools. Potential impacts 

on fauna species protected under the EPBC Act are discussed in detail in Section 6.3 and as 

such are only briefly addressed in this section. 

Potential impacts to terrestrial fauna species and habitats as a result of development of the 

Project are discussed below. Aspects of the Project that may impact terrestrial fauna and 

habitat are: 

 Habitat clearing 

 Habitat fragmentation 

 Changes to surface hydrology 

 Presence of artificial water bodies 

 Alteration in fauna behaviour due to noise and vibration, and light emissions 

 Competition from feral fauna species 

 Fauna mortality or injury due to Project operations or fauna – workforce integrations 

Direct Loss of General Fauna Habitat 

Development of the Project will result in the disturbance of about 480 ha of fauna habitat. Table 

23 details this disturbance by habitat type together with the percentage of habitat cleared in 

relation to the currently mapped extent.  
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The majority of disturbance required affects the Rocky Spinifex Hills habitat. This is the most 

common habitat of the Project area and is well represented in the local area with almost 

24,000 ha mapped during the 2011 survey. This habitat has not been identified as being of 

conservation significance. 

Table 23: Clearing by Habitat Type 

Vegetation Type Vegetation Description Area of 
Habitat 
Mapped 
(ha) 

Area of 
Habitat 
expected to 
be Cleared 
(ha) 

Percentage 
of Mapped 
Habitat 
Disturbed 
(ha) 

Acacia shrubland on 
hard soil 

Moderate density, ground cover comprises 
low shrubs and medium sized Spinifex 
clumps. Hard soil does not allow the 
construction of burrows. 

458 0 0.0% 

Creek line Large eucalypt trees fringing water courses, 
lemon grass and sword grass. 

1,528 4 0.3% 

Granite Outcrop Large boulders of granite domes with low 
Spinifex tussock grassland and occasional 
low shrubs.  

51 0 0.0% 

Rocky Plains with 
Spinifex 

Moderate layer of Spinifex and denser shrub 
layer 

5,555 27 0.5% 

Rocky ridges, 
breakaways and rocky 
gorges 

Usually surrounded by large areas of rocky 
Spinifex hills, differ in vegetation structure, 
substrate, and landform. 

Rocky gorges associated with semi-
permanent waterholes. 

520 0 0.0% 

Rocky Spinifex Hills Open vegetation structure, small clumps of 
Spinifex and scattered low and mid-sized 
shrubs 

23,843 402 1.7% 

Sandy Plains with 
Spinifex and Scattered 
Granites 

Predominated by small to medium sized 
Spinifex clumps and scattered small granite 
domes. 

2,889 17 0.6% 

Total  34,843 450 1.3% 

Direct Loss of Habitat of Conservation Significance 

The Rocky Ridges, Breakaways and Rocky Gorges habitat has been identified as habitat of 

conservation significance. The location and scale of Project infrastructure has been designed to 

avoid clearing of this habitat. This habitat occurs along the edges of ridgelines, in particular 

occurring in association with the Gorge Range within which the Project area is located. Mapping 

undertaken by ecologia Environment (2011) recorded 591.8 ha of this habitat in the Project area 

and surrounds. The habitat is likely to be well represented in the wider region with ridges, 

plateaus and gorges extending at least 70 km to the east and 45 km to the south of the Project 

area. 

Dust modelling indicates that vegetation comprising the Rocky Ridges, Breakaways and Rocky 

Gorges habitat to the west of the proposed processing infrastructure area habitat has the 

potential to be temporarily impacted by elevated levels of dust deposition during the short 

duration of the Project (2.3 years) (see Section 6.7). This has the potential to reduce the health 
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of the vegetation and, consequently, degradation of this habitat.  However, dust suppression 

activities will be undertaken across the active mining and processing areas to reduce dust 

generated by these activities and monitoring will be undertaken in accordance with the Mine 

and Rail Dust Management Plan quantify and manage any actual impacts to vegetation. 

Therefore, dust generation will be temporary and short term with ambient dust concentrations 

expected to return to near pre mining conditions once mining and processing operations cease 

(approximately 2.3 years from start up). 

Four potential roost caves for the Pilbara Leaf-nosed Bat have been identified during targeted 

fauna surveys of the Project area and surrounds. None of these caves will be directly impacted 

by clearing activities.  The nearest cave to proposed Project areas is about 125 m south of the 

open pit.  

Fragmentation of Habitat 

Vegetation clearing has the potential to result in fragmentation of fauna habitat reducing the 

connectivity of fauna populations. Fauna with large home ranges, such as ground mammals, 

are likely to be most at risk of habitat fragmentation.  

Fragmentation is most likely to occur as a result of construction of the Mine Access and Haul 

Road. On the basis of current survey information, the access road does not pass through any 

habitats of conservation significance and the habitats through which it does pass are well 

represented in the region. 

Changes to Hydrology or Hydrogeology 

A number of semi-permanent and permanent water pools have been located across the Project 

area and surrounds. Development of the project has the potential to impact on the hydrology of 

the area and potentially alter flows into or through these pools. Semi-permanent and permanent 

water pools may act as refuges for fauna during drier periods. These pools also provide habitat 

for the Pilbara Olive Python, particularly where they are located within gorges and/or 

surrounded by rock faces. Project infrastructure has been located to avoid direct impacts to 

these pools. 

A desktop surface water assessment has been undertaken for the Project.  This assessment 

predicts that surface water flows into and/or through these pools will not be adversely affected 

by the implementation of the Project. The catchment area for the majority of pools will not be 

impacted by implementation of the Project.  The exception to this is Site 12 Pool.  

The waste rock dump will fill part of the upper catchment associated with Site 12 Pool, however, 

the area of the catchment to be impacted makes up a small portion of the pool’s entire 

catchment and impacts are therefore expected to be minor (WorleyParsons, 2012a).  

Additionally, the observed movement through the pool and type of vegetation present indicates 

the pool is spring fed (ecologia Environment, 2012a) and therefore less likely to be reliant on 
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inflows from the catchment.  Waste rock is expected to be environmentally benign and any 

runoff from the waste rock dump is unlikely to alter the quality of surface water inflows to the 

pool. 

The surface water assessment undertaken by WorleyParsons (2012a) found that 

implementation of the Project was not likely to significantly impacts surface water flows as there 

was no major redirection, storage or interception of flows. Given this, it is predicted that there 

will be no significant impact to groundwater recharge in the area and therefore any follow on 

impacts to groundwater fed springs or pools will be insignificant. 

Injury or Mortality of Fauna 

Injury to or mortality of fauna may occur as a result of: 

 Clearing and earthworks 

 Fire 

 Vehicle strikes 

 Accidental ingestion of solid or liquid wastes, chemicals or fuels 

 Entrapment in water storage structures. 

Clearing activities may result in the loss of individual animals that are unable to move out of the 

way of heavy machinery. In regards to fauna of conservation significance, the Long-tailed 

Dunnart (1 trapped individual), Western Pebble-mound Mouse (1 active mound), Star Finch (1 

flock of 20 individuals) and Ramphotyphlops ganei (not recorded during 2011 surveys) are likely 

to be most susceptible to collisions with heavy machinery.  

Clearing of areas suitable for Rainbow Bee-eater nests during the breeding season may result 

in the loss of individuals of this species where occupied nests are disturbed. However, this 

species is known to use disturbed areas, such as road cuttings or borrow pits, for both foraging 

and breeding, taking advantage of the freshly turned soil. As such this species may colonise 

additional areas that have been disturbed due to implementation of the Project resulting in an 

overall increase in the local population. 

Clearing may also result in a local reduction in the populations of both conservation significant 

fauna and fauna more generally, as individuals relocate into areas of similar habitat outside of 

the Project area. Due to the short mine life, this effect is expected to be short lived with 

individuals recolonising the Project area once operations cease and disturbed areas are 

rehabilitated. 

Fauna species may also be injured or killed as a result of collisions with vehicles on mine roads 

and tracks. Reptiles are particularly susceptible as they often use roads as basking areas and 

can be slow to move out of the path of vehicles. The risk of fauna collisions is higher at dusk, 
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dawn and during the night. The majority of mammal fauna is more active during these periods 

and bats have been known to fly low over roads while foraging. 

Presence of Artificial Water Bodies 

Water required for non-potable use will be stored in a lined water storage pond while water for 

potable use will be treated through a RO Plant and stored in a suitably sized tank. The water 

storage pond may attract native fauna, creating a risk of altering fauna behaviour, entrapment of 

fauna, or poisoning animals if water quality is not suitable for consumption. Feral animals may 

also be attracted to this artificial water source, thereby increasing their numbers in the area. The 

water storage pond may act as a focal point for fauna during periods of drought as other water 

sources dry up. 

Birds, in particular waterbirds, may be attracted to the water storage pond resulting in an 

increase in those species that would otherwise be uncommon in the area.  However, this 

increase is expected to be negligible due to the presence of other, natural, semi-permanent to 

permanent water sources in the vicinity of the Project. 

Changes in Fauna Behaviour 

Typical fauna behaviour may be modified by the physical presence of Project infrastructure, 

noise and vibration emissions, light spill, water storages, and vehicular and human traffic 

associated with construction and operation of the Project. These changes may be particularly 

noticeable around the mine area.  

Noise and vibration emission may result in fauna species avoiding areas of the Project with high 

noise or vibrations emissions.  The Pilbara Leaf-nosed Bat is particularly susceptible to impacts 

from noise and vibration and is known to vacate roost caves in proximity to noisy activities such 

as blasting and excavation of the open pit. This is addressed in more detail in Section 6.3. 

Scavenging fauna (such as wild dogs, crows and Northern Quoll) may be attracted to domestic 

waste storage while insectivorous fauna (such as birds and bats) may be attracted to light 

sources due to the concentration of insects in well lit areas. 

Introduction or Attraction of Feral Fauna Species 

Feral fauna species may be introduced or attracted to the area through incorrect disposal or 

storage of organic waste or the presence of permanent and accessible water sources. Of the 

three species of feral fauna recorded from the Project area and surrounds, one (the feral camel) 

is listed on DAFWA’s Declared Animal List under the Agriculture and Related Resources 

Protection Act 1976 (WA). This species is listed as category A5 meaning numbers are to be 

controlled or reduced. 

Without appropriate management, the introduction or attraction of feral fauna species may 

indirectly impact on native fauna through increased rates of competition for resources and 

degradation of habitat, and may ultimately result in reduced biodiversity. 
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6.2.5 Proposed Management Measures 

The main potential impacts of concern in regards to fauna are related to clearing and 

earthworks required for construction of the Project. In order to minimise these impacts, the 

following management measures are proposed: 

 Information on fauna of the Project area and staff/contractor/visitor responsibilities in 
regards to fauna will be included in the site induction programme for the Project. 

 Internal GDPs will be implemented as described in Section 6.1.4. 

 Project infrastructure will be located to avoid clearing of the Rock Ridges, Breakaways 
and Rock Gorges habitat in so far as the constraints of ore resource location and local 
topography allow. 

 Vehicles will be confined to defined roads and access tracks. 

 Driving at dawn, dust or night will be minimised as far as practicable. 

 Vehicle speed limits will be enforced for all Project roads and tracks. Off road driving 
will be prohibited unless authorised or in emergencies situations. 

 Injured fauna will be reported to the site environmental officer who will determine the 
appropriate course of action. 

 Fauna mortalities involving conservation significant species will be reported to DEC. 

 Progressive rehabilitation will be undertaken when cleared areas are no longer 
required. 

 Known locations of fauna species of conservation significance will be mapped and 
access to these areas restricted as far as practicable. 

 Clearing and disturbance within the Special Rail Licence (LSA1) will be undertaken in 
compliance with the Rail Corridor Disturbance Management Plan (R-PL-EN-0012), 
Rail Route (Stage B) Environmental Management Plan (R-PL-EN-0010 and Railway 
Corridor: Fauna Management Plan (R-PL-EN-0017). 

 The water storage pond will be landscaped to allow animal egress or have specific 
animal egress points (for example egress matting) installed. 

 Site representatives will be trained in snake handling techniques and provided with 
equipment to safely handle snakes 

 Lighting will be minimised to that required for the safe construction and operation of 
the Project and the welfare of personnel. 

 Lighting will be directed onto construction or operational areas in order to minimise 
light spill onto adjacent areas. 

 The Fortescue Mine and Rail Dust Management Plan (45-PL-EN-0030) will be 
implemented. 
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 Monitoring will be undertaken in accordance with the Mine and Rail Dust Management 
Plan relation to dust impacts on vegetation of the Rocky Ridges, Breakaways and 
Rocky Gorges habitat. If monitoring indicates a decline in vegetation health, adaptive 
management will be put in place in accordance with the Plan. 

Additional management measures in relation to MNES and fauna species protected under the 

EPBC Act are provided in Section 6.3. 

6.2.6 Predicted Environmental Outcome 

Fauna habitats of the Project area and surrounds are generally considered to be common and 

widespread in the region. A maximum of 480 ha of fauna habitat will be cleared during 

implementation of the proposal, though this will have a negligible impact on the regional 

representation of these habitats. It is expected that no clearing will be required in the Rocky 

Ridges, Breakaways and Rocky Gorges habitat. This habitat may be impacted by high levels of 

dust deposition, particularly in areas to the west of the proposed processing infrastructure area. 

This may result in decreased health of the vegetation in affected areas. Dust generation will be 

temporary and short term with ambient dust levels likely to return to near pre mining conditions 

once mining and processing operations cease (approximately 2.3 years from start up). To 

quantify and mitigate against dust impacts to this vegetation unit, FMG Iron Bridge will 

undertake a dust monitoring programme in compliance with the Mine and Rail Dust 

Management Plan. 

There is expected to be some loss of individual animals, both in terms of general fauna and 

fauna of conservation significance, though this loss is not expected to adversely impact the 

conservation status or long term population size of any fauna species recorded from the Project 

area and surrounds. The majority of these species are highly mobile and are expected to 

disperse into surrounding areas of suitable habitat. Additionally, these species have been 

recorded from outside the Project area with extensive areas of habitat occurring across the 

Pilbara.  

There may be some reduction in the local population of conservation significant species unable 

to move out of areas ahead of clearing activities, such as the Long-tailed Dunnart and Western 

Pebble-mound Mouse, though regional impacts are expected to be low and development of the 

Project will not impact on the conservation status of the fauna of the Project area. 

6.3 Matters of National Environmental Significance 

6.3.1 Management Objective 

The EPBC Act objectives are to: 

 Provide for the protection of the environment, especially for MNES 
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 Conserve Australian biodiversity 

 Promote ecologically sustainable development through the conservation and 
ecologically sustainable use of natural resources 

 Enhance the protection and management of important natural and cultural places 

 Control the international movement of wildlife, wildlife specimens and products made 
or derived from wildlife. 

6.3.2 Guidelines, Policies and Frameworks 

Guidance on the assessment and management of MNES exists at a Federal government level. 

