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Executive Summary 

Hancock Prospecting Pty Ltd (HPPL) is proposing to develop the Mulga Downs Iron Ore Mine (MDIOM) located 

approximately 210 kilometres (km) south of Port Hedland and 180 km north west of Newman in the Pilbara 

Region of Western Australia.   

Three stand-alone projects at varying stages of planning, assessment and approval are currently being 

progressed in the Mulga Downs area. Although in fairly close physical proximity to one another, they are 

independent projects. Each will be constructed and operated independently of each other, as outlined in Table 

ES1. With approval, each project can (and will) be implemented, regardless of whether the other projects ever 

receive approval.   

Table ES1: Independent Mulga Downs projects 

Project Proponent 

Mulga Downs Iron Ore Mine & Mulga West 
Borefield 

HPPL 

Mulga Downs Hub & Rail Spur Roy Hill Infrastructure Ltd (RHIL) 

Murray’s Hill Project HPPL 

The MDIOM and associated Mulga West Borefield (the Proposal) is anticipated to produce up to 20 Million 

tonnes per annum (Mtpa) of iron ore and have an operational life of approximately 30 years. 

Proponent 

HPPL is a privately owned diversified company with interests in iron ore, coal and agriculture (beef, dairy).     

HPPL holds exploration and miscellaneous tenements located across the HPPL owned Mulga Downs pastoral 

station and adjacent land in the Central Pilbara region of Western Australia, with a mining lease pending.   

The Proposal: Mulga Downs Iron Ore Mine  

The Proposal is for the development of an iron ore mine and associated borefield and infrastructure located 

210 km south of Port Hedland and 180 km north west of Newman in the Pilbara Region of Western Australia 

(Figure 1.1 and Figure 1.2).  The Proposal includes, but is not limited to, the following: 

• The development of a series of above and below the groundwater table mine pits; 

• Ore processing facility; 

• Groundwater abstraction for water supply (for the mine and all associated infrastructure) and for 

dewatering to facilitate the recovery of ore below water table in the mine pits; 

• Surplus water management with discharge of excess water either via limited direct disposal to the 

environment (into existing creeklines) and/or injection via managed aquifer reinjection (MAR);  

• Mineral waste management (waste rock dumps (WRD), and tailings storage facilities (TSFs));  

• Infrastructure to manage surface water (diversion of creeks and surface water flows);  

• Linear infrastructure (haul roads, powerlines, pipelines and conveyor corridors);  
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• Mine associated infrastructure and support facilities (including, but not limited to accommodation 

camp, energy supply infrastructure, airstrip; wastewater treatment plant (WWTP); landfill, offices, 

workshops, laydown areas, etc.); and  

• Transport of the ore via the Great Northern Highway to Port Hedland for export.  Future transport 

options (e.g. rail) will be subject to a separate approvals process. 

The Proposal is located within a 40,653 hectare (ha) Development Envelope and will require the clearing of up 

to 9,628 ha of native vegetation.  

The components of the Proposal are identified in Table ES2.  The Development Envelope for the Proposal is 

identified in Figure 1.1 and Figure 1.2. 

Table ES2: Proposal Content Elements 

Proposal Element   Location / 
Description   

Maximum Extent, Capacity or Range    

Physical Elements   

Mine elements, including: 

- Series of open pits;  
- WRD;  
- Topsoil stockpiles; and 

- Dewatering. 

Figure 1.2 Clearing of up to 9,628 ha of native vegetation within 
the 40,653 ha Development Envelope. 
 

Processing elements, including: 

- Ore stockpiles; 
- Crushing and screening plant; 
- Processing plant (wet); 
- TSF (above ground and in-pit tailings storage above 

and below the water table); and  
- Process Water dams/ ponds. 

Infrastructure elements, including: 

- Accommodation camp; 
- Energy supply infrastructure; 
- Conveyors for the transportation of ore; 
- Bore Fields/Water reinjection infrastructure;    
- Mine Workshops & infrastructure;  
- Pipelines; 
- Haul and light vehicle roads; 
- Ancillary buildings (e.g. workshops, 

telecommunications, offices); 
- WWTP(s); 
- Landfill;  
- Hydrocarbon storage;  
- Explosive mixing and storage facility;  
- Laydown areas; 
- Evaporative ponds; 
- Water diversion channels and catchment ponds; and  
- Above ground water storage dams to manage 

supply or disposal of clean or mine water. 

Operational elements   

Groundwater abstraction for water supply and mine 
dewatering.  

Figure 1.2 Over the life of the mine (LOM) it is anticipated the 
water abstraction requirements may reach up to 
25 gigalitres per annum (GL/a), which will be a 
combination of mine dewatering and water supply 
borefields to provide the required water quality.  
Consideration may be given to the use of a water 
treatment facility (i.e. reverse osmosis desalination) if 
required to provide the necessary water quality. 
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Proposal Element   Location / 
Description   

Maximum Extent, Capacity or Range    

Management of surplus water Figure 1.2 Surplus water will be managed through a 
combination of managed aquifer reinjection and 
surface discharge. Temporary water storage may be 
required to assist in the management of water quality 
for supply or prior to discharge. 

Pit lakes Figure 1.2 Where possible, opportunities to backfill the pit voids 
to surrounding groundwater level, will be pursued. 

TSF capacity  Figure 1.2 Tailings or wet waste product will be produced and 
stored initially in an above ground TSF.  It is 
anticipated the TSF will initially be designed to 
provide a minimum capacity of approximately seven 
years of storage and in a location where it may be 
developed to provide storage for the LOM.  The TSF 
will be developed in a series of successive stages to 
manage costs and ground disturbance. 
As an alternative to above ground structures, where 
possible, mining will be scheduled to transition 
towards in-pit tailings disposal (below and above 
water table storage) to provide the preferred longer-
term solution. 

Evaporation pond capacity Figure 1.2 May be required to assist in the management of 
surplus water and discharge. These will preferentially 
be located in disturbed areas such as pit voids; 
however, some ex-pit structures may be required 
within the WRD’s.   

Crushing plant and wet processing limit Figure 1.2 Wet processing of ore to produce up to 20 Mtpa (dry) 
of iron ore product. 

WRD height Figure 1.2 Approximately 1,755.5 Mt of waste rock will be 
mined throughout the life of the Proposal.   
WRDs will be designed to integrate into the 
surrounding landforms where possible, with 
maximum heights defined by waste rock 
characterisation studies. 

Proposal elements with greenhouse gas emissions  

Operation elements- Peak annual average 

Scope 1  Plant and equipment: greater than 100,000 t CO2-e 

Scope 2  Electricity use: To be calculated to address requirements of the 
Greenhouse Gas (GHG) Management Plan. 