Table 24: Guidelines, Policies and Frameworks - MNES 

Document Description 

EPBC Act The Act aims to prevent significant impacts occurring to 
Matters of NES. 

Matters of National Environmental Significance: Impact 
Guidelines 1.1 Environment Protection and Biodiversity 
Conservation Act 1999 (2009) 

Provides overarching guidance for the assessment of 
proposed actions to determine whether the action is likely 
to have significant impacts on a matter protected under 
national environmental law. 

Matters of National Environmental Significance: Impact 
Guidelines 1.2 Actions on, or impacting upon, 
Commonwealth land and Actions by Commonwealth 
Agencies (2010) 

This guideline helps to determine whether or not to 
submit a referral to the DSEWPaC and whether approval 
is required under the EPBC Act.  

Draft EPBC Act policy statement 3.21 Significant impact 
guidelines for 36 migratory shorebirds: Migratory Species 

This policy statement is designed to help determine the 
impacts of proposed actions on migratory shorebird 
species, and to provide mitigation strategies to reduce 
the level or extent of those impacts.  

Environment Protection and Biodiversity Conservation 
Act 1999 referral guidelines for the endangered northern 
quoll Dasyurus hallucatus (2011) 

This guideline helps to determine whether or not to 
submit a referral to the DSEWPaC and whether approval 
is required under the EPBC Act for actions that may 
impact the Northern Quoll. 

Survey Guidelines for Australia’s Threatened Bats.  Guidelines for detecting bats listed as threatened under 
the Environment Protection and Biodiversity 
Conservation Act 1999 

Survey Guidelines for Australia’s Threatened Mammals.  Guidelines for detecting mammals listed as threatened 
under the Environment Protection and Biodiversity 
Conservation Act 1999 

Survey Guidelines for Australia’s Threatened Reptiles.  Guidelines for detecting reptiles listed as threatened 
under the Environment Protection and Biodiversity 
Conservation Act 1999 

Draft EPBC policy statement: Use of environmental 
offsets under the Environment Protection and 
Biodiversity Conservation Act 1999 (2007) 

The purpose of this draft policy statement is to outline the 
Australian Government’s position on the use of 
environmental offsets under the EPBC Act. The aim is to 
ensure the consistent, transparent and equitable use of 
environmental offsets under the Act. 

Discussion paper: Use of environmental offsets under 
the Environment Protection and Biodiversity 
Conservation Act 1999 (2007) 

The purpose of this paper is to facilitate the development 
of a public policy and internal guidance for the application 
of environmental offsets under the Environment 
Protection and Biodiversity Conservation Act 1999 
(EPBC Act). 
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6.3.3 Surveys and Investigations Undertaken 

The following fauna surveys were undertaken during 2011: 

 A Level 2 fauna survey was undertaken by ecologia Environment in autumn and 
spring 2011.  

 Targeted fauna survey for Northern Quoll, Pilbara Leaf-nosed Bat and Pilbara Olive 
Python. 

These surveys were undertaken in accordance with EPA Guidance Statement 5, Technical 

Guide - Terrestrial Vertebrate Fauna Surveys for Environmental Impact Assessment, referral 

guideline for the Northern Quoll, and survey guidelines for Australia’s threatened reptiles, 

mammals and bats as appropriate. The survey extent covered the mine and processing 

infrastructure areas, accommodation camp, mine access and haul road as far as the Fortescue 

Mainline railway, and surrounding area. 

Results of these surveys in relation to MNES are discussed in Section 3.10.  Key findings of the 

surveys are: 

 The Rocky Ridges, Breakaways and Rocky Gorges habitat is considered habitat of 
conservation significance. 

 Three Threatened fauna species listed under the EPBC Act have been recorded from 
the Project area and surrounds.  These are the Northern Quoll (Dasyurus hallucatus), 
Pilbara Leaf-nosed Bat (Rhinonicteris aurantia (Pilbara form)) and Pilbara Olive 
Python (Liasis olivaceus barroni). 

 Two bird species listed as Migratory under the EPBC Act have been recorded from the 
Project area or surrounds.  These are the Fork-tailed Swift (Apus paucificus) and the 
Rainbow Bee-eater (Merops ornatus). 

 The Oriental Plover (Charadrius veredus) may occasionally occur in the Project area 
and surrounds but has not been recorded during site surveys. 

6.3.4 Potential Impacts 

The aspect of primary relevance to potential impacts on MNES in the mine area is the clearing 

and earthworks associated with the construction of the Project.   

Migratory species recorded from the Project area or surrounds are considered to be 

widespread, highly mobile and commonly recorded within the Pilbara region and are therefore 

unlikely to be significantly impacted by the Project. 

Potential impacts to MNES species and habitats as a result of the development of the Project 

are discussed below. 
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Direct Loss of Habitat of Conservation Significance 

No clearing is expected to be required in the Breakaways and Rocky Gorges habitat.  However, 

this habitat may be impacted by high levels of dust deposition, particularly immediately to the 

west of the proposed processing area. 

The Rocky Ridges, Breakaways and Rocky Gorges habitat provides denning habitat for the 

Northern Quoll, roost caves for the Pilbara Leaf-nosed Bat and rock faces and permanent water 

pools for the Pilbara Olive Python to forage, shed their skin and mate. This habitat occurs along 

the edges of ridgelines, in particular occurring in association with the Gorge Range within which 

the mine area is located. A total of 592 ha of this habitat has been mapped by ecologia 

Environment during the 2011 surveys. The Rocky Ridges, Breakaways and Rocky Gorges 

habitat is likely to be well represented in the wider region with ranges extending at least 70 km 

to the east and 45 km to the south of the mine area. 

Four potential roost caves have been identified during the 2011 surveys by ecologia 

Environment. The nearest of these caves is about 125 m from the southern edge of the 

proposed open pit.  

Impacts to the Northern Quoll (Dasyurus hallucatus) 

Project infrastructure has been located to avoid or minimise impacts to the Northern Quoll.  This 

includes positioning of the proposed open pit 50 m from the edge of the plateau in order to 

avoid clearing of the Rocky Ridges, Breakaways and Rocky Gorges habitat. About 249 ha (42 

percent) of this habitat unit has been identified as suitable denning and breeding habitat for the 

Northern Quoll. A further 606 ha has been identified as foraging and dispersal habitat. This 

includes the remainder of the Rocky Ridges, Breakaways and Rocky Gorges as well as the 

Granite Outcrop habitat and Creek line habitat along the Turner River. No clearing will occur in 

the Granite Outcrops habitat while only minimal clearing (about three hectares) will be required 

at the Turner River in order to construct a crossing for the proposed Mine Access and Haul 

Road. This equates to about 0.4 percent of the mapped extent of potential foraging, breeding or 

dispersal habitat for the Northern Quoll. Suitable habitat  

Suitable habitat for the Northern Quoll exists within 2 km north and south of the proposed Mine 

Access and Haul Road, mostly along the Turner River. This increases the risk of Northern 

Quolls being struck by vehicles on the access road as they are likely to move between these 

two habitat areas. 

Impacts to the Pilbara Leaf-nosed Bat (Rhinonicteris aurantia (Pilbara form)) 

Four potential roost caves for the Pilbara Leaf-nosed Bat have been identified during the 2011 

surveys of the Project Area and surrounds. This species is known to be sensitive to 

disturbances within or in close proximity to roost caves and are known to abandon caves where 

construction or mining activities occur within 50 m of the roost. Disturbances which occur at 

least 85 m from the roost however, may not result in abandonment (Armstrong, 2010). 
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Displaced bats are susceptible to death through dehydration, particularly during the dry season. 

The nearest potential roost cave to proposed Project infrastructure is about 125 m south of the 

edge of the open pit (Figure 12) and about 200 m from the hot tyre park up area and access 

road.  Noise and vibration impacts to this roost cave are likely to be minimal. The remaining 

caves are at least 500 m from any disturbance. 

While blasting in proximity to roost caves may cause Pilbara Leaf-nosed Bats to abandon roosts 

(DSEWPaC, 2012) this has been shown to have no impact on foraging of Pilbara Leaf-nosed 

Bats in nearby habitat (BHP Billiton Iron Ore, 2005). 

Studies at roosts have demonstrated that artificially increased light levels can significantly delay 

the timing of bat emergence (Downs, Beaton, Guest, Polanski, Robinson, & Racey, 2003), 

(Duverge, 2000) and disturb their use of commuting routes (Stone, Jones, & Harris, 2009), both 

of which will reduce the time available for foraging.  

Pilbara Leaf-nosed bats are known to forage close to the ground and may therefore be more 

susceptible to vehicle strikes. 

Impacts to the Pilbara Olive Python (Liasis olivaceus barroni) 

Critical habitat for this species is considered to consist of semi-permanent water pools in rocky 

gorges and watercourses. A total of 432 ha of this habitat has been mapped by ecologia 

Environment (2012a), the majority of which is Creekline habitat found along the Turner River. A 

small amount of clearing (about three hectares) will be required in order to construct the road 

crossing at the Turner River. Additional suitable habitat for this species consists of portions of 

the Creekline, Granite Outcrops, and Rocky Ridges, Breakaways and Gorges habitats. A total 

of 532 ha of suitable habitiat has been mapped by Ecologia Environment (2012a). 

A total of 11 semi-permanent or permanent water pools have been recorded in the vicinity of the 

Project area. These are all likely to provide habitat for the Pilbara Olive Python.  No pools will be 

directly impacted though implementation of the Project. The proposed Waste Rock Dump will fill 

part of the upper catchment of Site 12 Pool and thereby potentially result in indirect impacts to 

the pool through decreased flows and water quality, particularly sediment load. However, the 

area of the catchment to be impacted makes up a small portion of the pool’s entire catchment 

and impacts are therefore expected to be minor (WorleyParsons, 2012a).  Additionally, the 

observed movement of water through the pool and type of vegetation present indicates the pool 

is spring fed(ecologia Environment, 2012a) and therefore less likely to be reliant on inflows from 

the catchment. 

Pilbara Olive Pythons have also been known to benefit from additional water sources 

associated with mining, such as water storage ponds (Hill & Ward, 2010). 

Pilbara Olive Pythons may be particularly vulnerable to vehicle strikes as roads are often 

preferred basking spots for snakes. Suitable habitat for the Pilbara Olive Python occurs within 

2 km on either side of the access road, particularly in association with the Turner River.  
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6.3.5 Proposed Management Measures 

Project infrastructure has been designed and located so as to avoid or minimise impacts to 

fauna species protected under the EPBC Act and conservation significant habitats for these 

species. Management measures proposed to avoid or minimise impact from the implementation 

of the Project on MNES include: 

 The open pit has been set back from the edge of the plateau in order to avoid clearing 
of Northern Quoll denning and breeding habitat. 

 The mine pit has been planned to maximise the separation distance between blasting 
operations and potential roost caves for the Pilbara Leaf-nosed Bat.  

 Likewise, other Project infrastructure has been located to minimise noise impacts on 
potential roost caves. 

 “Confined” blasting techniques will be used in preference to unconfined methods. 

 Minimum 100 m buffer will be established and maintained around identified potential 
roost caves for the Pilbara Leaf-nosed Bat. 

 A monitoring program for Pilbara Leaf-nosed Bats will be undertaken in order to 
confirm the continued presence of the species in the area during the life of the Project. 

 Clearing for the road crossing of the Turner River will be kept to the minimum required 
to provide a safe working environment. 

 Internal GDPs will be implemented for all clearing activities prior to commencement of 
works. 

 Known locations of Northern Quoll, Pilbara Leaf-nosed Bat and Pilbara Olive Python 
will be mapped and access to these areas restricted as far as practicable. 

 Access to water pools will be restricted. 

 Access to potential roost caves for the Pilbara Leaf-nosed Bat will be restricted to 
authorised personnel only.  Entry into confirmed roost caves will be prohibited. 

 Lighting will be kept to that required for the safe construction and operation of the 
Project and the welfare of personnel. 

 Lighting required at the southern end of the open pit will be located such that it does 
not result in increased light levels at the nearest bat roost cave. 

 Vehicle speed limits will be enforced for all Project roads and tracks. Off road driving 
will be prohibited unless authorised or in emergency situations. 

 Driving at dawn, dust or night will be minimised as far as practicable. 

 Information on MNES relevant to the Project and employee/contractor/visitor 
responsibilities will be included as part of the site induction program. 
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 Injured fauna will be reported to the site environmental officer who will determine the 
appropriate course of action. 

 Any deaths of fauna species protected under the EPBC Act will be reported to DEC 
and DSEWPaC. 

6.3.6 Predicted Environmental Outcome 

The Project has been designed in order to avoid and minimise impacts to MNES, and in 

particular impacts to the Northern Quoll, Pilbara Leaf-nosed Bat and Pilbara Olive Python. 

Implementation of the proposal is not expected to result in significant impacts to the Northern 

Quoll. While individual quolls may be injured or killed through collisions with vehicles on roads, 

this is not expected to impact on the size of the local population or the survival of the species as 

a whole. Some foraging habitat will be cleared during implementation of the Project, however 

this habitat is widespread in the region and the required clearing is not expected to significantly 

reduce the amount of available habitat in the local area. 

Impacts to the Pilbara Olive Python are similarly expected to be minor. Suitable breeding and 

foraging habitat exists in association with the water pools recorded from the Project area and 

surrounds. The majority of these pools will not be impacted through implementation of the 

Project.  Site 12 Pool may be impacted through filling of the upper catchment by the waste rock 

dump, however, the area of the catchment to be impacted makes up a small portion of the 

pool’s entire catchment and impacts are therefore expected to be minor and will not affect 

Pilbara Olive Pythons in this location. Individuals may be injured or killed through collisions with 

vehicles on roads, though this is not expected to adversely impact the local population or the 

survival of the species as a whole. 

A potential roost cave for the Pilbara Leaf-nosed Bat exists about 125 m from the edge of the 

proposed open pit. There is little research available on the impacts of blasting in open pits at 

distances of 100 m.  While noise impacts are expected to be minimal, the nearest potential 

roost cave to the mine pit may be impacted by noise associated with blasting of the open pit, 

which may in turn result in abandonment of the potential roost by the Pilbara Leaf-nosed Bat. 

The remainder of the potential roost caves identified by ecologia Environment are at least 

500 m from any Project disturbance area. It is expected that displaced bats will find roosts in 

these other caves, further from project disturbances. As no potential roost caves will be 

removed during implementation of the project, any abandoned caves will be available for re-

colonisation following cessation of mining. It is therefore considered unlikely that impacts to a 

single potential roost cave will result in a decline in the local population or adversely impact the 

survival of the species as a whole. 
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6.4 Hydrology 

6.4.1 Management Objective 

The EPA objective(s) relevant to the assessment and management of surface water are: 

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

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

6.4.2 Guidelines, Policies and Frameworks 

Guidance on the assessment and management of surface water exists at a State and 

Commonwealth government level. 

Table 25: Guidelines, Policies and Frameworks - Hydrology 

Document Description 

Australian and New Zealand Guidelines for Fresh and 
Marine Water Quality 2000 (ARMCANZ and ANZECC, 
2000)  

Outlines the principles and assessment framework for 
protecting and managing the environmental values 
supported by the water resource. 

Water and Rivers Commission 2000. Environmental 
Water Provisions Policy for Western Australia: State-
wide Policy No. 5 (Waters and Rivers Commission, 
2000) 

Describes the principles and processes to be applied by 
the Commission when considering allocation and review 
of water use rights. 

Department of Water Stormwater Management Manual 
for Western Australia 2004-2007 (Department of Water, 
2004) 

Provides policies and planning principles and best 
practice advice. 

6.4.3 Surveys and Investigations Undertaken 

A desktop hydrology assessment was undertaken by WorleyParsons for the Project.  The aim of 

this assessment was to identify the local catchments and assess potential impacts on local 

surface water flows and water holes in the vicinity of the Project area.  The assessment is 

provided in Appendix 3.  Key findings of the assessment are: 

 12 sub-catchments have been identified in the local area, relevant to the proposed 
mining and processing area, and the accommodation village. 

 Two vegetation units have been identified that may be dependent on surface water 
flows for at least some of the year. These are FpAtCo (Ficus open woodland) and 
EvCc (Eucalyptus open woodland) and both represent riparian vegetation. FpAtCo is 
outside of the proposed Project footprint and upstream of potential disturbances. 
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 Of the 11 pools recorded, only one may be indirectly impacted by the implementation 
of the Project.  This is Site 12 Pool, to the east of the proposed open pit. 

6.4.4 Potential Impacts 

Flooding Potential 

WorleyParsons (2012a) undertook 100 year annual recurrence interval flood modelling for the 

Turner River and un-named tributary that runs roughly parallel to the proposed Mine Access 

and Haul Road.  This mapping indicates that the Mine Access and Haul Road is not within the 

floodplain however, parts of the accommodation camp, administration area, topsoil stockpiles, 

and low grade ore stockpiles are within the floodplain. Susceptible areas of the mine footprint 

will require bunding and flood diversion structures. Peak flow rates of 785 m3/s to 1,050 m3/s are 

expected for a 1 in 10 year flood event with flows in the range of 1,840 m3/s to 5,110 m3/s 

expected for a 1 in 100 year event. 

Changes to Surface Water Flows 

The physical presence of Project infrastructure has the potential to cause changes to the flow of 

surface water around the Project area. WorleyParsons (2012) assessed the potential impacts to 

surface water flow in the 12 sub-catchments of the mine area (see Figure 3 of the Surface 

Water Assessment in Appendix 3). The findings of this assessment are summarised in Table 

26. 

The Mine Access and Haul Road crosses a number of minor streams and the Turner River. The 

Turner River supports vegetation unit EvCc, which may be dependent on surface water for part 

of the year. WorleyParsons (2012) anticipates changes to flow both upstream and downstream 

of creek crossings will be minor and localised. 

Table 26: Potential Impacts on Surface Water Flows 

Catchment Contained Infrastructure Potential Impacts 

H1 None  None 

H2 Open Pit 

Access Roads 

Hot Tyre Park-up 

 Reduction in catchment runoff if rainfall on Open Pit is 
not put back to the natural water course. 

 Minor damming of creek by road crossings may 
increase the peak discharge rate. The main 
haul/access road on the west of this catchment 
obstructing surface runoff draining westward towards 
the catchment outlet. 

 Increased runoff from cleared/compacted areas. 
 Decrease in water quality of surface runoff. 

H3 None  Decrease in water quality of surface runoff as a result 
of inflows from H2. 
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Catchment Contained Infrastructure Potential Impacts 

H4 Low Grade Ore Stockpiles  Ponding upstream of the main streamline culvert in 
rainfall events higher than the design event.  

 The processing plant obstructing runoff from the 
eastern slope of the catchment.  

 Main streamline obstructed by the mine access road. 
 Increased sediment load in surface runoff. 
 Detour of runoff from the eastern catchment into 

adjacent H5 catchment. However, the diverted water 
returns to the original water course at the outlet of H4. 

H5 Topsoil Stockpile 

Access roads 

Fuel Facility 

 Minor damming of creek by road crossings may 
increase the peak discharge rate. 

 The topsoil stockpile and the access road is obstructing 
runoff from the south. 

 Encroachment of temporary fuel facility may constrict 
the main drainage line and presents higher risk of 
contamination from spills or leaks. 

 Increased runoff from cleared/compacted areas. 
 Decrease in water quality of surface runoff. 
 Increased sediment load in surface runoff from topsoils 

stockpile. 

H6 Topsoil Stockpile  Increased sediment load in surface runoff from topsoils 
stockpile. 

 The topsoil stockpile is obstructing runoff from the 
south. 

 The topsoil stockpile is obstructing runoff from the 
south. 

H7 Administration Area  The Administration area is obstructing runoff from the 
north. 

 Increased runoff from cleared/compacted areas. 
 Decrease in water quality of surface runoff. 

H8 Waste Rock Dump 

ROM Pad 

Processing Infrastructure Area 

Magazine 

Explosives Facility 

 Increased runoff from cleared/compacted areas. 
 Decrease in water quality of surface runoff. 
 Increased sediment load in surface runoff from Waste 

Rock Dump. 
 Creek line obstructed by Waste Rock Dump. 

H9 Waste Rock Dump 

Mine Infrastructure Area 

Hot Tyre Park-up 

 Increased runoff from cleared/compacted areas. 
 Decrease in water quality of surface runoff. 
 Increased sediment load in surface runoff from Waste 

Rock Dump. 
 No obstruction of surface water flows. 

H10 Accommodation Camp  Increased runoff from cleared/compacted areas. 

H11 Accommodation Camp  Runoff obstructed by accommodation camp. 

H12 Accommodation Camp Access Road  Runoff obstructed by accommodation camp. 

Source: WorleyParsons (2012) 

Impacts to Water Pools 

WorleyParsons (2012) undertook a desktop assessment of the potential impact of the Project 

on the water pools identified during surveys of the Project area and surrounds by ecologia 
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Environment in 2011. This assessment found that only two of the 11 pools may potentially be 

impacted by implementation of the Project.  These were Site 12 Pool. 

Site 12 Pool is located to the east of the Project, downstream of the proposed Waste Rock 

Dump and mine infrastructure area. The Waste Rock Dump effectively fills part of the catchment 

of this pool and therefore will reduce the volume of water flowing to the pool. Runoff from the 

Waste Rock Dump is also likely to have an increased sediment load and the water quality of 

runoff from the mine infrastructure area may also be reduced. However, these proposed 

infrastructure areas constitute a small portion of the catchment area draining into the pool and 

flows from the Project area will be highly diluted by flows from the remainder of the catchment 

and any impacts are expected to be minor.  Additionally, ecologia Environment (2012a) 

observed that the flow of water through this pool, and presence of vegetation such as sedges, 

suggests that the pool is spring fed and is therefore not reliant on surface water flows. 

Erosion and Sedimentation 

The Project area is located within an actively eroding region(GHD, 2011) and as such sediment 

loads are expected to be naturally high. Clearing and earthworks associated with the 

implementation of the Project may expose a greater area of soil to erosion and as a result may 

increase the sediment load of surface water runoff. In particular, increased sediment loads may 

be associated with runoff from the proposed Waste Rock Dump, low grade ore stockpile, and 

product stockpiles. 

Deterioration of Water Quality 

The transportation, storage, handling and disposal of fuels, chemicals or waste materials has 

the potential to result in contamination of surface water flows thereby resulting in decreased 

water quality. Potential contamination sources include run off from refuelling stations and 

workshops, product loading facilities, vehicle yards, stockpiles, and spills and leaks from 

hydrocarbon and chemical storages and waste water treatment facilities. Facilities with the 

highest risk of contamination of surface waters are considered to be the workshop and fuel 

storage. 

6.4.5 Proposed Management Measures 

Implementation of the Project may result in impacts to surface water through changes to the 

flow regime and reduction in water quality. In order to manage and mitigate potential impacts to 

surface water in the Project area, the following management actions will be put in place: 

 Construct diversion structures (such as bunds or channels) to divert clean surface 
water flow around infrastructure areas, and maintain downstream flow regimes where 
feasible. 
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 Separate potentially contaminated surface water runoff originating from Project areas 
from clean water. Surface water from Project areas will be diverted to sedimentation 
ponds prior to release. 

 Surface water flows from workshop areas and vehicle washdown will be captured and 
treated through an oil water separator, meeting the requirements of DoW Water 
Quality Protection Note 68 - Mechanical equipment washdown. 

 Minimise the impacts of the Waste Rock Dump on water quality and quantity through 
stabilisation to prevent erosion. 

 Locate buildings and process infrastructure out of the 1 in 100 year floodway or 
construct suitable protection through bunds, or by vertical separation. 

 Hydrocarbons and chemicals will be transported, stored and handled in accordance 
with the applicable legislation and Australian Standards, for example AS1940. 

 Undertake progressive rehabilitation of cleared areas no longer required for 
operations. 

 Roads will be designed to for a 1 in 5 year rainfall event with floodways constructed at 
creek crossings. 

6.4.6 Predicted Environmental Outcome 

Implementation of the Project is unlikely to result in significance adverse impacts to surface 

water in the Project area. Some diversion of surface water will be necessary in order to 

separate clean surface water flows from potentially contaminated surface flows. However, the 

volume of water diverted is a small portion of that flowing from the catchments in which the 

Project lies and is unlikely to adversely impact downstream flows. 

Implementation of the proposed management measures is expected to reduce the risk of 

deterioration of surface water quality, either through increased sediment loads or contamination, 

to as low as reasonably practicable. 

6.5 Short‐Range Endemic Invertebrates and Subterranean Fauna 

6.5.1 Management Objective 

The objectives of the EPA in respect of SRE fauna are to: 

 Ensure the protection of key habitats for SRE species 

 Maintain the distribution, abundance and productivity of populations of SRE species; 
and 

 Ensure that the conservation status of SRE taxa is not adversely changed as a result 
of development proposals. 
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The objective of the EPA in respect to subterranean fauna is the conservation of stygofauna 

and troglofauna, their habitats and the bio-physical processes that support them. 

6.5.2 Guidelines, Policies and Frameworks 

Guidance on the assessment and management of impacts to SRE and subterranean fauna 

exists at a State and Commonwealth government level. 

 

Table 27: Guidelines, Policies and Frameworks – SRE and Subterranean Fauna 

Document Description 

EPA Position Statement No.2: Environmental Protection 
of Native Vegetation in Western Australia (EPA, 2000b) 

Provides an overview of the EPA position on the clearing 
of native vegetation in WA 

EPA Position Statement No.3: Terrestrial Biological 
Surveys as an Element of Biodiversity Protection (EPA, 
2002) 

Discusses the principles the EPA would apply when 
assessing proposals that may have an effect on 
biodiversity values in WA. 

EPA Guidance Statement No.56: Terrestrial Fauna 
Surveys for Environmental Impact Assessment in 
Western Australia (EPA, 2004b) 

Provides guidance on standards and protocols for 
terrestrial fauna surveys required to assist in collecting 
sufficient data for decision-making associated with the 
protection of WA’s terrestrial faunal biodiversity and its 
habitat 

EPA Guidance Statement No.20 Sampling of Short 
Range Endemic Fauna for EIA in Western Australia 
(EPA, 2009b) 

Provides guidance on standards and protocols for 
sampling Short Range Endemic invertebrate fauna for 
EIA in WA. 

EPA Guidance Statement Number 54: Consideration of 
Subterranean Fauna in Groundwater and Caves during 
EIA in Western Australia (EPA, 2003) 

Guidance on the information the EPA will consider when 
assessing proposals where the protection of stygofauna 
is a relevant environmental factor 

EPA Guidance Statement Number 54a (Draft): Sampling 
Methods and Survey Considerations for Subterranean 
Fauna in Western Australia (EPA, 2007b) 

Outlines the EPA's position in relation to what are 
acceptable sampling efforts and methodologies for 
subterranean fauna.  

EPA Discussion Paper: A review of subterranean fauna 
assessment in Western Australia (EPA, 2012) 

Summarises developments in subterranean fauna 
science and EPA assessment as well as providing 
options for future direction of subterranean fauna 
assessments 

Wildlife Conservation Act 1950 (WA) The Act provides for taxa of native fauna to be protected 
based on their status including threat of extinction, are 
rare 

Environment Protection and Biodiversity Conservation 
Act 1999 

The Act provides for the protection of Matters of National 
Environmental Significance and threatened terrestrial 
fauna may be listed under the EPBC Act 

6.5.3 Surveys and Investigations Undertaken 

A baseline SRE survey was undertaken by ecologia Environment in 2011. This survey was 

undertaken in accordance with EPA Guidance Statement 20 and covered the mine and 

processing infrastructure areas, accommodation camp, mine access and haul road as far as the 

Fortescue Mainline railway, and surrounding area. Results of the survey are discussed in 

Section 3.8.  Key findings of the survey are: 
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 A total of 46 invertebrate species have been recorded from the Project area and 
surrounds.  

 Eight species are likely/potential SRE species, while two have an unknown SRE 
status. 

A subterranean fauna survey was undertaken by Subterranean Ecology in 2011. The survey 

was undertaken in accordance with EPA Guidance Statements 54 and 54a. This survey was 

undertaken for the larger North Star Magnetite Project but the survey results remain valid for the 

North Star Hematite Project. Results of the survey are discussed in Section 3.9. The key 

findings of the survey are: 

 A total of 11 troglofauna species have been recorded from the Project area and 
surrounds. 

 The majority of the recorded subterranean fauna species occur widely in the local and 
regional area. 

 As the mine pit will not extend below the water table, the risk to stygofauna is 
considered to be negligible. 

 There is evidence to suggest that the Project area is part of a wider, more or less 
continuous subterranean habitat. 

6.5.4 Potential Impacts 

The main aspect with potential to impact SRE invertebrates is the clearing and earthworks 

associated with construction of the Project. SRE invertebrates may be impacted through 

clearing of habitat and direct loss of individuals during clearing activities.  While the majority of 

SRE species were recorded from outside the proposed development areas, three records are in 

close proximity to the open pit and Mine Access and Haul Road. 

As mining will not occur below the water table, the risk of impacts to stygofauna species is 

considered negligible. Additionally, no stygofauna species have been recorded within the 

proposed open pit. 

Excavation of the mine pit may result in the loss of troglofauna habitat and individual troglofauna 

animals. One troglofauna species (Nocticola sp. S5_NS1) has been recorded from within the 

proposed open pit.  This species has also been recorded from areas outside of the proposed 

open pit, indicating that subterranean fauna habitat extends beyond the pit shell. A further two 

species (Nocticola sp. NS2 and Polyxenida sp.NS) are located in proximity to the southern edge 

of the proposed open pit and may be impacted by edge effects. However, as subterranean 

fauna habitat appears to be extensive throughout the local area impacts to these species are 

expected to be insignificant. 