Operation elements- Annual average life of mine 

Scope 1  Plant and equipment: greater than 100,000 t CO2-e 

Scope 2  Electricity use: To be calculated to address requirements of the GHG 
Management Plan. 

Commissioning   

Commissioning of the processing facility will be undertaken subject to the operational limits above.  

Rehabilitation  

Where practicable, progressive rehabilitation will be undertaken over the LOM.  
Areas disturbed through the implementation of the Proposal will be designed to be safe and non-polluting and will be constructed 
so the final shape, size, stability, are comparable with the natural landforms in the area.  

Other elements which affect extent of effects on the environment  

Proposal time*  Maximum 
project life   

30 years 
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Receiving Environment 

With reference to the Interim Biogeographic Regionalisation for Australia (IBRA), the Proposal is located in the 

Pilbara region, within the Chichester and Fortescue subregions.  The landscape is dominated by the low hills of 

the Chichester Ranges to the north and the upper portion of the Lower Fortescue River Valley. 

Baseline environmental studies commenced for the Proposal and the Murray’s Hill project in 2009.  Further 

baseline environmental studies were commenced in 2018 to fully investigate the receiving environment across 

the Mine Area.  The majority of the Proposal Area has been surveyed, with remaining areas limited largely to 

the Mulga West Borefield, access road and powerline corridor.  Borefield infrastructure such as pipes, roads 

and bore pads is low impact and can be designed, located and managed to avoid any significant species.  

Additional vertebrate fauna surveys will be undertaken over the remaining areas within the Development 

Envelope, in particular within the Mulga West Borefield, prior to bore, pipeline and road locations being 

finalised.   

Key findings from the baseline environmental studies undertaken to date include: 

• A single ‘Threatened’ flora species Seringia exastia (Environment Protection and Biodiversity 

Conservation Act 1999 (EPBC Act) CE) and Biodiversity Conservation Act 2106 (BC Act) CE) was 

recorded, along with 14 Priority species listed by the Department of Biodiversity, Conservation and 

Attractions (DBCA)1; 

• Seven vertebrate terrestrial fauna species of conservation significance (including six species listed 

under the EPBC Act), five migratory species and two Priority species listed by the DBCA have been 

recorded in the Development Envelope, including: 

o Northern Quoll (Dasyurus hallucatus) (EPBC Act EN; BC Act Endangered (EN)); 

o Bilby2 (Macrotis lagotis) (EPBC Act VU; BC Act Vulnerable (VU)); 

o Ghost Bat (Macroderma gigis) (EPBC Act VU; BC Act VU); 

o Pilbara Leaf-nosed Bat (Rhinonicteris aurantia) (EPBC Act VU; BC Act VU); 

o Pilbara Olive Python (Liasis olivaceus barroni) (EPBC Act VU; BC Act VU).  

o Grey Falcon (Falco hypoleucos) (EPBC Act VU; BC Act VU); 

o Peregrine Falcon (Falco peregrinus) (BC Act OS);  

o Gane’s Blind Snake (Anilios ganei) (DBCA P1); 

 
1 A recently completed taxonomic study assessed genomic and morphological characters in several Seringia taxa (Binks et al 2020) concluding Seringia 

exastia and Seringia elliptica are the same species.  The taxonomy of the genus has been revised to synonymise Seringia exastia and Seringia elliptica 

under the oldest valid name of Seringia exastia.  As Seringia elliptica is common and widespread throughout the Pilbara region, central WA and the 

Northern Territory and extends into South Australia, following the taxonomic revision Seringia exastia is now considered common and widespread. It 

should be noted the taxa retains its conservation status (i.e. ‘Threatened’) until the next meeting of the Threatened Species Scientific Committee (TSSC).  

Nonetheless, impacts to this species are unlikely to be significant. 

2 There is one anecdotal, verbal record (2001) for the Bilby from within the Development Envelope (Mulga Downs homestead).  The verbal record lacks 

some credibility as the associated data indicates the record locality is ‘Telfer’ and the site is listed as ‘Mulga Downs Station’, which covers a relatively 

large range. Extensive targeted surveys undertaken to confirm the presence/absence of this species and suitable habitat in the Development Envelope 

concluded it is unlikely the species occurs in the Development Envelope (ecologia 2020). 
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o Western Pebble-mound Mouse (Pseudomys chapmani) (DBCA P4). 

• Short range endemic (SRE) invertebrate fauna surveys (ecologia 2020b) recorded 496 invertebrate 

fauna specimens comprising 152 isopods, 129 spiders, one harvestman, 75 pseudoscorpions, 58 

scorpions, 33 millipedes and 48 land snails. Potential SRE species were recorded in all habitat types: 

o Rocky Hills habitat type (15 species) were found to be most conducive for short-range endemism 

within the Development Envelope; 

o Drainage Lines recorded 11 species; 

o Mulga Woodland (nine species); 

o Calcrete Stony Plain (eight species);  

o Mixed Eucalypt/Mulga Floodplain comprising five potential SRE species; and  

o Chenopod/Cracking Clay Floodplain and Stony Spinifex Plains and Hillslopes habitat types were 

found to be the least conducive habitat type for short-range endemism, with four potential SRE 

species recorded in each of these habitats across both phases of the fauna surveys.  

• The subterranean fauna survey identified 70 troglofauna species within the Development Envelope, 

including spiders, palpigrads, pseudoscorpions, schizomids, isopods, diplurans, cockroaches, beetles, 

flies, true bugs, silverfish, centipedes, millipedes, pauropods and symphylans.  Of note, currently 60 of 

the troglofauna species were recorded only from within the Development Envelope of which 18 

species are known only from within inferred mine pit outlines; 

• The combined results of all surveys that have been undertaken identified 106 stygofauna species 

within the Development Envelope or its vicinity (Bennelongia 2021) including flatworms (at least one 

species), nematodes (or round worms; at least one species), rotifers (at least 3 species), earth worms 

(13 species), mites (at least three species), amphipods (11 species), isopods (three species), syncarids 

(10 species), copepods (31 species) and ostracods (30 species);   

• The species of stygofauna potentially restricted/known only from within the area of groundwater 

drawdown and/or managed aquifer reinjection has yet to be assessed; 

• No Threatened Ecological Communities (TEC) listed under the EPBC Act or the BC Act were recorded 

within the Development Envelope; and 

• A single DBCA listed Priority Ecological Community (PEC) is considered ‘likely to occur’ within the 

Development Envelope.  