None of the above mentioned species belong to families that are known to be range restricted 

and therefore are likely to be found outside of the Project area.   
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6.5.5 Proposed Management Measures 

The main potential impacts of concern for SRE and subterranean fauna are related to clearing 

and earthworks required for construction and operation of the Project. In order to avoid or 

minimise these impacts, the following management measures are proposed: 

 Internal GDPs will be implemented as described in Section 6.1.4. 

 Clearing and disturbance within the Special Rail Licence (LSA1) will be undertaken in 
compliance with the Rail Corridor Disturbance Management Plan (R-PL-EN-0012), 
Rail Route (Stage B) Environmental Management Plan (R-PL-EN-0010 and Railway 
Corridor: Fauna Management Plan (R-PL-EN-0017). 

 Progressive rehabilitation will be undertaken as cleared areas are no longer required. 

 Vehicles will be confined to defined roads and access tracks. 

 The final alignment for the Mine Access and Haul Road will take into consideration the 
location of SRE invertebrate species recorded during the 2011 survey. 

6.5.6 Predicted Environmental Outcome 

The vegetation units in which SRE invertebrate species have been recorded are well 

represented in the region. It is therefore considered that the SRE invertebrate species recorded 

during the 2011 survey are not unique to the Project area. While the loss of individual SRE 

invertebrates will be avoided where possible, any actual losses will not adversely impact on the 

status of the SRE invertebrate species recorded from the Project area. 

Individuals of the troglofauna species Nocticola sp. S5_NS1 will be impacted through 

excavation of the proposed open pit. However, this species has been recorded at multiple 

locations outside of this area and loss of individuals is unlikely to impact on the status of the 

species as a whole. As the mine area is part of a larger, continuous subterranean habitat, the 

impact from mining activities on the conservation status of individual troglofauna species or their 

regional representation is considered to be negligible. 

6.6 Noise 

6.6.1 Management Objective 

The EPA objective(s) relevant to the assessment and management of noise emissions are: 

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

Guidance on the assessment and management of noise exists at a State government level as 

presented below. 

Table 28: Guidelines, Policies and Frameworks - Noise 

Document Description 

Australian Standard AS 2436-2010 Guide to Noise and 
Vibration Control on Construction, Demolition and 
Maintenance Sites (2010) 

This standard provides guidance in noise and vibration 
control, investigation and identification of sources, 
measurements of sound and vibration. It guides planning 
and assessment of control measures for construction, 
demolition and maintenance sites. 

Environmental Protection Act 1986  and  

Environmental Protection (Noise) Regulations 1997 

Draft Environmental Protection (Noise) Amendment 
Regulations 2010 

This Act provides for a number of controls relating to 
biodiversity including the establishment, functions and 
powers of the Environmental Protection Authority (EPA), 
including Environmental Impact Assessment (EIA) for 
proposals or strategic proposals that have the potential 
to cause significant impact on the environment. These 
Regulations set assigned noise levels which represent 
acceptable levels. They outline methods for noise 
assessment and control, providing a standard for 
industry. 

EPA Guidance Statement No. 8 (Draft): Environmental 
Noise (EPA, 2007a) 

Provides guidance for the preparation and evaluation of 
noise impact assessment. 

State Planning Policy 5.4 Road and Rail Transport Noise 
and Freight Considerations in Land Use Planning 
(WAPC, 2009a) 

Policy aims to protect people from unreasonable levels of 
transport noise, protect major freight and transport 
corridors from urban encroachment, and facilitate the 
development and operation of an efficient freight 
network.  

Implementation Guidelines for State Planning Policy 5.4 
(WAPC, 2009b) 

Guide the implementation of the State Planning policy 
5.4 

6.6.3 Surveys and Investigations Undertaken 

While no specific noise assessment has been undertaken for the North Star Hematite Project, 

an assessment of the larger North Star Magnetite Project has been undertaken by Sinclair 

Knight Merz (SKM). Potential noise emissions resulting from the smaller North Star Hematite 

Project order of magnitudes less than those predicted and will be well within the emissions 

predicted for the larger project. The assessment of the North Star Magnetite Project found that 

noise levels at the accommodation camp due to mining and processing activities will be below 

assigned noise levels for both daytime and night time activities. However, if all equipment is 

operating at full load during initial pit development night time noise may be slightly above the 

assigned levels while equipment is on the surface. Noise resulting from product transport to Port 

Hedland is expected to be well below the assigned noise levels at the accommodation camp. 

Factors of relevance to noise impacts for the North Star Hematite Project are: 

 The main noise sources are: 

o Blasting operations. 
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o Vehicle movements. 

o Power generation facilities. 

o Processing activities. 

o Ore and product haulage. 

 Closest noise receptors are the accommodation camp and four potential roost caves 
for the Pilbara Leaf-nosed Bat. 

 The nearest potential roost cave to the proposed Project infrastructure is about 125 m 
south of the edge of the open pit and 1.25 km from processing infrastructure. 

 The accommodation camp is about 3.5 km from processing infrastructure with a 
number of high ridges (80 – 100 m in height) between these areas which will act as 
noise bunds. 

 No other communities or homesteads occur within 20 km of the Project area. 

6.6.4 Potential Impacts 

The nearest sensitive receptor to noise emission sources is the mine accommodation camp, 

which is 3.5 km from the active mining and processing area. A series of ridges run between the 

camp and the active mining and processing area creating a natural barrier to audible noise. 

Potential roost caves for the Pilbara Leaf-nosed bat have been identified to the south of the 

proposed open pit, the closest of these being 125 m from the southern edge of the pit. 

Potential impacts from noise emissions related to the Project include: 

 Nuisance noise and loss of amenity at the mine accommodation camp. 

 Avoidance by fauna of areas of higher noise emissions. This may result in a small 
reduction in the breeding or foraging habitat available for certain species. 

 Disturbance to Pilbara Leaf-nosed Bats roosting in caves in proximity to the open pit 
and processing plant resulting in bats abandoning these roosts. 

The potential noise impacts on fauna has been previously discussed and presented in Sections 

6.2 and 6.3, and not intended to be repeated here.  

6.6.5 Proposed Management Measures 

It is expected that noise emission from the Project will comply with the Environmental Protection 

(Noise) Regulations 1997. The following management measure will be put in place in order 

minimise noise emissions: 

 The mine pit has been planned to maximise the separation distance between blasting 
operations and potential roost caves for the Pilbara Leaf-nosed Bat.  
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 Likewise, other Project infrastructure has been located to minimise noise impacts on 
potential roost caves. 

 Selection criteria for mobile equipment and plant will include frequency (decibels) and 
sound power levels of noise emissions. 

 Low noise plant and equipment will be used where practicable. 

 All vehicles, plant and equipment will be maintained as per manufacturer’s instructions 
such that optimal performance is achieved. 

 “Confined” blasting techniques will be used in preference to unconfined methods. 

 Minimum 100 m buffer will be established and maintained around identified potential 
roost caves for the Pilbara Leaf-nosed Bat. 

 A monitoring program for Pilbara Leaf-nosed Bats will be undertaken in order to 
confirm the continued presence of the species in the area during the life of the Project. 

6.6.6 Predicted Environmental Outcome 

Noise emissions from the active mining and processing area are not expected to impact on the 

accommodation camp.  Noise resulting from transport of product to Port Hedland is expected to 

be well below the assigned noise levels at the camp. 

One potential roost cave for the Pilbara Leaf-nosed Bat is located about 125 m from the 

southern edge of the proposed open pit. There is little research available on the impacts of 

blasting in open pits at distances of 100 m from roost caves.  While noise impacts are expected 

to be minimal, the nearest potential roost cave to the mine pit may be impacted by noise 

associated with blasting in the open pit, which may in turn result in abandonment of the potential 

roost by the Pilbara Leaf-nosed Bat. The remainder of the potential roost caves identified by 

ecologia Environment are at least 500 m from any Project disturbance area. It is expected that 

displaced bats will find roosts in these other caves. It is therefore considered unlikely that 

impacts to a single potential roost cave will result in a decline in the local population or 

adversely impact the survival of the species as a whole. 

6.7 Dust 

6.7.1 Management Objective 

The EPA objective(s) relevant to the assessment and management of dust are: 

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

Guidance on the assessment and management of dust exists at a State and Commonwealth 

government level  

Table 29: Guidelines, Policies and Frameworks - Dust 

Document Description 

National Environment Protection (Ambient Air Quality) 
Measure (NEPM) (NEPC, 2003) 

Provides standards for Ambient Air Quality. 

A guideline for the development and implementation of a 
dust management program (Draft) (DEC, 2008) 

Provides guidelines for the management of dust 
generated from a range of sources including mining 
activities, through the development and implementation 
of dust management programs. 

EPA Guidance Statement Number 18: Protection of Air 
Quality Impacts from Land Development Sites(EPA, 
2000a) 

Provides guidance on the control of dust and smoke form 
land development sites. The guidance and its application 
are used by the EPA to prevent air quality impacts due to 
dust and smoke from land development sites. 

6.7.3 Surveys and Investigations Undertaken 

A dust assessment for the Project was undertaken by SKM in 2012 (Appendix 9).  Air Quality 

was assessed using the Victoria EPA’s AUSPLUME Gaussian plume dispersion model with 

three dust fractions modelled, total suspended particulate (TSP), particulate matter 10 microns 

and less (PM10) and particulate matter 2.5 microns and less (PM2.5). Dust emissions were 

estimated using the National Pollutant Inventory Manual for Mining V3.1. 

The only sensitive human receptor within 10 km of the Project, with the exception of the on-site 

workforce at the pit and associated infrastructure, is the mine accommodation camp, 

approximately 3.5 km from active mining and processing area. 

The results from the model were compared against the following criteria: 

 National Environmental Protection Measures for Ambient Air Quality(NEPC, 2003) 

 Environmental Protection (Kwinana) (Atmospheric Wastes) Regulations 1992 

 Approved Methods for the Modelling and Assessment of Air Pollutants in New South 
Wales (NSW DEC, 2005) 

Key findings from the assessment are: 

 Modelled results for all particle sizes are well below the relevant air quality criteria at 
the accommodation camp and will not impact human health or amenity. 

 The highest levels are associated with the processing infrastructure area, where 
crushing and screening occur. 

 Dust deposition levels at the accommodation camp are well below the 2 g/m2/month 
threshold and will not impact on human health or amenity. 
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 Dust deposition is highest around the processing infrastructure area with deposition 
rates of 10 g/m2/month at a distance of about 400 m from this area. 

6.7.4 Potential Impacts 

Impacts related to dust emissions are largely limited to the mine area. The main potential 

environmental impact is dust deposition resulting in reduced vigour and health of vegetation. 

Research on the effects of dust deposition on vegetation health has been undertaken for 

Australian conditions. This research indicates that vegetation health is not impacted by the 

direct physical effects of mineral dust deposition until relatively high surface loads are 

experienced, at >7 g/m2/month (Doley, 2006). 

Dust modelling indicates vegetation within 600 m of the western side of the proposed open pit 

and processing infrastructure area are likely to experience deposition rates of between 

4 g/m2/month and 10 g/m2/month.  This area includes the Rocky Ridges, Breakaways and 

Rocky Gorges habitat unit. High levels of dust deposition may result in reduced vegetation 

health, though given the short mine life (2.3 years) impacts may be temporary and short term. 

Ambient dust concentrations are expected to return to near pre mining conditions once mining 

and processing operations cease No known locations of Priority flora species are within the 

1 g/m2/month deposition contour and therefore are unlikely to be adversely impacted by dust 

deposition during the life of the Project.  

The nearest human sensitive receptor to dust emission sources is the mine accommodation 

camp, which is 4.5 km west of the proposed open pit. A series of steep ridges run between the 

camp and the active mining and processing area creating a natural barrier to dispersion of dust 

towards the accommodation camp. It is considered unlikely there will be appreciable nuisance 

or health related dust impacts on the accommodation camp with the dust model predicting PM10 

emissions to be less than the NEPM standard of 50 µg/m3 averaged over 24 hours. 

6.7.5 Proposed Management Measures 

Large volumes of dust are not expected to be generated by implementation of the Project, 

however the following management measures will be put in place to minimise dust emissions: 

 The Fortescue Mine and Rail Dust Management Plan (45-PL-EN-0030) will be 
implemented. 

 Vehicles will be confined to defined roads and access tracks. 

 Vehicle speed limits will be enforced for all Project roads and tracks. 

 Water trucks will be used for dust suppression on haul roads, access tracks, the pit 
floor and high traffic areas. 

 Dust suppression (such as sprinklers) will be installed as part of ore processing 
facilities and on ore stockpiles. 
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 The use of surfactants to increase dust suppression capability of applied water will be 
investigated. 

 Progressive rehabilitation will be undertaken when cleared areas are no longer 
required. 

 Monitoring will be undertaken in accordance with the Mine and Rail Dust Management 
Plan in relation to dust impacts on vegetation of the Rocky Ridges, Breakaways and 
Rocky Gorges habitat. 

6.7.6 Predicted Environmental Outcome 

The only human sensitive receptor within proximity of the mine area is the mine accommodation 

camp. Dust modelling indicates levels for all dust fractions at the accommodation camp will be 

well below the relevant assessment criteria. The management measures proposed will further 

reduce dust generation. As a result it is expected there will be no dust related impacts at the 

mine accommodation camp. 

Dust deposition on vegetation is expected to be greatest closest to the operational areas of the 

mine. Vegetation immediately to the west of the proposed open pit and processing infrastructure 

area is likely to be impacted by high levels of dust deposition.  This vegetation forms part of the 

Rocky Ridges, breakaways and Rocky Gorges habitat which has been identified as having 

conservation significance. In order to quantify and manage actual impacts to this vegetation, 

monitoring will be undertaken in accordance with the Mine and Rail Dust Management Plan. 

All records of Priority flora are outside of the modelled 1 g/m2/month deposition contour and 

therefore are unlikely to be adversely affected during the life of the mine. 

6.8 Aboriginal Heritage 

6.8.1 Management Objective 

The EPA objective relevant to the assessment and management of cultural heritage is: 

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

6.8.2 Guidelines, Policies and Frameworks 

Guidance on the assessment and management of Aboriginal heritage exists at a State and 

Commonwealth government level.  
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Table 30: Guidelines, Policies and Frameworks – Aboriginal Heritage 

Document  Description 

Aboriginal Heritage Act 1972 Makes provision for the preservation, on behalf of the 
community, of places and objects customarily used by or 
traditional to the original inhabitants of Australia or their 
descendants, or associated with, and for other purposes 
incidental to. 

EPA Guidance Statement 41: Assessment of Aboriginal 
Heritage (2004) 

Considers Aboriginal Heritage in the Environmental 
Approvals process when heritage values are linked to the 
environment. 