Stakeholder Consultation and Engagement  

HPPL has engaged with key regulatory stakeholders (Environmental Protection Authority (EPA), Department of 

Water and Environmental Regulation (DWER), Department of Mines, Industry Regulation and Safety (DMIRS) 

and Commonwealth Department of Agriculture, Water and Environment (DAWE)) since 2018.  More recently, 

these stakeholders have been consulted on the scope and outcomes of the baseline environmental studies 

and in pre-referral of the Proposal. 
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Community  

Traditional Owner Banjima and Yindijbarndi representatives have been engaged during the exploration 

programme.  Consultation regarding heritage management and heritage surveys with Banjima and Yindijbarndi 

Traditional Owner representatives has commenced and will be ongoing with respect to the Proposal. 

Summary of Environmental Impacts 

A project-specific Environmental Impact Assessment framework (EIA Framework) was developed for the 

Proposal with reference to ‘significance’ as outlined in EPA’s Statement of Environmental Principles, Factors, 

Objectives and Aims of EIA (EPA 2021a).  This EIA Framework constitutes a systematic approach to identify and 

evaluate potential environmental impacts associated with the Proposal in a repeatable manner.  Based on the 

outcomes of baseline and design completed to date by HPPL:  

• Six Environmental Factors were identified as ‘Preliminary’ Environmental Factors for which detailed 

environmental assessment will be required, being:  

o Flora and vegetation; 

o Subterranean fauna; 

o Terrestrial fauna; 

o Inland waters;  

o Greenhouse Gas Emissions; and  

o Social surroundings; 

• Three Environmental Factors were considered unlikely to be significant (Landforms, Terrestrial 

Environmental Quality and Air Quality); however, for completeness have been included in this 

document under ‘Other Environmental Factors’; and 

• Four Environmental Factors relating to the marine environment were found to have no plausible 

linkage to the Proposal given the distance of the Proposal from the marine environment and 

therefore, have not been assessed. 
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1 Background 

Hancock Prospecting Pty Ltd (HPPL) is proposing to develop the Mulga Downs Iron Ore Mine (MDIOM) located 

approximately 210 kilometres (km) south of Port Hedland and 180 km north west of Newman in the Pilbara 

Region of Western Australia.   

Three stand-alone projects at varying stages of planning, assessment and approval are currently being 

progressed in the Mulga Downs area. Although in fairly close physical proximity to one another, they are 

independent projects. Each will be constructed and operated independently of each other, as outlined in Table 

1. With approval, each project can (and will) be implemented, regardless whether the other projects ever 

receive approval.   

Further details relating to Murray’s Hill and the Mulga Downs Hub and Rail Spur are provided in Section1.3.3.1 

and Section 1.3.3.2 respectively.  

The Proposal is anticipated to produce up to 20 Million tonnes per annum (Mtpa) of iron ore and have an 

operational life of approximately 30 years. 

The Proposal is a new asset which will contribute to maintaining the supply of iron ore product for HPPL 

customers through the port facilities located at Port Hedland. 

1.1 Purpose of this Document 

This document has been prepared to provide supporting information and evidence for referral of the Proposal 

by HPPL.   

This supporting document should be read in conjunction with the completed forms for the Referral of a 

Proposal under Section 38 of the Environmental Protection Act 1986 (WA) (EP Act) and ‘How to identify the 

Content of a Proposal Instruction and template’ (EPA 2021b, EPA 2021c).  This Referral Supporting Document 

has been prepared in accordance with the Environmental Impact Assessment (Part IV Divisions 1 and 2) 

Administrative Procedures 2021 (EPA 2021d).   

This Referral Supporting Document provides the following information: 

• Definition of the Proposal and associated activities; 

• Description of the values of the existing environment; 

• Identification of the preliminary environmental factors and risk of potential environmental impacts to 

these factors from the Proposal; and  

• The proposed measures to avoid, reduce, mitigate and manage the potential environmental impacts 

based on available information to date. 

  

  



!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

KARIJINI
NATIONAL

PARK

MILLSTREAM
CHICHESTER

NATIONAL PARK

COSSACKCOSSACK

FINUCANEFINUCANE

KARRATHAKARRATHA

BALLA BALLABALLA BALLA

MALLINAMALLINA

SHELLBOROUGHSHELLBOROUGH

WICKHAMWICKHAM

MARBLE BARMARBLE BAR

NEWMANNEWMAN

PARABURDOOPARABURDOO

TOM PRICETOM PRICE

ROEBOURNEROEBOURNE

GOLDSWORTHYGOLDSWORTHY

POINT SAMSONPOINT SAMSON

PORT HEDLANDPORT HEDLAND

MUNJINA RD

PARABU

RDOOR
D

W
AR

LURD

TOM
P R

IC
E

-P
A

R
A

B
U

RD
O

O
R

D

KARIJINI DR

ROEBOURNE-W ITTENOOM RD

MARBL E BAR

RD

NANUTAR RA RD

GREAT NORTHERN HW
Y

NORT H WEST COASTAL HWY

File Name: \\008PMPMR004V001.jbsg.aust\JBS Perth\Projects\1)Open\Hancock Prospecting\54533 Hancock Prospecting - EIA, Mulga Downs\ArcGIS\Stage 1\Maps\05 HPPL\10_Mulga_East_Referral_RevA\HMCO_HPPL_01_1_A4P_RegLocn.mxd
Image Reference:  Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community  

Mulga Downs Iron Ore Mine
Central Pilbara, Western Australia

REGIONAL LOCATION

0 10 20

Kilometres

Client: Hancock Prospecting Pty Ltd FIGURE  1.1

 

Legend

Development Envelope

National Park

Lower Fortescue River
Upper Fortescue River including the Fortescue Marsh

Wittenoom Asbestos Management Area (WAMA)

Watercourses

Highways
Main road

!!

!!

!!

!!

PERTH

NEWMAN

MARBLE BAR

PORT HEDLAND

OVERVIEW MAP

Scale 1:1,800,000  at A4

Coord. Sys. GDA 1994 MGA Zone 50 Z
Job No: 54533

Version: A

Checked By: RD

Date: 22-Dec-2021

Drawn By: cthatcher



Drawn By: cthatcher

!!AUSKI ROADHOUSEAUSKI ROADHOUSE

G
R
EA

T
N
O
RT
H
ER
N
HW

Y

MULGA DOWNS RD

MULGA DOWNS RD

KARIJINI NATIONAL PARK

Client: Hancock Prospecting Pty Ltd

Version: A Date 23/12/2021

Checked By: RD

FIGURE  1.2

File Name: \\008PMPMR004V001.jbsg.aust\JBS Perth\Projects\1)Open\Hancock Prospecting\54533 Hancock Prospecting - EIA, Mulga Downs\ArcGIS\Stage 1\Maps\05 HPPL\10_Mulga_East_Referral_RevA\HMCO_HPPL_01_2_ProjectSetting.mxd
Image Reference:  Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community 

Mulga Downs Iron Ore Mine
Central Pilbara, Western Australia

PROPOSAL LOCATION, DEVELOPMENT
ENVELOPE AND CONCEPTUAL FOOTPRINT

Job No: 54533

ZScale 1:350,000  at A4

0 5 10

Kilometres

Legend
Development Envelope

Conceptual footprint

National Park

Wittenoom Asbestos Management
Area (WAMA)

Key operational elements
Pits

Tailings storage facility

Waste rock dump

Evaporation ponds

Miscellaneous

!! Mulga Downs Exploration Camp

!! Mulga Downs Homestead

Highways

Minor road

Track

Coord. Sys. GDA 1994 MGA Zone 50



Environmental Protection Act 1986 (WA) Supporting Documentation 

Mulga Downs Iron Ore Mine 

Rev Document Number Author Position Approver Position Issue Date Page 

0 20211222-MULG-PRA R. Duckworth Strategen JBS&G S. Blake Manager, Approvals 22/12/2021 
20 of 
249 

 

1.2 Proponent Details 

The nominated Proponent for the Proposal is HPPL.   

HPPL is a privately owned diversified company with interests in iron ore, coal and agriculture (beef, dairy).   

HPPL holds exploration and miscellaneous tenements located across the HPPL owned Mulga Downs Pastoral 

Station and adjacent land in the Central Pilbara region of Western Australia.  HPPL has been exploring the 

tenements held across the Mulga Downs and adjacent Mt Florance and Hooley Station Pastoral Leases since 

the late 2000s.   

Contact details for the Proponent are provided in Table 1.1. 

Table 1.1: Proponent Details 

Proponent Hancock Prospecting Pty Ltd (ABN 69 008 676 417) 

Contact Person Sarah Blake, Manager Environment and Approvals Projects 

28-42 Ventnor Avenue, West Perth, WA 6005 

E-mail: sarah.blake@royhill.com.au 

T: +61 8 6242 1000 

M: +61 8 9429 8222 

1.3 The Proposal  

1.3.1 Proposal Location 

The Proposal is located in the Fortescue River floodplain and the adjacent Chichester Range within the 

boundaries of the HPPL owned Mulga Downs Pastoral Station (M 47/1621 [pending], E 47/2117, L 45/316, 

L 45/380, L 45/384 and E 47/2044), Mt Florance Pastoral Station (E 47/1315) and Mt Hooley Pastoral Station 

(E 47/1315).  The Development Envelope comprises an area of approximately 40,653 ha and consists of the 

Mine Area to the east and Mulga West borefield to the west (Figure 1.1 and Figure 1.2). The Mine Area is 

separated from the Mulga West Borefield by a distance of approximately seven kilometres.  

The Development Envelope has been defined to provide flexibility and certainty to allow development to 

proceed (minimising the need to revise approvals in the future) whilst allowing for appropriate application of 

the risk mitigation hierarchy.  Based on conceptual mine infrastructure layouts, the Conceptual Footprint 

comprises an area of 9,628 ha within the Development Envelope.  

The nearest geographical features to the Development Envelope include (Figure 1.2): 

• Karijini National Park, located approximately 7.6 km to the south; and 

• Auski Munjina Roadhouse which is located at the junction of the Great Northern Highway and 

Wittenoom/Nullagine Road, approximately 22.5 km to the south east. 

1.3.2 Proposal Description 

The Proposal will comprise the key elements and associated activities as described in Table 1.2 and Table 1.3. 

Subject to obtaining required mining and environmental approvals, construction of the Proposal is scheduled 

to commence in mid-2023, with ore available for export to port in the last quarter of 2025. 

https://dms.royhill.com.au/livelinkdav/nodes/42227036/sarah.blake%40royhill.com.au
https://en.wikipedia.org/wiki/Fortescue_River
https://en.wikipedia.org/wiki/Chichester_Range
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Table 1.2: General Proposal Content 

Proposal title   Mulga Downs Iron Ore Mine (Proposal) 

Proponent name   Hancock Prospecting Pty Ltd (HPPL) 

Short description   The Proposal is for the development of the Mulga Downs Iron Ore Mine located 210 km south of Port 
Hedland and 180 km north west of Newman in the Pilbara Region of Western Australia (Figure 1.1 and 
Figure 1.2).  The Proposal includes, but is not limited to, the following: 

- The development of a series of above and below water table mine pits; 

- Ore processing facility; 

- Groundwater abstraction for water supply (for the mine and all associated infrastructure) and for 
dewatering to facilitate the recovery of ore below water table in the mine pits; 

- Surplus water management with discharge of excess water either via limited direct disposal to the 
environment (into existing creeklines) and injection via managed aquifer reinjection (MAR);  

- Mineral waste management (Waste Rock Dumps (WRDs) and Tailings Storage Facilities (TSFs));  

- Infrastructure to manage surface water (diversion of creeks and surface water flows);  

- Linear infrastructure (haul roads, powerlines, pipelines and conveyor corridors);  

- Mine associated infrastructure and support facilities (including, but not limited to accommodation 
camp, energy supply infrastructure, airstrip; wastewater treatment plant (WWTP); landfill, offices, 
workshops, laydown areas, etc.); and   

- Transport of the ore via the Great Northern Highway to Port Hedland for export. The Great 
Northern Highway transport option will enable commencement of the Proposal.  Future transport 
options (e.g. rail) will be subject to separate approvals. 

The Proposal is located within a 40,653 ha Development Envelope and will require the clearing of up to 
9,628 ha of native vegetation.  

Table 1.3: Proposal Content Elements 

Proposal Element   Location / 
Description   

Maximum Extent, Capacity or Range    

Physical Elements   

Mine elements, including: 

- Series of open pits (above and below 
water table);  

- WRD;  

- Topsoil stockpiles; and 

- Dewatering. 

Figure 1.2 Clearing of up to 9,628 ha of native vegetation within a 40,653 ha 

Development Envelope. 

 

Processing elements, including: 

- Ore stockpiles; 

- Crushing and screening plant; 

- Processing plant (wet); 

- TSF (above ground and in-pit tailings 
storage above and below the water 
table); and  

- Process water dams/ponds. 

Infrastructure elements, including: 

- Accommodation camp; 

- Energy supply infrastructure; 

- Conveyors for the transportation of 
ore; 
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Proposal Element   Location / 
Description   

Maximum Extent, Capacity or Range    

- Bore fields/water reinjection 
infrastructure;    

- Mine workshops & infrastructure;  

- Pipelines; 

- Haul and light vehicle roads; 

- Ancillary buildings (e.g. workshops, 
telecommunications, offices); 

- WWTPs; 

- Landfill;  

- Hydrocarbon storage;  

- Explosive mixing and storage facility;  

- Laydown areas.  