Guidelines for preparing Aboriginal heritage survey 
reports (DIA) 

Provides advice for consultants preparing report for 
presentation to the Aboriginal Cultural Material 
Committee (ACMC) of DIA 

6.8.3 Surveys and Investigations Undertaken 

Comprehensive Aboriginal Heritage surveys (archaeological and ethnographic) have been 

conducted over the Project area. All surveys were conducted in collaboration with Heritage 

Consultants and Traditional Owners to make sure sites of heritage significance have been 

recorded.  

Results of the heritage surveys have been uploaded into Fortescue’s Geographic Information 

System (GIS) and communicated to appropriate FMG Iron Bridge personnel and contractors to 

provide for protection of these Aboriginal heritage sites. 

6.8.4 Potential Impacts 

Project infrastructure has been located in order to avoid Aboriginal heritage sites as far as 

possible. 

Aboriginal heritage sites may also be impacted through: 

 Clearing and earthworks associated with construction of the Mine Access and Haul 
Road. 

 Unauthorised visitation by site employees, contractors or visitors. 

 Alteration of surface water flows resulting in erosion of sites. 

 Accidental damage to previously unknown heritage sites uncovered during clearing 
and earthworks. 

Recent surveys of the Mine Access and Haul Road route have identified an Aboriginal heritage 

site which crosses L45/294 at right angles to the proposed road alignment. A 90 m gap exists 

between the site and the southern boundary of L45/294.  It is proposed to realign the road 

through this gap in order to avoid impacting the site. The Mine Access and Haul Road requires 

a 33 m wide construction corridor and will have a final width of 30 m including drainage. 
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The Turner River is listed on the Australian Heritage Database as part of the Abydos – 

Woodstock Art Site. The Mine Access and Haul Road will cross the Turner River and West 

Turner River. 

6.8.5 Proposed Management Measures 

In order to protect Aboriginal heritage sites and avoid or minimise the potential for adverse 

impacts, the following management measures are proposed: 

 The final alignment of the Mine Access and Haul Road will avoid identified Aboriginal 
Heritage sites where possible.  Where realignment of the road to avoid a site and its 
buffer is not possible, FMG Iron Bridge will liaise with Traditional owners and the 
Department of Indigenous Affairs (DIA) to agree an alignment that will minimise the 
any impacts to the site. 

 Identification of Aboriginal Heritage sites for inclusion in the Fortescue Aboriginal Sites 
Register.  

 Regular consultation with Traditional Owners together with their chosen heritage 
professionals.  

 Compulsory GDP approval prior to ground disturbing works commencing.  

 Implementing heritage compliance procedures including the appointment of Heritage 
Field Officers and Aboriginal Monitors, whose primary roles include facilitating heritage 
surveys and enforcing obligations under the Aboriginal Heritage Act 1972 and Land 
Access Agreements.  

 Installing protected buffer zones and delineating heritage sites.  

 Regular compliance auditing and reporting to ensure no direct or indirect impacts have 
occurred as a result of construction or operational activities.  

 Heritage incident reporting and assessment, including the development of 
preventative actions.  

 Cultural heritage education, training and inductions of all site employees, contractors 
and visitors. 

6.8.6 Predicted Environmental Outcome 

Aboriginal heritage sites may be impacted by the earthwork activities required to implement the 

Project. Through consultation with Traditional Owners, implementation of the proposed 

management measures, consents to be obtained under the Native Title Act and the protection 

afforded by processes under the Aboriginal Heritage Act, the Project is expected to meet the 

EPA’s objective to make sure that changes to the biophysical environment minimise any 

adverse effect on historical and cultural associations and comply with relevant heritage 

legislation.  
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7. LANDFORM, MINE CLOSURE AND REHABILITATION 

7.1 Management Objective 

The EPA objective(s) relevant to the assessment and management of landform, mine closure 

and rehabilitation are: 

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

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

7.2 Guidelines, Policies and Frameworks 

Guidance on the assessment and management of landform, mine closure and rehabilitation 

exists at a State and Commonwealth government level. 

Table 31: Guidelines, Policies and Frameworks – Landforms, Mine Closure and Rehabilitation 

Document Description 

EPA Guidance Statement No.6 Rehabilitation of 
Terrestrial Ecosystems (EPA, 2006) 

Provides guidance on the rehabilitation of terrestrial 
ecosystems following disturbance, outlining general 
standards and a common framework for rehabilitation. 

Mining Act 1978 The Act provides for the requirement of a Mine Closure 
Plan to be developed during mining. 

Strategic Framework for Mine Closure (Draft) (ANZMEC 
2010) 

Provides a broadly consistent framework for mine 
closure across various Australian jurisdictions. 

Guidelines for Preparing Mine Closure Plans (DMP, EPA 
2011) 

Provides guidance on the preparation of Mine Closure 
Plans to meet Western Australian regulatory 
requirements. 

Enduring Value – the Australian Minerals Industry 
Framework for Sustainable Development (Minerals 
Council of Australia 2004) 

Outlines values aligned with the Australian minerals 
industry’s commitment to responsible social 
development. 

Best Practice Environmental Management in Mining 
Series (EPA 1995, Environment Australia 1998, 2002). 

Describes benchmarks and best practice environmental 
management in the Australian mining industry. 

7.3 Closure Overview 

FMG Iron Bridge has engaged GHD to formulate a Mine Closure Plan (MCP) for the Project.  

The MCP will be developed to meet the requirements of the DMP/EPA Guidelines for Preparing 

Mine Closure Plans (June 2011). Other industry guidelines relevant to mine closure planning 

will also be consulted in the development of the MCP to ensure the mine closure planning is 

best practice. The MCP will be submitted to DMP as part of the Mining Proposal process. 
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FMG Iron Bridge’s overall mine closure objective is to re-establish the Project area back to 

native local provenance vegetation and to engineer the landscape to reflect as close as 

practicable to its original form.  

The key aspects of closure planning include: 

 No tailings will be produced as part of the process and therefore no TSF will be 
required. 

 All mining is above the watertable. 

 At closure the waste rock dump will be contoured to blend in with the surrounding 
landscape. 

 Geochemical characterisation indicates the waste material is for the most part benign. 

7.4 Closure Objectives and Commitments 

Legal requirements arise from State and Commonwealth legislation, mining tenement 

conditions, commitments made in mining proposals and conditions of environmental approvals 

(such as Ministerial Statements, pollution licences and clearing permits).  

A register of closure obligations relevant to the Project has been completed. The register 

includes specific requirements from:  

 Licence Conditions 

 Programme of Works (PoWs) 

 Tenement conditions 

 Management plans.  

The register is a dynamic document that will continually be updated with regard to future 

approvals and conditions.  

7.5 Collection and Analysis of Closure Data 

Baseline studies have been described in Section 3. In a mine closure context baseline studies 

have been used to: 

 Establish achievable closure outcomes and goals in a local and regional context. 

 Establish baseline conditions for closure monitoring programs, including identification 
of reference sites. 

 Identify the issues to be managed through the mine closure process. 
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7.6 Stakeholder Consultation 

Throughout the project planning, Fortescue has been consulting with stakeholders directly 

affected by the Project and used face-to-face modes of engagement wherever practicable. A 

register of stakeholder consultation to-date has been developed and is presented in Section 4. 

7.7 Post‐mining Land Use 

The Project lies partially within the Wallareenya and Kangan Pastoral Station with the remainder 

of the Project located on Unallocated Crown Land. The current land use is therefore a mix of 

pastoral activities and native vegetation. FMG Iron Bridge propose to return the land to these 

land uses following cessation of mining. 

7.8 Closure Objectives and Completion Criteria 

The overarching closure objectives for the closed project site will be as follows:  

 Safe to humans and animals. 

 Geotechnically stable and geochemically non-polluting. 

 Capable of sustaining the specified post-mining land use. 

 No residual liabilities relating to the site. 

 The final recontoured site will be designed, constructed and rehabilitated to ensure 
that subsequent natural erosion processes will not expose mineralised waste.  

 The site will be rehabilitated to a final shape, height, stability and ability to support 
native vegetation that is comparable to natural landforms in the area.   

 To reinstate the “natural” ecosystems as similar as possible to the original ecosystem 
for pastoral use. 

Specific objectives that support the overarching closure objective will be developed as part of 

the MCP. Indicative closure criteria are provided in Table 32. 
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Table 32: Indicative Closure Criteria 

Aspect Objective Completion Criteria 

Compliance  Comply with all relevant legal 
obligations  

All applicable obligations are met.  

All applicable conditions and 
commitments are met.  

Landforms Landforms will be constructed to 
encourage the establishment and 
sustainability of local native 
vegetation and fauna habitat 
consistent with surroundings.  

Rehabilitated landform surfaces will 
utilise materials that provide suitable 
growth medium. These will be used 
in such a way as to maximise their 
resilience to erosion, fire, drought 
and grazing by native animals.  

Revegetation  Disturbed areas will be revegetated 
with local native species in a way 
that enables communities to 
establish that as similar as possible 
to baseline/target communities.  

Suitable monitoring and analogue 
sites are established for the 
purposes of LFA. Flora species in 
rehabilitation areas are 
representative of the range of flora 
from target sites. Foliar cover is 
within or consistently progressing 
towards the foliar cover on target 
sites.  

All disturbed areas will be 
revegetated unless otherwise agreed 
with DMP.  

Written agreement from DMP for 
areas to be retained without 
revegetation.  

Revegetation does not introduce any 
new or additional weed or feral 
animal burden to the surrounding 
landscape.  

Weed and feral animal burdens are 
consistent with or less than at 
analogue sites.  

Fauna  Specific native fauna habitat for 
species of high conservation or 
ecological value will be included in 
rehabilitation areas where 
practicable and in accordance with 
approval conditions.  

Dependent upon approval 
conditions.  

Hydrology  Surface water flow patterns and 
quality do not significantly adversely 
impact on downstream 
environmental values or uses.  

Surface water flow and quality as 
measured at agreed locations is 
within agreed ranges.  

Surface water resources within the 
disturbed area are of similar quality 
as the surrounding water sources.   

Surface water sampled within the 
disturbed area is of similar quality as 
samples from surrounding water 
sources, for a twelve month period.  

Infrastructure and Waste  Infrastructure locations will be 
rehabilitated such that no 
construction materials remain above 
ground.  

No constructed materials above 
ground unless agreed in writing with 
DMP to be retained.  

No contaminated or hazardous 
materials are left on site.  

Any contaminated sites are classified 
as remediated.  

Social and Access  No disturbance of heritage sites 
during rehabilitation and access to 
sites of significance preserved by 
agreement with the Traditional 
Owners and DMP.  

Site heritage register maintained and 
no impact on sites from 
rehabilitation. Site access plan 
agreed with Traditional Owners and 
DMP.  

Access for management purposes as 
agreed with the post-closure land 
manager  

Site Access Plan approved by DMP.  
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7.9 Identification and Management of Closure Issues 

The following mine closure risks have been identified which may impact on achieving closure 

criteria:  

 Geotechnical stability of the pit void.  

 Geochemical stability of the waste rock dump.  

 Geochemical stability of the pit void.  

 Public safety and the pit void. 

 Potential for development of a pit lake. 

 Hydrocarbon and other chemically contaminated sites. 

 Identification and management of problematic materials. 

 Erosion of revegetated areas. 

 Unsuccessful revegetation.  

 Impeding natural water courses.  

 Insufficient topsoil for rehabilitation. 

 Stakeholder expectations.  

The Mine Closure Plan will specifically address these risks in terms of how they are likely to 

affect closure, and how they will be managed and or mitigated. 

7.10 Financial Provisioning for Closure 

The objective of financial provisioning for closure is to ensure that adequate funds are available 

at the time of closure and that the community is not left with an unacceptable liability. Cost 

estimates will be developed as part of the MCP. 

7.11 Closure Tasks and Implementation 

The implementation of closure requires specific activities to be undertaken to ensure it can be 

completed successfully. The site will be divided into domains of similar rehabilitation 

requirements. This breakdown enables the closure requirements to be identified at an 

appropriate level of detail for mine closure planning and is consistent with the Guidelines.  For 

each domain, sub-domain and item, the MCP will identify one or more tasks that represent the 

key steps toward meeting the objectives and completion criteria for the site.  This will assist in 

the post-mining land use to be implemented. Site closure domains are likely to include: 

 Mine pit 
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 Waste rock dump 

 Processing infrastructure 

 Accommodation camp 

 Water supply reticulation, roads and tracks 

7.12 Closure Monitoring and Maintenance 

Environmental performance will continue to be monitored during decommissioning, 

rehabilitation and post-closure stages of the Project until completion criteria have been met and 

tenure relinquished. Closure tasks and targets or guidelines for acceptance for each task have 

been identified. Auditing will ensure that a particular task has been completed to the required 

standard. This approach is suitable for the initial closure stages of removing infrastructure, 

earthmoving and creating surfaces for rehabilitation.  

The results of closure monitoring will be reported through Fortescue’s Annual Environmental 

Reports (AER) and will be used to show progress against the agreed completion criteria and 

rehabilitation targets. Any remediation where results are outside the agreed targets will also be 

reported in accordance with the DMP’s AER Guidelines.  

Anticipated post-closure monitoring includes:  

 Landscape Function Analysis. 

 Surface Water Monitoring. 

 Biodiversity Monitoring. 

It is also noted that additional audits and monitoring may be required following corrective action 

if completion criteria are not met as planned. In the event that it appears that completion criteria 

are not being met, corrective actions will be identified and implemented, objectives and targets 

re-set and fed into the subsequent versions of this MCP. The MCP will be reviewed and 

updated on a regular basis and will include monitoring and assessment of progress, corrective 

actions for failures, consideration of risks and stakeholder input.  

Maintenance of the Project site is expected to be necessary post closure for a limited duration 

until relinquishment or handover is able to be completed as the closure intention is to leave the 

company and the State with no unacceptable liability.  

Maintenance programs for the Project that will be budgeted for include:  

 Small scale landform remediation;  

 Drainage system maintenance. 

 Erosion control activities. 



North Star Hematite Project Supporting Information  Page 130 of 191 

NS-AA-EN-0002_Rev 0  

 

 

 Road maintenance activities. 

 Weed and feral animal control. 

7.13 Closure Considerations for Specific Aspects of the Proposal 

The key outcomes at mine closure will include:  

 Mining will be restricted to above the water table. 

 The final waste rock dump surface will be water shedding. Given these circumstances, 
the key closure consideration is the performance of the cover design placed over the 
waste rock in respect of potential erosion and vegetation regrowth. 

 Final landforms will be safe, stable and non-polluting. 

 The likelihood of any potential pit lake becoming contaminated is reduced to as low as 
reasonably practical. 

 Mine waste material is environmentally benign. 

7.14 Unexpected Closure 

It is considered highly unlikely that the Project will cease operations prior to the planned two 

year life of mine. However, in such an event, FMG Iron Bridge may elect to place the Project 

onto care and maintenance whilst options are identified and evaluated. A detailed Care and 

Maintenance Plan would be provided to DMP in these circumstances.  