- Evaporative ponds  

- Water diversion channels and 
catchment ponds; and  

- Above ground water storage dams 
to manage supply or disposal of 
clean or mine water. 

Operational elements   

Groundwater abstraction for water 
supply and mine dewatering  

Figure 1.2 Over the LOM it is anticipated the water abstraction requirements 
may reach up to 25 gigalitres per annum (GL/a), which will be 
supplied from a combination of mine dewatering and water supply 
borefields to provide the required water quality.  Consideration may 
be given to the use of a water treatment facility (i.e. reverse osmosis 
desalination) to provide the necessary water quality. 

Management of surplus water Figure 1.2 Surplus water will be managed through a combination of managed 
aquifer reinjection and surface discharge.  Temporary water storage 
may be required to assist in the management of water quality for 
supply or prior to discharge. 

Pit lakes Figure 1.2 Where possible, opportunities to backfill the pit voids to surrounding 
groundwater level will be pursued. 

TSF capacity  Figure 1.2 Tailings or wet waste product will be produced and stored initially in 
an above ground TSF.  It is anticipated that the TSF will initially be 
designed to provide a minimum capacity of approximately seven 
years of storage and in a location where it may be developed to 
provide storage for the (LOM, and developed in a series of 
successive stages to manage costs and ground disturbance. 

As an alternative to above ground structures, where possible mining 
will be scheduled to transition towards in-pit tailings disposal (below 
and above water table storage) to provide the preferred longer-term 
solution. 

Evaporation pond capacity Figure 1.2 May be required to assist in the management of surplus water and 
discharge.  These will preferentially be located in disturbed areas 
such as pit voids, however some ex-pit structures may be required 
within the WRDs.   

Crushing plant and wet processing limit Figure 1.2 Wet processing of ore to produce 20 Mtpa (dry) of iron ore product. 
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Proposal Element   Location / 
Description   

Maximum Extent, Capacity or Range    

WRD height Figure 1.2 Approximately 1,755.5 Mt of waste rock will be mined throughout 
the life of the Proposal.   

WRDs will be designed to integrate into the surrounding landforms 
where possible, with maximum heights defined by waste rock 
characterisation studies.  

Proposal elements with greenhouse gas emissions  

Operation elements- Peak annual average 

Scope 1  Plant and equipment: greater than 100,000 t CO2-e 

Scope 2  Electricity use: To be calculated to address requirements of the Greenhouse Gas 
Management Plan. 

Operation elements- Annual average life of mine 

Scope 1  Plant and equipment: greater than 100,000 t CO2-e 

Scope 2  Electricity use: To be calculated to address requirements of the Greenhouse Gas 
Management Plan. 

Commissioning   

Commissioning of the processing facility will be undertaken subject to the operational limits above.  

Rehabilitation  

Where practicable, progressive rehabilitation will be undertaken over the LOM.  

Areas disturbed through the implementation of the Proposal will be designed to be safe and non-polluting and will be constructed 
so the final shape, size, stability, are comparable with the natural landforms in the area.  

Other elements which affect extent of effects on the environment  

Proposal time*  Maximum 
Proposal life   

30 years 

1.3.3 Exclusions 

The scope of the Proposal which is subject to assessment under the EP Act excludes the following: 

• Low impact investigative activities, including drilling and associated activities, for the purposes of 

resource evaluation, geotechnical assessment and hydrogeological investigations required to inform 

assessment of the Proposal; 

• Development and use of water supplies to support studies and early works described above; 

• Mulga Downs Hub and Rail Spur; and 

• Murray’s Hill (EPA Assessment number: 13-243207). 

Separate approvals will be submitted for these activities, as required.   

Three stand-alone projects at varying stages of planning, assessment and approval are currently being 

progressed in the Mulga Downs area. Although in fairly close physical proximity to one another, they are 

independent projects. Each will be constructed and operated independently of each other, as outlined in Table 

1.4. With approval, each project can (and will) be implemented, regardless of whether the other projects ever 

receive approval.  Further information on the Mulga Downs Hub and Rail Spur, and Murray’s Hill Projects is 

provided in the sections below. 
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Table 1.4: Independent Mulga Downs Projects 

Project Proponent 

Mulga Downs Iron Ore Mine and Mulga West 
Borefield (the Proposal)  

HPPL 

Mulga Downs Hub and Rail Spur Roy Hill Infrastructure Pty Ltd (RHI) 

Murray’s Hill Project HPPL 

 

1.3.3.1 Murray’s Hill Project 

Murray’s Hill Project (Murray’s Hill) is a stand-alone, 5Mtpa direct shipping ore mine with a life of up to five 

years (including decommissioning and rehabilitation).  It will entail the clearing of up to 890 ha within a 

3,018 ha development envelope. Murray’s Hill comprises above water table mining of ore from a single open 

pit, crushing and screening, associated mining infrastructure, accommodation camp and roads. Ore will be 

transported via the Great Northern Highway to Port Hedland for export.  

Murray’s Hill was referred to the EPA in 2013.  On the basis that impacts were not significant, the EPA 

determined not to assess Murray’s Hill under Part IV of the EP Act and recommended it be dealt with under 

Part V Division 2 of the EP Act (i.e. clearing of native vegetation via Native Vegetation Clearing Permit (NVCP)).  

With the provision of a NVCP and Mining Proposal under the Mining Act, HPPL is seeking to commence 

development of Murray’s Hill imminently.  

An assessment of impacts to Matters of National Environmental Significance (MNES) under the EPBC Act for 

Murray’s Hill was conducted in 2013 and concluded the impacts from the Project on MNES were not 

significant. This assessment was reviewed in 2021 which concluded, once again, the impact to MNES were not 

significant. On this basis, it is not intended for the Murray’s Hill Project to be referred under the EPBC Act.  

1.3.3.2 Hub and Rail Spur 

The Mulga Downs Hub and Rail Spur (Hub and Rail) Project is a stand-alone RHI facility.   

Although RHI intends for the Hub and Rail to receive ore from the Mulga Downs Iron Ore Mine once that mine 

is operational, the project will be designed to receive third party ore sources from other iron ore mines in the 

Pilbara region. The Hub and Rail is intended to be constructed and operational before the Mulga Downs Iron 

Ore Mine.  

The Hub and Rail Spur facilities will include: 

• Truck unloading facilities 

• Stockyard  

• Train loading facilities 

• Rail loop; and  

• Rail Spur line to connect into the Roy Hill Railway to Port Hedland. 