In the event of the unexpected early closure of the Project, the Project will be closed in 

accordance with the MCP. 
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8. SUMMARY OF PROPOSED ENVIRONMENTAL MEASURES AND 
CONTROLS 

8.1 Environmental Management Framework 

8.1.1 Overview 

In addition to implementing the requirements of specific environmental conditions set by 

regulatory authorities, FMG Iron Bridge will minimise environmental impacts through: 

 Maintaining an Environmental Management System (EMS). 

 Implementing the Environmental Management Plan (EMP) for the Project. 

 Regularly reviewing the performance of the EMS, EMP and developing environmental 
improvement plans for priorities identified in the reviews. 

 Continually updating mine plans and closure, progressively rehabilitating and 
measuring success. 

 Training staff and contractors in environmental requirements and considerations of 
their work. 

 Stakeholder views are sought, respected and considered. 

 Reporting regularly to stakeholders on performance. 

 Aligning with the Fortescue Environmental Policy. 

FMG Iron Bridge will abide by all relevant current and future statutory requirements. 

8.1.2 Environmental Policy 

The Fortescue Environment Policy communicates what Fortescue are committed to achieving: 

1. Fortescue is committed to maintaining sound environmental management practices and 
meeting our responsibilities. 

2. Fortescue recognise the importance of minimising environmental impacts as it is important 
in ensuring the company’s longevity, success, growth and positioning in the domestic and 
global markets. 

3. Fortescue decision making processes will incorporate sustainability principles and the 
implementation of new and better technologies where feasible. Fortescue aims to inspire an 
ethic and attitude that strives for continuous improvement and ongoing learning. 

4. Fortescue encourage employees to engage in positive attitudes and behaviour concerning 
respect for the environment. We recognise sustainability cannot be achieved without the 
contribution and action of the entire team. 
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8.1.3 Environmental Management Plan (EMP) 

The proposed management of the key issues associated with the Project will be documented in 

an EMP to be implemented to manage specific environmental aspects of the Project. 

Implementation of the Project in accordance with the EMP will ensure that the Project meets all 

respective environmental obligations including internal objectives, legislation, regulations, and 

conditions of approval relating to operation of the Project. 

The EMP will be comprised of management sub-plans that describe the specific environmental 

objectives and targets for each environmental factor, the management measures to be applied 

to avoid and minimise the environmental impact of the Project, monitoring measures to measure 

the performance of management against the targets, and contingency measures to mitigate 

unavoidable or accidental impact. The sub-plans will cover the following categories: 

 Surface Water Management 

 Closure Management (Mine Closure Plan) 

 Biodiversity Management with specific sections relating to conservation significant 
fauna such as Northern Quoll and Pilbara Leaf-nosed Bat. 

 Dust Management 

 Noise and Vibration Management 

 Cultural Heritage Management 

The EMP will be regularly reviewed and revised where appropriate. 

8.2 Summary of Proposed Environmental Control Instruments 

FMG Iron Bridge has identified the regulatory controls that will be applied to ensure appropriate 

management of the Project. The key controls include (but are not limited to): 

 Any conditions of DEC Works Approval(s) (under Part V of the EP Act) for construction 
of works on prescribed premises (ore processing, and sewage facility). 

 Any conditions of DEC Licence(s) (under Part V of the EP Act) for the operation of 
activities on prescribed premises (ore processing and sewage facility). 

 Any conditions of the DoW Licences and Permits for activities relating to the 
abstraction of groundwater (under the RIWI Act). 

 Any conditions of approval of the Mining Proposal (under the Mining Act). 

 Any tenement Conditions (under the Mining Act). 
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8.3 Summary of Potential Impacts, Proposed Management Commitments 
and Environmental Outcomes 

A summary of the potential impacts, proposed management commitments and environmental 

outcomes for each of the environmental factors assessed is presented in Table  
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Table 33: Summary of Potential Impacts and Proposed Management 

Environmental Factor Management Objectives Relevant Standards and 
Guidance Documents 

Existing Environment Potential Impacts Management Measures Predicted Outcomes 

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

 National Strategy for the 
Conservation of Australia’s 
Biological Diversity 

 National Strategy for 
Ecologically Sustainable 
Development 

 Environment Protection and 
Biodiversity Conservation Act 
1999 

 Agriculture and Related 
Resources Protection Act 1976 

 Wildlife Conservation Act 1950 

 Environmental Protection Act 
1986 and Environmental 
Protection (Clearing of Native 
Vegetation) Regulations 2005 

 EPA Position Statement No.2: 
Environmental Protection of 
Native Vegetation in Western 
Australia 

 EPA Position Statement No 3: 
Terrestrial Biological Surveys 
as an Element of Biodiversity 
Protection 

 EPA Position Statement No 5: 
Environmental Protection and 
Ecological Sustainability of the 
Rangelands in Western 
Australia 

 EPA Guidance Statement 
No.51: Terrestrial Flora and 
Vegetation Surveys for 
Environmental Impact 
Assessment in Western 
Australia 

 453 flora taxa were recorded 
from the Project area and 
surrounds. 

 Diversity of sedges was 
recorded from the Project area 
and surrounds due to the 
presence of semi-permanent 
to permanent water pools. 

 No flora species listed under 
the EPBC Act or WC Act were 
recorded from the Project area 
and surrounds. 

 A total of eight DEC listed 
Priority flora species have 
been recorded from the Project 
area and surrounds. 

 33 vegetation units have been 
mapped across the Project 
area and surrounds. 

 All mapped vegetation units 
are well represented regionally 
and none are restricted to the 
Project area. 

 No TECs or PECs have been 
identified in the Project area. 

 Vegetation unit FpAtCo is 
restricted to small areas and 
supports flora species such as 
Ficus platypoda which have 
restricted distributions 

 Vegetation unit GaTw is 
restricted to small areas. 

 Ten environmental weeds 
have been recorded from the 
Project area or surrounds.  
None of these are WONS or 
Declared Plants. 

 Clearing of 480 ha of 
vegetation 

 Direct loss of Priority Flora 
species 

 Decline in vegetation health in 
FtApCo and EvCc vegetation 
units due to changes in 
surface water flow 

 Decline in vegetation health at 
surface water pools due to 
changes in surface water flow 
and/or water quality 

 Alteration of fire regimes 

 Introduction or spread of weed 
species 

 Decrease in vegetation health 
due to dust deposition 

 Project infrastructure has been 
located away from known 
areas of conservation 
significant flora and/or 
vegetation as far as 
practicable. 

 Internal GDPs will be required 
prior to commencement of 
activities. This process may 
include: 

o Pre-clearance checks for 
conservation significant 
flora and/or vegetation 
undertaken by suitably 
experienced personnel prior 
to ground disturbance. 

o Areas to be cleared clearly 
delineated both on maps 
and on the ground. 

o Post-clearing audits 
undertaken to assess 
compliance with internal 
permits. 

 Clearing and disturbance 
within the Special Rail Licence 
(LSA1) will be undertaken in 
compliance with the Rail 
Corridor Disturbance 
Management Plan (R-PL-EN-
0012) and Rail Route (Stage 
B) Environmental Management 
Plan (R-PL-EN-0010. 

 Known locations of flora 
species of conservation 
significance will be mapped 
and access to these areas 
restricted as far as practicable. 

 Progressive rehabilitation will 
be undertaken as cleared 
areas are no longer required. 

 Infrastructure has been located 
outside of drainage lines as far 
as practicable. Diversions will 
be put in place as required. 

 Wastes will be stored in closed 
containers prior to disposal off 
site. 

 Construction waste will be 
removed from site. 

 While waste rock is expected 
to be environmentally benign, 

A maximum of 480 ha will be 
cleared by the Project. Clearing for 
the Project and potential indirect 
impacts to vegetation will not 
compromise any vegetation 
association by taking it below the 
threshold level of 30% of its pre-
clearing extent. No TECs or PECs 
will be cleared through 
implementation of the Project. No 
Priority Flora will be cleared through 
implementation of the Project. The 
final Mine Access and Haul Road 
alignment will avoid known 
locations of Priority Flora. 

Vegetation associated with water 
pools is unlikely to be adversely 
effected through implementation of 
the proposal. Of the 11 pools 
recorded from the Project area and 
surrounds, one (Site 12 Pool) may 
be impacted. Site 12 Pool may be 
impacted through filling of the upper 
catchment by the Waste Rock 
Dump.  However, this pool appears 
to be spring fed and water levels 
are not likely to be reliant on flows 
from the catchment.  Additionally, 
the volume of water contributed by 
the portion of the catchment 
originating from Project areas to 
this pool is only a small part of the 
total catchment flows. Diversion or 
capture of water is not expected to 
result in a decline in the amount of 
water available to vegetation 
associated with Site 12 Pool. 

The results of ongoing vegetation 
surveys over L45/293 will be used 
to refine road alignment and 
thereby avoid impacts to flora or 
vegetation of conservation 
significance. 
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Environmental Factor Management Objectives Relevant Standards and 
Guidance Documents 

Existing Environment Potential Impacts Management Measures Predicted Outcomes 

monitoring of the waste and 
ore streams will be 
undertaken. Any potentially 
environmentally harmful waste 
rock discovered through this 
monitoring will be 
encapsulated within the waste 
rock dump. 

 Vehicles will be confined to 
defined roads and access 
tracks. 

 Water trucks will be used for 
dust suppression on haul 
roads, access tracks, the pit 
floor and high traffic areas. 

 Dust suppression (such as 
sprinklers) will be installed as 
part of the ore processing 
facilities and on ore stockpiles. 

 The use of surfactants to 
increase dust suppression 
capability of applied water will 
be investigated. 

 Information in regards to the 
flora and vegetation of the 
Project area, and 
employee/contractor 
responsibilities in regards to 
this will be included in the site 
induction program. 

 All machinery, vehicles and 
plant arriving on site will 
required to be free of 
vegetative matter and 
soil/mud. 

 Hot work permits will be 
required prior to 
commencement of works. 
Permits will identify 
requirements in terms of fire 
suppression equipment and 
use of a spotter during the 
work. 

 Uncontrolled fires originating 
from Project activities will be 
suppressed immediately and 
reported as part of the internal 
incident reporting procedure. 

 Fires not triggered by Project 
activities and which do not 
pose a risk to Project 
operations or personnel will be 
allowed to burn in order to 
maintain the natural fire 
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Environmental Factor Management Objectives Relevant Standards and 
Guidance Documents 

Existing Environment Potential Impacts Management Measures Predicted Outcomes 

regime. 

 The currently unsurveyed 
section of the Mine Access and 
Haul Road will be surveyed 
and the results used to refine 
road alignment. 

 Alignment for the Mine Access 
and Haul Road will avoid 
Priority flora populations. 

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

 EPA Position Statement No.2: 
Environmental Protection of 
Native Vegetation in Western 
Australia  

 EPA Position Statement No.3: 
Terrestrial Biological Surveys 
as an Element of Biodiversity 
Protection  

 EPA Guidance Statement 
No.56: Terrestrial Fauna 
Surveys for Environmental 
Impact Assessment in Western 
Australia 

 Technical Guide – Terrestrial 
Vertebrate Fauna Surveys for 
Environmental Impact 
Assessment 

 Wildlife Conservation Act 1950 
(WA) 

 Agriculture and Related 
Resources Protection Act 1976 

 Environment Protection and 
Biodiversity Conservation Act 
1999 

 Draft EPBC Act policy 
statement 3.21 Significant 
impact guidelines for 36 
migratory shorebirds: 
Migratory Species 

 Environment Protection and 
Biodiversity Conservation Act 
1999 referral guidelines for the 
endangered Northern Quoll 
Dasyurus hallucatus 

 Survey Guidelines for 
Australia’s Threatened Bats.  

 Survey Guidelines for 
Australia’s Threatened 
Mammals.  

 Survey Guidelines for 
Australia’s Threatened 

 Seven fauna habitats have 
been recorded across the 
Project area and surrounds. 

 The most common fauna 
habitat is the Rocky Spinifex 
Hills. 

 The Rock Ridges, Breakaways 
and Gorges habitat has been 
identified as habitat of 
conservation significance as it 
represents critical habitat for 
the Northern Quoll, Pilbara 
Leaf-nosed Bat and, where it 
coincides with rock faces and 
water pools, the Pilbara Olive 
Python. 

 Five fauna species listed under 
the WC Act have been 
recorded from the Project area 
or surrounds. 

 Seven fauna species listed on 
DEC’s Priority fauna list have 
been recorded from the Project 
area or surrounds. 

 Three EPBC Act listed 
Threatened fauna species 
have been recorded from the 
Project area or surrounds. 

 Two EPBC Act listed Migratory 
bird species have been 
recorded from the Project area 
or surrounds. 

 Direct loss of fauna habitat 

 Direct loss of fauna habitat of 
conservation significance 

 Fragmentation of habitat 

 Alteration of flows through 
surface water pools 

 Injury to or mortality of fauna 

 Attraction of fauna to artificial 
water bodies or light sources 

 Noise impacts resulting in 
avoidance of the Project area 

 Introduction or attraction of 
feral animals 

 Information on fauna of the 
Project area and 
staff/contractor/visitor 
responsibilities in regards to 
fauna will be included in the 
site induction programme for 
the Project. 

 Internal GDPs will be 
implemented as described in 
Section 6.1.4. 

 Project infrastructure will be 
located to avoid clearing of the 
Rock Ridges, Breakaways and 
Rock Gorges habitat in so far 
as the constraints of ore 
resource location and local 
topography allow. 

 Vehicles will be confined to 
defined roads and access 
tracks. 

 Driving at dawn, dust or night 
will be minimised as far as 
practicable. 

 Vehicle speed limits will be 
enforced for all Project roads 
and tracks. Off road driving will 
be prohibited unless 
authorised or in emergencies 
situations. 

 Injured fauna will be reported 
to the site environmental 
officer who will determine the 
appropriate course of action. 

 Fauna mortalities involving 
conservation significant 
species will be reported to 
DEC. 

 Progressive rehabilitation will 
be undertaken when cleared 
areas are no longer required. 

 Known locations of fauna 
species of conservation 
significance will be mapped 

Fauna habitats of the Project area 
and surrounds are generally 
considered to be common and 
widespread in the region. A 
maximum of 480 ha of fauna habitat 
will be cleared during 
implementation of the proposal, 
though this will have a negligible 
impact on the regional 
representation of these habitats. 
Clearing of the Rocky Ridges, 
Breakaways and Rocky Gorges 
habitat is not expected to be 
required. This habitat has the 
potential to be impacted by 
elevated levels of dust deposition, 
particularly in areas to the west of 
the proposed open pit and 
processing infrastructure area. To 
quantify and mitigate against dust 
impacts to this vegetation unit, FMG 
Iron Bridge will undertake dust 
suppression and a monitoring 
programme in compliance with the 
Mine and Rail Dust Management 
Plan. 

There is expected to be some loss 
of individual animals, both in terms 
of general fauna and fauna of 
conservation significance, though 
this loss is not expected to 
adversely impact the conservation 
status or long term population size 
of any fauna species recorded from 
the Project area and surrounds. 
The majority of these species are 
highly mobile and are expected to 
disperse into surrounding areas of 
suitable habitat. Additionally, these 
species have been recorded from 
outside the Project area with 
extensive areas of habitat occurring 
across the Pilbara.  

While there may be some reduction 
in the local population of 
conservation significant species, 
regional impacts are expected to be 
low and development of the Project 
will not impact on the conservation 
status of the fauna of the Project 
area. 
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Environmental Factor Management Objectives Relevant Standards and 
Guidance Documents 

Existing Environment Potential Impacts Management Measures Predicted Outcomes 

Reptiles. and access to these areas 
restricted as far as practicable. 

 Clearing and disturbance 
within the Special Rail Licence 
(LSA1) will be undertaken in 
compliance with the Rail 
Corridor Disturbance 
Management Plan (R-PL-EN-
0012), Rail Route (Stage B) 
Environmental Management 
Plan (R-PL-EN-0010 and 
Railway Corridor: Fauna 
Management Plan (R-PL-EN-
0017). 

 The water storage pond will be 
landscaped to allow animal 
egress or have specific animal 
egress points (for example 
egress matting) installed. 

 Site representatives will be 
trained in snake handling 
techniques and provided with 
equipment to safely handle 
snakes 

 Lighting will be minimised to 
that required for the safe 
construction and operation of 
the Project and the welfare of 
personnel. 

 Lighting will be directed onto 
construction or operational 
areas in order to minimise light 
spill onto adjacent areas. 

 The Fortescue Mine and Rail 
Dust Management Plan (45-
PL-EN-0030) will be 
implemented. 

 Monitoring will be undertaken 
in accordance with the Mine 
and Rail Dust Management 
Plan relation to dust impacts 
on vegetation of the Rocky 
Ridges, Breakaways and 
Rocky Gorges habitat. If 
monitoring indicates a decline 
in vegetation health, adaptive 
management will be put in 
place in accordance with the 
Plan. 

Matters of National Environmental 
Significance 

The EPBC Act objectives are to: 

 Provide for the protection of 
the environment, especially for 
MNES 

 Conserve Australian 

 Environment Protection and 
Biodiversity Conservation Act 
1999 

 Matters of National 
Environmental Significance: 
Impact Guidelines 1.1 

 The Rocky Ridges, 
Breakaways and Rocky 
Gorges habitat is considered 
habitat of conservation 
significance. 

 Clearing of foraging habitat for 
the Northern Quoll, Pilbara 
Leaf-nosed Bat and Pilbara 
Olive Python 

 Injury to or mortality of 

 The open pit has been set 
back from the edge of the 
plateau in order to minimise 
clearing of Northern Quoll 
denning and breeding habitat. 

The Project has been designed in 
order to avoid and minimise 
impacts to MNES, and in particular 
impacts to the Northern Quoll, 
Pilbara Leaf-nosed Bat and Pilbara 
Olive Python. 
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Environmental Factor Management Objectives Relevant Standards and 
Guidance Documents 

Existing Environment Potential Impacts Management Measures Predicted Outcomes 

biodiversity 

 Promote ecologically 
sustainable development 
through the conservation and 
ecologically sustainable use of 
natural resources 

 Enhance the protection and 
management of important 
natural and cultural places 

 Control the international 
movement of wildlife, wildlife 
specimens and products made 
or derived from wildlife. 

Environment Protection and 
Biodiversity Conservation Act 
1999 (2009) 

 Matters of National 
Environmental Significance: 
Impact Guidelines 1.2 Actions 
on, or impacting upon, 
Commonwealth land and 
Actions by Commonwealth 
Agencies (2010) 

 Draft EPBC Act policy 
statement 3.21 Significant 
impact guidelines for 36 
migratory shorebirds: 
Migratory Species 

 Environment Protection and 
Biodiversity Conservation Act 
1999 referral guidelines for the 
endangered Northern Quoll 
Dasyurus hallucatus 

 Survey Guidelines for 
Australia’s Threatened Bats.  

 Survey Guidelines for 
Australia’s Threatened 
Mammals.  

 Survey Guidelines for 
Australia’s Threatened 
Reptiles.  

 Draft EPBC policy statement: 
Use of environmental offsets 
under the Environment 
Protection and Biodiversity 
Conservation Act 1999 

 Discussion paper: Use of 
environmental offsets under 
the Environment Protection 
and Biodiversity Conservation 
Act 1999 

 Three Threatened fauna 
species listed under the EPBC 
Act have been recorded from 
the Project area and 
surrounds.  These are the 
Northern Quoll (Dasyurus 
hallucatus), Pilbara Leaf-nosed 
Bat (Rhinonicteris aurantia 
(Pilbara form)) and Pilbara 
Olive Python (Liasis olivaceus 
barroni). 

 Two bird species listed as 
Migratory under the EPBC Act 
have been recorded from the 
Project area or surrounds.  
These are the Fork-tailed Swift 
(Apus paucificus) and the 
Rainbow Bee-eater (Merops 
ornatus). 

 The Oriental Plover 
(Charadrius veredus) may 
occasionally occur in the 
Project area and surrounds but 
has not been recorded during 
site surveys. 

Northern Quoll, Pilbara Leaf-
nosed Bat or Pilbara Olive 
Python 

 Noise and vibration impacts 
causing abandonment of 
potential roost cave by Pilbara 
Leaf-nosed Bat 

 Increased lighting resulting in 
delayed emergence of Pilbara 
Leaf-nosed Bat 

 Attraction of Pilbara Olive 
Pythons to artificial water 
sources 

 The mine pit has been planned 
to maximise the separation 
distance between blasting 
operations and potential roost 
caves for the Pilbara Leaf-
nosed Bat.  

 Likewise, other Project 
infrastructure has been located 
to minimise noise impacts on 
potential roost caves. 

 “Confined” blasting techniques 
will be used in preference to 
unconfined methods. 

 Minimum 100 m buffer will be 
established and maintained 
around identified potential 
roost caves for the Pilbara 
Leaf-nosed Bat. 

 Monitoring will be undertaken 
to confirm the continued 
presence of Pilbara Leaf-
nosed Bats in the local area. 

 Clearing for the road crossing 
of the Turner River will be kept 
to the minimum required to 
provide a safe working 
environment. 

 Internal GDPs will be 
implemented for all clearing 
activities prior to 
commencement of works. 

 Known locations of Northern 
Quoll, Pilbara Leaf-nosed Bat 
and Pilbara Olive Python will 
be mapped and access to 
these areas restricted as far as 
practicable. 

 Access to water pools will be 
restricted. 

 Access to potential roost caves 
for the Pilbara Leaf-nosed Bat 
will be restricted to authorised 
personnel only.  Entry into 
confirmed roost caves will be 
prohibited. 

 Lighting will be kept to that 
required for the safe 

Implementation of the proposal is 
not expected to result in significant 
impacts to the Northern Quoll. 
While individual quolls may be 
injured or killed through collisions 
with vehicles on roads, this is not 
expected to impact on the size of 
the local population or the survival 
of the species as a whole. Some 
foraging habitat will be cleared 
during implementation of the 
Project, however this habitat is 
widespread in the region and the 
required clearing is not expected to 
significantly reduce the amount of 
available habitat in the local area. 

Impacts to the Pilbara Olive Python 
are similarly expected to be minor. 
Suitable breeding and foraging 
habitat exists in association with the 
water pools recorded from the 
Project area and surrounds. The 
majority of these pools will not be 
impacted through implementation of 
the Project.  Site 12 Pool may be 
impacted through filling of the upper 
catchment by the waste rock dump, 
however, as this pool appears to be 
spring fed impacts to the pool itself 
are likely to be minor and will not 
affect Pilbara Olive Pythons in this 
location. Individuals may be injured 
or killed through collisions with 
vehicles on roads, though this is not 
expected to adversely impact the 
local population or the survival of 
the species as a whole. 

A potential roost cave for the 
Pilbara Leaf-nosed Bat exists about 
125 m from the edge of the 
proposed open pit. There is little 
research available on the impacts 
of blasting in open pits at distances 
of 100 m.  While noise impacts are 
expected to be minimal, the nearest 
potential roost cave to the mine pit 
may be impacted by noise 
associated with blasting of the open 
pit, which may in turn result in 
abandonment of the potential roost 
by the Pilbara Leaf-nosed Bat. The 
remainder of the potential roost 
caves identified by ecologia 
Environment are at least 500 m 
from any Project disturbance area. 
It is expected that displaced bats 
will find roosts in these other caves, 
further from project disturbances. 
As no potential roost caves will be 
removed during implementation of 
the project, any abandoned caves 
will be available for re-colonisation 
following cessation of mining. It is 
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construction and operation of 
the Project and the welfare of 
personnel. 

 Lighting required at the 
southern end of the open pit 
will be located such that it does 
not result in increased light 
levels at the nearest bat roost 
cave. 

 Vehicle speed limits will be 
enforced for all Project roads 
and tracks. Off road driving will 
be prohibited unless 
authorised or in emergency 
situations. 

 Driving at dawn, dust or night 
will be minimised as far as 
practicable. 

 Information on MNES relevant 
to the Project and 
employee/contractor/visitor 
responsibilities will be included 
as part of the site induction 
program. 

 Injured fauna will be reported 
to the site environmental 
officer who will determine the 
appropriate course of action. 

 Any deaths of fauna species 
protected under the EPBC Act 
will be reported to DEC and 
DSEWPaC. 

therefore considered unlikely that 
impacts to a single potential roost 
cave will result in a decline in the 
local population or adversely impact 
the survival of the species as a 
whole. 

Hydrology  To maintain the quantity of 
water so that existing and 
potential environmental values, 
including ecosystem 
maintenance, are protected. 

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

 Australian and New Zealand 
Guidelines for Fresh and 
Marine Water Quality 2000 

 Water and Rivers Commission 
2000. Environmental Water 
Provisions Policy for Western 
Australia: State-wide Policy 
No. 5  

 Department of Water 
Stormwater Management 
Manual for Western Australia 
2004-2007  

 The Project is located on the 
boundary of the Turner River 
and Strelley River catchments. 

 The main drainage lines in the 
area are Lost Boys Creek to 
the north of the proposed open 
pit and an unnamed creek 
which parallels the mine 
access road. 

 12 sub-catchments have been 
identified in for the active 
mining and processing area, 
and the accommodation 
village. 

 Two vegetation units have 

 Flooding of infrastructure 
located in the 100 year 
floodplain 

 Diversion of surface water 
flows 

 Increased sediment load in 
surface water flows 

 Potential contamination of 
surface waters from 
operational areas 

 Impacts to EvCc and FpAtCo 
vegetation units due to 
changes in downstream flow 
duration or volume 

 Construct diversion structures 
(such as bunds or channels) to 
divert clean surface water flow 
around infrastructure areas, 
and maintain downstream flow 
regimes where feasible. 

 Separate potentially 
contaminated surface water 
runoff originating from Project 
areas from clean water. 
Surface water from Project 
areas will be diverted to 
sedimentation ponds prior to 
release. 

 Surface water flows from 
workshop areas and vehicle 

Implementation of the Project is 
unlikely to result in significance 
adverse impacts to surface water in 
the Project area. Some diversion of 
surface water will be necessary in 
order to separate clean surface 
water flows from potentially 
contaminated surface flows. 
However, the volume of water 
diverted is a small portion of that 
flowing from the catchments in 
which the Project lies and is unlikely 
to adversely impact downstream 
flows. 

Implementation of the proposed 
management measures is expected 
to reduce the risk of deterioration of 
surface water quality, either through 
increased sediment loads or 
contamination, to as low as 



North Star Hematite Project Supporting Information  Page 140 of 191 

NS-AA-EN-0002_Rev 0  

 

 

Environmental Factor Management Objectives Relevant Standards and 
Guidance Documents 

Existing Environment Potential Impacts Management Measures Predicted Outcomes 

been identified that may be 
dependent on surface water 
flows for at least some of the 
year. These are FpAtCo (Ficus 
open woodland) and EvCc 
(Eucalyptus open woodland) 
and both represent riparian 
vegetation. FpAtCo is outside 
of the proposed Project 
footprint and upstream of 
disturbances. 

 11 semi-permanent or 
permanent water pools have 
been recorded from the Project 
area and surrounds. 

 Changes to flow volumes from 
operational areas 

 Changes to surface water 
inflows to and water quality in 
water pools 

washdown will be captured 
and treated through an oil 
water separator. 

 Minimise the impacts of the 
Waste Rock Dump on water 
quality and quantity through 
stabilisation to prevent erosion. 

 Locate buildings and process 
infrastructure out of the 1 in 
100 year floodway or construct 
suitable protection through 
bunds, or by vertical 
separation. 

 Hydrocarbons and chemicals 
will be transported, stored and 
handled in accordance with the 
applicable legislation and 
Australian Standards, for 
example AS1940. 

 Undertake progressive 
rehabilitation of cleared areas 
no longer required for 
operations. 

 Roads will be designed to for a 
1 in 5 year rainfall event with 
floodways constructed at creek 
crossings. 

reasonably practicable. 

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

 EPA Position Statement No.2: 
Environmental Protection of 
Native Vegetation in Western 
Australia  

 EPA Position Statement No.3: 
Terrestrial Biological Surveys 
as an Element of Biodiversity 
Protection 

 EPA Guidance Statement 
No.56: Terrestrial Fauna 
Surveys for Environmental 
Impact Assessment in Western 
Australia 

 EPA Guidance Statement 
No.20 Sampling of Short 
Range Endemic Fauna for EIA 
in Western Australia 

 EPA Guidance Statement 
Number 54: Consideration of 
Subterranean Fauna in 
Groundwater and Caves 
during EIA in Western 
Australia 

 A total of 46 invertebrate 
species have been recorded 
from the Project area and 
surrounds.  

 Eight species are 
likely/potential SRE species, 
while two have an unknown 
SRE status. 

 A total of 11 troglofauna 
species have been recorded 
from the Project area and 
surrounds. 

 The majority of the recorded 
subterranean fauna species 
occur widely in the local and 
regional area. 

 As the mine pit will not extend 
below the water table, the risk 
to stygofauna is considered to 
be negligible. 

 There is evidence to suggest 
that the Project area is part of 

 Clearing of SRE habitat 

 Direct loss of SRE species 

 Loss of troglofauna habitat and 
individuals through excavation 
of the open pit 

 Internal GDPs will be 
implemented 

 Clearing and disturbance 
within the Special Rail Licence 
(LSA1) will be undertaken in 
compliance with the Rail 
Corridor Disturbance 
Management Plan (R-PL-EN-
0012), Rail Route (Stage B) 
Environmental Management 
Plan (R-PL-EN-0010 and 
Railway Corridor: Fauna 
Management Plan (R-PL-EN-
0017). 

 Progressive rehabilitation will 
be undertaken as cleared 
areas are no longer required. 

 Vehicles will be confined to 
defined roads and access 
tracks. 