Environmental surveys and assessments for the Hub and Rail are still being undertaken. It is intended that the 

Hub and Rail will be referred under the EP Act and EPBC Act in August 2022. 
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1.3.4 Proposal Elements 

The key components, as set out in Table 1.2 and Table 1.3, for the Proposal are described in more detail in the 

following sections.  Reference should be made to Figure 1.2 for the conceptual location of these Proposal 

elements. 

1.3.4.1 Mining 

Mining will be undertaken using conventional drill and blast, load, and haul methods.  The maximum 

production capacity will be 20 Mtpa.  It is expected the iron ore will be mined with an average strip ratio of 

2.53:1 (waste: ore).  A portion of the ore is located below the water table and as such dewatering of 

groundwater will be required to enable dry-floor mining.  

It is anticipated dewatering will be, initially, at rates of up to 20 GL/a.  Water abstraction for water supply and 

dewatering is anticipated to increase over the life of mine (LOM), to a maximum of 25 GL/a. 

Mining will be undertaken on a 24-hour basis, seven days a week.  The expected footprint of the Proposal is 

referred to as the Conceptual Footprint (Figure 1.2) throughout this referral, however, the exact location of 

the footprint may change within the Development Envelope as the remaining studies and investigations are 

completed and mine planning and design progresses. Clearing of up to 9,628 ha of vegetation will be required 

for the conceptual footprint within a Development Envelope of 40,653 ha.  Where possible, topsoil and 

vegetation will be removed during early development and stockpiled in adjacent well-drained areas (this is 

expected to occur over the majority of the Conceptual footprint).  Topsoil stockpiles will be managed 

appropriately so the material will be available for future rehabilitation operations. 

The preferred option is to back fill the pit voids to above surrounding groundwater level.  However, mine 

planning is not yet finalised and it is expected some pits may remain as pit voids.  

Mined ore will be transported (loaded and hauled) from the open pits after blasting to the run of mine (ROM) 

pads.  It is anticipated a series of ROM pads will be constructed across the Development Envelope over the 

LOM to service the various open pits. 

1.3.4.2 Waste Rock Dumps (WRD) 

Approximately 1,755.5 Mt of waste rock will be mined throughout the life of the Proposal.  Waste rock will 

initially be used to construct infrastructure (e.g. access roads and ramps, ROM and stockpile bases, drainage 

structures and safety bunds) with the remainder stored in above ground WRD or used to backfill pits. 

WRDs will be designed to minimise the area disturbed, maintain the overall surface water flows feeding into 

the adjacent swamp and integrated into the surrounding landforms, with a height that enables construction 

and maintenance of a stable landform as well as minimise visual impacts. 
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1.3.4.4 Processing  

Ore from the Proposal will be transported to a wet processing plant to produce up to 20 Mtpa (dry) of iron ore 

product.  The preliminary plant infrastructure design consists of primary and secondary crushing stages and 

dry screening facilities, wet processing facilities, samples station and product stacker(s).  Stockpiling of 

marginal ore material will also be undertaken to ensure maximum resource recovery.   

Following processing, iron ore will be temporarily stockpiled prior to being transported out of the Proposal 

area.  

1.3.4.5 Tailings Storage Facilities (TSF) 

Tailings or wet waste product will be stored initially in an above ground TSF.  Consideration is being given to 

locating the TSF upstream of, and integrated within, a WRD to manage the long-term geotechnical risks 

associated with TSF embankments as well as closure for an integrated landform.  It is anticipated that the TSF 

will initially be designed to provide a minimum capacity of approximately seven years of storage and in a 

location where it could be developed to provide storage for the LOM, if studies suggest this to be the most 

appropriate option.  As an alternative to above ground structures, where possible, mining will be scheduled to 

transition towards in-pit tailings disposal (below and above water table storage) to provide the preferred 

longer-term solution. 

1.3.4.6 Non-Process infrastructure 

1.3.4.6.1 Power Supply 

HPPL is considering several energy solutions for the Proposal across the various individual assets.  These 

options include gas, diesel and/or renewables for onsite power generation as well as accessing power from an 

offsite provider via the powerline located adjacent to the Fortescue Metals Group (FMG) Solomon railway 

(approximately six km to the north of the Development Envelope).   

1.3.4.6.2 Water supply 

Over the LOM, it is anticipated the water abstraction requirements may reach up to 25 GL/a, which will be 

supplied from a combination of mine dewatering and water supply borefields.   

Mining will initially focus on ore located above the water table.  As water quality from dewatering operations 

may be of variable quality (Section 8.8), consideration may be given to the establishment of an onsite water 

treatment facility (for example, reverse osmosis desalination). 

The proposed water supply borefield will be located within tenement E 47/1315, and is referred to as Mulga 

West Borefield. 

1.3.4.6.3 Surplus Water Management 

It is anticipated there will be excess water requiring disposal to the environment during dewatering.  Options 

currently being investigated include MAR and surface discharge.  

Hydrogeological investigations are currently underway for the Proposal and the outcomes of these 

investigations will inform the water requirements for the Proposal and volumes of potential surplus water.   
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1.3.4.6.4 Support Infrastructure 

Supporting infrastructure for the Proposal is anticipated to include: 

• Accommodation camp; 

• Energy supply infrastructure; 

• Conveyors for the transportation of ore; 

• Water abstraction borefields and water reinjection infrastructure; 

• Mine workshops and infrastructure; 

• Pipelines; 

• Haul and light vehicle roads; 

• Ancillary buildings (e.g. workshops, telecommunications, offices); 

• WWTPs; 

• Landfill; 

• Hydrocarbon storage; 

• Explosive storage and mixing facility; 

• Laydown areas; 

• Evaporative ponds; 

• Water diversion channels and catchment ponds; and 

• Above ground water dams to manage supply or disposal of clean or mine water. 
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1.4 Existing Environment – Regional and Local Context 

1.4.1 Regional Context 

The Proposal is located within Central Pilbara region of Western Australia.  Specifically, it is located within the 

Chichester Range and Fortescue River Valley to the west of the Great Northern Highway.  The Chichester 

Range comprises low-lying hills which rise to approximately 30 to 40 m above the level of the adjacent flood 

plain (or between 406 m Australian Height Datum (AHD) and 490 mAHD). 

The Pilbara region occupies greater than 178,000 km2 of Western Australia.  It is bordered to the west and east 

by the more recent sedimentary Carnarvon and Canning basins respectively.  The southern boundary of the 

Pilbara region is the biogeographic boundary known as the Acacia-Triodia line.  This line, or more accurately 

transition zone, is where woody Acacia vegetation that dominates the landscape to the south transitions to 

the north where spinifex vegetation dominates (Beard 1975, Beard 1990, Maslin & van Leeuwen 2008). 