 The final alignment for the 
Mine Access and Haul Road 
will take into consideration the 

The vegetation units in which SRE 
invertebrate species have been 
recorded are well represented in 
the region. It is therefore 
considered that the SRE 
invertebrate species recorded 
during the 2011 survey are not 
unique to the Project area and the 
SRE invertebrate assemblage will 
extend well beyond the Project 
area. While the loss of individual 
SRE invertebrates will be avoided 
where possible, any actual losses 
will not adversely impact on the 
status of the SRE invertebrate 
species recorded from the Project 
area. 

Individuals of the troglofauna 
species Nocticola sp. S5_NS1 will 
be impacted through excavation of 
the proposed open pit. However, 
this species has been recorded at 
multiple locations outside of this 
area and loss of individuals is 
unlikely to impact on the status of 
the species as a whole. As the mine 
area is part of a larger, continuous 
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 EPA Guidance Statement 
Number 54a (Draft): Sampling 
Methods and Survey 
Considerations for 
Subterranean Fauna in 
Western Australia 

 EPA Discussion Paper: A 
review of subterranean fauna 
assessment in Western 
Australia 

 Wildlife Conservation Act 1950 

 Environment Protection and 
Biodiversity Conservation Act 
1999 

a wider, more or less 
continuous subterranean 
habitat. 

location of SRE invertebrate 
species recorded during the 
2011 survey. 

subterranean habitat, the impact 
from mining activities on the 
conservation status of individual 
troglofauna species or their regional 
representation is considered to be 
negligible. 

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

 Australian Standard AS 2436-
2010 Guide to Noise and 
Vibration Control on 
Construction, Demolition and 
Maintenance Sites  

 Environmental Protection Act 
1986 

 Environmental Protection 
(Noise) Regulations 1997 

 EPA Guidance Statement No. 
8 (Draft): Environmental Noise 

 State Planning Policy 5.4 Road 
and Rail Transport Noise and 
Freight Considerations in Land 
Use Planning 

 Implementation Guidelines for 
State Planning Policy 5.4 
(WAPC, 2009b) 

 The main noise sources are: 

o Blasting operations. 

o Vehicle movements. 

o Power generation facilities. 

o Crushing, screening and 
magnetic separation 
activities. 

o Ore and product haulage. 

 Closest noise receptors are 
the accommodation camp and 
four potential roost caves for 
the Pilbara Leaf-nosed Bat. 

 The nearest potential roost 
cave to the proposed Project 
infrastructure is about 125 m 
south of the edge of the open 
pit and 1.25 km from 
processing infrastructure. 

 The accommodation camp is 
about 3.5 km from processing 
infrastructure with a number of 
high ridges (80 – 100 m) 
between these areas which will 
act as noise bunds. 

 No other communities or 
homesteads occur within 
20 km of the Project area. 

 Nuisance noise and loss of 
amenity at the mine 
accommodation camp. 

 Avoidance by fauna of areas of 
higher noise emissions. This 
may result in reduced breeding 
or foraging habitat being 
available for certain species. 

 Disturbance to Pilbara Leaf-
nosed Bats roosting in caves 
in proximity to the open pit and 
processing plant resulting in 
bats abandoning these roosts. 

 The mine pit has been planned 
to maximise the separation 
distance between blasting 
operations and potential roost 
caves for the Pilbara Leaf-
nosed Bat.  

 Likewise, other Project 
infrastructure has been located 
to minimise noise impacts on 
potential roost caves. 

 Selection criteria for mobile 
equipment and plant will 
include frequency (decibels) 
and sound power levels of 
noise emissions. 

 Low noise plant and equipment 
will be used where practicable. 

 All vehicles, plant and 
equipment will be maintained 
as per manufacturer’s 
instructions such optimal 
performance is achieved. 

 “Confined” blasting techniques 
will be used in preference to 
unconfined methods. 

 Minimum 100 m buffer will be 
established and maintained 
around identified potential 
roost caves for the Pilbara 
Leaf-nosed Bat. 

 Monitoring of potential roost 
caves will be undertaken to 
determine if any changes in 
roost occupancy occur. 

Noise emissions from the active 
mining and processing area are not 
expected to impact on the 
accommodation camp.  Noise 
resulting from transport of product 
to Port Hedland is expected to be 
well below the assigned noise 
levels at the camp. 

One potential roost cave for the 
Pilbara Leaf-nosed Bat is located 
about 125 m from the southern 
edge of the proposed open pit. 
There is little research available on 
the impacts of blasting in open pits 
at distances of 100 m from roost 
caves.  While noise impacts are 
expected to be minimal, the nearest 
potential roost cave to the mine pit 
may be impacted by noise 
associated with blasting in the open 
pit, which may in turn result in 
abandonment of the potential roost 
by the Pilbara Leaf-nosed Bat. The 
remainder of the potential roost 
caves identified by ecologia 
Environment are at least 400 m 
from any Project disturbance area. 
It is expected that displaced bats 
will find roosts in these other caves, 
further from project disturbances. It 
is therefore considered unlikely that 
impacts to a single potential roost 
cave will result in a decline in the 
local population or adversely impact 
the survival of the species as a 
whole. 

Dust To ensure that emissions do not 
adversely affect environment 
values or the health, welfare and 
amenity of people and land uses by 

 National Environment 
Protection (Ambient Air 
Quality) Measure (NEPM) 

 The only sensitive human 
receptor within 10 km of the 
Project, with the exception of 
the on-site workforce at the pit 

 Health and amenity impacts at 
the accommodation village 

 Decrease in vegetation health 

 The Fortescue Mine and Rail 
Dust Management Plan (45-
PL-EN-0030) will be 

The only human sensitive receptor 
within proximity of the mine area is 
the mine accommodation camp. 
Dust modelling indicates levels for 
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meeting statutory requirements and 
acceptable standards. 

 A guideline for the 
development and 
implementation of a dust 
management program (Draft) 

 EPA Guidance Statement 
Number 18: Protection of Air 
Quality Impacts from Land 
Development Sites  

and associated infrastructure, 
is the mine accommodation 
camp, approximately 3.5 km 
from active mining and 
processing area. 

 Modelled results for all particle 
sizes are well below the 
relevant air quality criteria at 
the accommodation camp and 
will not impact human health or 
amenity. 

 The highest levels are 
associated with the processing 
infrastructure area, where 
crushing and screening occur. 

 Dust deposition levels at the 
accommodation camp are well 
below the 2 g/m2/month 
threshold and will not impact 
on human health or amenity. 

 Dust deposition is highest 
around the processing 
infrastructure area with 
deposition rates of 
10 g/m2/month at a distance of 
about 400 m from this area. 

due to high levels of dust 
deposition 

implemented. 

 Vehicles will be confined to 
defined roads and access 
tracks. 

 Vehicle speed limits will be 
enforced for all Project roads 
and tracks. Off road driving  

 Water trucks will be used for 
dust suppression on haul 
roads, access tracks, the pit 
floor and high traffic areas. 

 Dust suppression (such as 
sprinklers) will be installed as 
part of ore processing facilities 
and on ore stockpiles. 

 The use of surfactants to 
increase dust suppression 
capability of applied water will 
be investigated. 

 Progressive rehabilitation will 
be undertaken when cleared 
areas are no longer required. 

 Monitoring will be undertaken 
in accordance with the Mine 
and Rail Dust Management 
Plan relation to dust impacts 
on vegetation of the Rocky 
Ridges, Breakaways and 
Rocky Gorges habitat. 

all dust fractions at the 
accommodation camp will be well 
below the relevant assessment 
criteria. The management 
measures proposed will further 
reduce dust generation. As a result 
it is expected there will be no dust 
related impacts at the mine 
accommodation camp. 

Vegetation immediately to the west 
of the proposed open pit and 
processing infrastructure area has 
the potential to be impacted by 
elevated levels of dust deposition.  
This vegetation forms part of the 
Rocky Ridges, breakaways and 
Rocky Gorges habitat which has 
been identified as having 
conservation significance. However, 
dust suppression and monitoring 
will be undertaken in accordance 
with the Mine and Rail Dust 
Management Plan. 

All records of Priority flora are 
outside of the modelled 1 
g/m2/month deposition contour and 
therefore are unlikely to be 
adversely affected during the life of 
the mine. 

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

 Aboriginal Heritage Act 1972 

 EPA Guidance Statement 41: 
Assessment of Aboriginal 
Heritage 

 Guidelines for preparing 
Aboriginal heritage survey 
reports 

 The majority of the Project 
infrastructure is located within 
the boundaries of the Njamal 
Native Title Claim. 

 The western portion of the 
mine access road from the 
Turner River to the Great 
Northern Highway is within the 
boundaries of the Kariyarra 
People Native Title Claim. 

 A number of Aboriginal 
heritage sites have been 
identified from surveys 
undertaken across the project 
area (see Figure 13). 

Aboriginal heritage sites may also 
be impacted through: 

 Clearing and earthworks 
associated with construction of 
the Mine Access and Haul 
Road. 

 Unauthorised visitation by site 
employees, contractors or 
visitors. 

 Alteration of surface water 
flows resulting in erosion of 
sites. 

 Accidental damage to 
previously unknown heritage 
sites uncovered during 
clearing and earthworks. 

 The final alignment of the Mine 
Access and Haul Road will 
avoid identified Aboriginal 
Heritage sites where possible.  
Where realignment of the road 
to avoid a site and its buffer is 
not possible, FMG Iron Bridge 
will liaise with Traditional 
owners and the DIA to agree 
an alignment that will minimise 
the any impacts to the site. 

 Identification of Aboriginal 
Heritage sites for inclusion in 
the Fortescue Aboriginal Sites 
Register.  

 Regular consultation with 
Traditional Owners together 
with their chosen heritage 
professionals.  

 Compulsory GDP approval 
prior to ground disturbing 
works commencing.  

 Implementing heritage 

Aboriginal heritage sites may be 
impacted by the earthwork activities 
required to implement the Project. 
Through consultation with 
Traditional Owners, implementation 
of the proposed management 
measures, consents to be obtained 
under the Native Title Act and the 
protection afforded by processes 
under the Aboriginal Heritage Act, 
the Project is expected to meet the 
EPA’s objective to make sure that 
changes to the biophysical 
environment minimise any adverse 
effect on historical and cultural 
associations and comply with 
relevant heritage legislation. 
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compliance procedures 
including the appointment of 
Heritage Field Officers and 
Aboriginal Monitors, whose 
primary roles include 
facilitating heritage surveys 
and enforcing obligations 
under the Aboriginal Heritage 
Act 1972 and Land Access 
Agreements.  

 Installing protected buffer 
zones and delineating heritage 
sites.  

 Regular compliance auditing 
and reporting to ensure no 
direct or indirect impacts have 
occurred as a result of 
construction or operational 
activities.  

 Heritage incident reporting and 
assessment, including the 
development of preventative 
actions.  

 Cultural heritage education, 
training and inductions of all 
site employees, contractors 
and visitors. 

Landform, Mine Closure and 
Rehabilitation 

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

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

 EPA Guidance Statement No.6 
Rehabilitation of Terrestrial 
Ecosystems 

 Mining Act 1978 

 Strategic Framework for Mine 
Closure  

 Guidelines for Preparing Mine 
Closure Plans  

 Enduring Value – the 
Australian Minerals Industry 
Framework for Sustainable 
Development  

 Leading Practice Sustainable 
Development Program for the 
Mining Industry: Mine Closure 
and Completion 

 Leading Practice Sustainable 
Development Program for the 
Mining Industry: Mine 
Rehabilitation 

The Project will involve the mining 
of up to 9.5 Mtpa of ore and of 
waste rock to produce up to 2 Mtpa 
of export product. The open pit will 
be mined using conventional drill 
and blast methods, followed by 
hydraulic excavation, crushing and 
screening then load and haul by 
road to Port.  

Up to 17.8 Mt of waste rock (8.2 
Million Loose Cubic Metres 
(MLCM)) will be mined throughout 
the life of the Project. Waste rock 
will be used initially for bulk 
earthworks and then stored within 
the Waste Rock Dump. 

Site closure domains are likely to 
include: 

 Mine pit 

 Waste rock dump 

 Processing infrastructure 

 Accommodation camp 

 Water supply 

 Roads and tracks 

 

 Alteration of the landscape 

 Potential contamination of 
operational areas 

 Compaction of the soil 

 Potential for increased erosion 
of rehabilitated areas 

 Changes in surface water flow 
and quality 

 Failure of rehabilitation 

 Introduction or spread of weed 
species 

Closure management will provide 
measures for closure of disturbed 
areas such that they are safe and 
suitably rehabilitated for the long 
term end land use as determined in 
consultation with relevant 
stakeholders and the community.  
Fortescue’s overarching 
environmental objectives in relation 
to rehabilitation and closure are as 
follows: 

 Safe to humans and animals. 

 Geo-technically stable, geo-
chemically non-polluting. 

 Capable of sustaining the 
specified post-mining land use. 

 No residual liabilities relating to 
the site. 

 The final re-contoured site will 
be designed, constructed and 
rehabilitated to ensure that 
subsequent natural erosion 
processes will not expose 
mineralised waste.  

 The site will be rehabilitated to 
a final shape, height, stability 
and ability to support native 

The Project is not likely to result in 
significant environmental impact 
following closure when 
management measures are 
considered. The key outcomes at 
mine closure are as follows: 

 Mining will be restricted to 
above the water table. 

 The final waste rock dump 
surface will be water 
shredding. Given these 
circumstances, the key closure 
consideration is the 
performance of the cover 
design placed over the waste 
rock in respect of potential 
erosion. 

 Final landforms will be safe, 
stable and non-polluting. 

 Mine waste material is 
environmentally benign. 
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vegetation that is comparable 
to natural landforms in the 
area.   

 To reinstate the “natural” 
ecosystems as similar as 
possible to the original 
ecosystem for pastoral use. 

 The closure objectives will be 
achieved through implementation of 
the decommissioning and 
rehabilitation measures specified in 
a Mine Closure Plan to be 
submitted to DMP as part of the 
Mining Proposal process.  
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Figure 1: Project Location  
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Figure 2: Conceptual Project Layout  
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Figure 3: Mine Access and Haul Road 
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Figure 4: Land Systems  
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Figure 5: Regional Hydrology  
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Figure 6: Hydrology of the Project Area and 
Surrounds  
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Figure 7: Vegetation Units, Priority Flora Records 
and Weed Species of the Project Area 
and Surrounds  
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Figure 8: Fauna Habitats and Conservation 
Significant Fauna Records of the 
Project Area and Surrounds 
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Figure 9: SRE Recorded from the Project Area 
and Surrounds  
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Figure 10: Troglofauna Recorded from the Project 
Area and Surrounds  
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Figure 11: Styglofauna Recorded from the Project 
Area and Surrounds  
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Figure 12: Habitat Suitable for Conservation 
Significant Fauna  
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Figure 13: Aboriginal Heritage Sites in the Vicinity of the 

Project Area  
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Appendix 1: Waste Rock Geochemical Assessment 
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