The Pilbara region may be more accurately delineated or spatially defined with respect to characteristics 

including geology, landforms, climate and vegetation as described by Thackway and Cresswell (1995).   

The Pilbara craton comprises Archaean and Proterozoic rocks eroded to form the classic landforms observed 

today, for example the Hamersley Ranges and gorges and the Fortescue River valley (Pepper et al 2013) 

(Section 1.4.2). 

The region is characterised by hot summers with cyclonic activity and thunderstorms and long dry seasons 

during winter (Section 1.4.3).  

The Pilbara is located in the Eremaean Province and is typified by vegetation of the Fortescue, Chichester and 

Hamersley botanical districts (Beard 1990) (Section 6.4). 

1.4.2 Regional Geology  

The Pilbara region occupies the northernmost portion of the ancient Western Shield (Beard 1990).  It is a 

distinct geological entity which is very different from the surroundings regions (Pepper et al 2013).  The region 

is defined by the underlying sedimentary, volcanic and igneous rocks of the Pilbara craton some of which are 

up to 3.72 billion years (Ga) old (Pepper et al 2013).   

To the north the Archaean granites and metamorphosed volcanic rocks of the Pilbara Block form the 

undulating hills and plains observed throughout the Abydos Plain and Yule and De Grey river catchments.  To 

the south these older rocks are stratigraphically overlain by Archaean and Proterozoic basalts and iron rich 

sedimentary rocks (Banded Iron Formation – BIF) that comprise the Hamersley Basin (Beard 1990, Van 

Vreeswyk et al 2004, Van Kranendonk et al 2002 in Pepper et al 2013).  The Fortescue Valley forms part of the 

larger Hamersley Basin.   

The Hamersley Basin comprises the geological strata that is key to the iron ore sector: the Marra Mamba and 

Brockman Formations.  Both are hard and resistant and typically form dominant features in the landscape, for 

example, the Hamersley Range that can be observed throughout Karijini National Park (Beard 1990).  The 

Hamersley Range forms the dominant geological (and topographic) feature located to the south of the 

Development Envelope. 
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The Proposal is located within the Fortescue Valley which is located between the Hamersley Basin Province to 

the south and Pilbara Terrain to the north.  Figure 1.3 Illustrates the spatial area occupied by these geological 

provinces.  

 

Figure 1.3: Simplified Pilbara Geology (Source Pepper et al 2013). 

1.4.3 Australia’s Interim Biogeographic Regionalisation for Australia subregion 

The IBRA classifies the land surface of Australia from a range of environmental attributes into bioregions.  

The bioregions have been developed at the national level to assess and plan for the protection of biological 

diversity (Thackway and Cresswell, 1995).  IBRA defines 89 bioregions and 419 subregions in Australia (DoEE, 

2012). 

Twenty-six bioregions occur in Western Australia which are then further defined into subregions.  Subregions 

may be defined based on finer differences in geology, vegetation and other landform patterns which are 

related systems within each bioregion.   

The Development Envelope is located in the Chichester and Fortescue subregions of the Pilbara IBRA 

bioregion.   

The Chichester subregion is characterized by Archaean granite and basalt plains including significant areas of 

basaltic ranges (Kendrick and McKenzie, 2001).  The vegetation is dominated by Acacia pyrifolia over Triodia 

pungens hummock grasslands on plains and Eucalyptus leucophloia tree steppes on ranges.  The Chichester 

subregion has high species diversity in hummock grassland, reptiles and small mammal communities as well as 

the cracking clay communities of the Chichester Range and Mungaroona Range.  The subregional area is 

9,044,560 ha (Kendrick and McKenzie 2001). 
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The Fortescue subregion is dominated by alluvial plains and river frontage.  In the east extensive salt marshes, 

Mulga-bunch grass and short grass communities are dominant on the plains with incised drainage gorges in 

the west (Kendrick, 2001).  River gum woodlands fringe drainage lines and an extensive calcrete aquifer feeds 

numerous permanent springs thus supporting large wetlands in this subregion.  The subregional area is 

2,041,914 ha (Kendrick and McKenzie 2001). 

 

Figure 1.4: IBRA sub-regions for the Pilbara (Pepper et al 2013) 

1.4.4 Climate 

The Pilbara Region has two broad bioclimatic zones (McKenzie et al 2009): 

• Semi desert tropical climate: higher rainfall inland areas (Hamersley plateau) and cooler coastal areas 

with nine to 11 months of dry weather; and 

• Desert climate: up to 12 months of dry weather and higher temperatures. 

Evaporation is probably the most important factor in water loss across the region.  Potential evaporation 

exceeds annual rainfall by a factor of at least eight and has a significant influence on both flora and fauna 

(Mckenzie et al 2009). 

The Development Envelope is located in the inland portion of the Pilbara which has a dry desert climate with 

high summer temperatures and low rainfall.  The region may often experience up to 12 months of dry weather 

with hot dry summers and mild winters.  Rainfall is typically associated with cyclonic and storm weather 

systems (van Vreeswyk et al 2004).   
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The two closest Bureau of Meteorology (BoM) climate stations with long term climatic records are: 

• Wittenoom (Station No. 005026) – located approximately 7 km south-west of the Development 

Envelope.  This station operated between 1949 and ceased recording in August 2019.  

• Karijini North (Station No. 005098) – located approximately 8 km south of the Development Envelope, 

but only has data from June 2019 to present.  

A local weather station was established by HPPL at the Mulga Downs Exploration Camp, however limited data 

has been recorded.   

An additional three stations are located within the vicinity of the Development Envelope which provide longer 

term, although not recent (i.e. last two years), climate data: 

• Mulga Downs (Station No. 004106), located within the Development Envelope and has data from 1898 

– 2018; 

• Auski Munjina Roadhouse (Station No. 005093), located approximately 22.5 km southeast of the 

Development Envelope and has data from 1999-2008; and 

• Hooley (Station No. 005073), located approximately 40 km north-west of the Development Envelope 

and has data from 1972 – 2019. 

Climate data has been taken principally from the Wittenoom and Karijini North stations.  The data collected 

during 2020 and 2021 at the Mulga Downs Exploration Camp has been used to verify local site rainfall and to 

demonstrate the variability of rainfall across the local area and region.  Between October 2018 and December 

2020 data from the Exploration Camp indicated rainfall events across the Development Envelope can be highly 

localised and restricted to very small areas, less than five km apart 

1.4.4.1 Rainfall  

Rainfall across the Pilbara region may be described as seasonal and highly variable.  It is possible for significant 

rainfall events to be recorded in one location with minimal rainfall being recorded at the nearest alternative 

weather station.   

BoM data shows rainfall for and across the region has been variable since records started in 1950 at 

Wittenoom Automatic Weather Station (AWS).  The long-term data recorded at Wittenoom AWS indicates 

rainfall varies significantly between the wet and dry seasons.  Highest rainfalls are experienced between 

December and March with the mean highest rainfall of 116 mm.  The lowest mean rainfall is 2.9 mm and 

typically falls between April and October.  The highest monthly rainfall recorded at the Wittenoom AWS during 

its operation between 1950 and 2019 was 470 mm in January 2012. 

Long-term rainfall statistics for the Wittenoom AWS and Karijini North AWS are summarised in Figure 1.5. 

  



 

Figure 1.5: Long term rainfall statistics for Wittenoom (Station 005026) and Karijini North (Station 

05098)  

(Source SLR 2020) 

 

Figure 1.6: Long term temperature statistics for Wittenoom (Station 005026) and recent data for 

Karijini North (Station 05098) (Source SLR 2020) 
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1.4.4.2 Temperature 

Based on data obtained from the Wittenoom AWS and Karijini North AWS, long term data indicates mean 

maximum temperatures during the dry season of 24oC to 40oC in the wet season.  Minimum temperatures vary 

between 11oC in the dry season to 26oC in the wet season.  

Long-term temperature statistics from the Wittenoom and Karijini North AWS are summarised in Figure 1.6. 

1.4.5 Land Use 

Land use across the Development Envelope and within lands adjacent to the Development Envelope comprise: 

• Unallocated Crown land – vacant open bush; 

• Community Reserves: 

o Youngaleena Community (8.5 km south of the Development Envelope); 

o Wirrlimurra Community (6.4 km east of the Development Envelope); and 

• Pastoral lease (Mulga Downs, Mt Florance and Hooley Pastoral Stations). 

  



Environmental Protection Act 1986 (WA) Supporting Documentation 

Mulga Downs Iron Ore Mine 

Rev Document Number Author Position Approver Position Issue Date Page 

0 20211222-MULG-PRA R. Duckworth Strategen JBS&G S. Blake Manager, Approvals 22/12/2021 
34 of 
249 

 

1.4.6 National Parks, Nature Reserves and Conservation Areas 

Two land areas managed for conservation purposes by DBCA occur in close proximity to the Development 

Envelope (Table 1.5).   

Table 1.5: DBCA Managed Lands within or in proximity to the Development Envelope 

Type Name Description Consideration 

National Park Karijini Karijini National Park occupies an area of 
627,422 ha.  The park comprises a high plateau 
with mountains and escarpments and which is 
dissected by steep sided, deep gorges. 

7.6 km from southern Development 
Envelope boundary. 

No impacts anticipated as a result of 
the Proposal. 

Nature 
Reserve 

Mungaroona 
Range 

The Mungaroona Range occupies an area of 
105,842 ha. 

13 km to the north of the 
Development Envelope boundary. 

No impacts anticipated as a result of 
the Proposal. 
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2 Legislative Context 

2.1 Environmental Impact Assessment Process 

2.1.1 Environmental Protection Act 1986 

The EP Act is the primary environmental legislation governing environmental protection and impact 

assessment in Western Australia. 

Part IV of the EP Act provides for the consideration and assessment of proposals that may, or will, have a 

significant impact on the environment.  The Part IV process is administered by EPA Services of DWER. 

This Referral Supporting Document has been prepared in accordance with EPA Instructions for ‘Referral of a 

proposal under section 38 of the Environmental Protection Act 1986’ (EPA 2021b).   

2.1.2 Environment Protection and Biodiversity Conservation Act 1999 

2.1.2.1 Context and framework 

The Commonwealth EPBC Act provides a legal framework for the protection of MNES.  The EPBC Act requires 

that all actions that will or may have a significant impact on a MNES must be referred to the Minister for the 

Environment.  The EPBC Act is administered by Department of Agriculture, Water and Environment (DAWE). 

Protected matters under the EPBC Act include: 

• World heritage properties; 

• National heritage places (including Commonwealth Heritage Places); 

• Wetlands of international importance; 

• Listed threatened species and ecological communities; 

• Migratory species protected under international agreements; 

• Commonwealth marine areas; 

• A water resource, in relation to coal seam gas activities and large coal mining activities; 

• The Great Barrier Reef Marine Park; and 

• Nuclear Actions including uranium mining. 

The relevant MNES which apply to this Proposal are ‘nationally threatened species and ecological 

communities.’  The assessment of potential impacts to MNES is addressed in Section 13. 

HPPL is referring the Proposal to DAWE under s68 of the EPBC Act and, should the Proposal be deemed a 

Controlled Action, requests that the environmental assessment be undertaken as an ‘Accredited Assessment’ 

coordinated by the EPA on behalf of DAWE.   

Section 5 details of the engagement with DAWE. 
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2.1.2.2 EPBC Referral of Mulga Downs Iron Ore Mine and Mulga West Borefield  

This referral is for the Mulga Downs Iron Ore Mine and Mulga West Borefield (the Proposal).  

The following information has been provided to support the Proponent's view that the Proposal, the Hub and 

Rail Spur and the Murray’s Hill Project are not a split referral under section 74A of the EPBC Act.  

Alternatively, if (contrary to our view) two or more of the projects are considered to constitute one larger 

project, the features of each project are such that we request the Minister to exercise their discretion to 

accept a split referral in this case, in accordance with the Department's 'Staged Developments - Split referrals' 

Policy Statement. 

1. Different proponent 
The Hub and Rail project has a different proponent to the Proposal and Murray's Hill, so it cannot be 

considered under section 38. 

2. Stand-alone projects that are not co-dependent 
Each of the three projects will be developed and operated independently from each other and will be stand-

alone projects from each other. None of the actions or activities for each of the individual projects are co-

dependent on each other and are planned to run independently.  

3. Timing 
HPPL is seeking to commence development of the Murrays Hill imminently.  

Development of the Mulga Downs Iron Ore Mine and Hub and Rail is expected to occur later. The timing of 

each is dependent on completion of required studies, obtaining the necessary environmental approvals and 

financial investment decisions from the parent companies. It is likely that the Hub and Rail project will 

commence operations before the Mulga Downs Iron Ore Mine. 

4. Location 
The geographic location of each of the three projects are in proximity to each other, as the location of the 

Murray's Hill and Mulga Downs Iron Ore Mine are constrained to the location of the resource being mined. 

However, the position of the Hub and Rail is based on maximising efficiencies and being a centralised location 

for the receipt of third party ore from mines in the surrounding region. 

The Mulga Downs Iron Ore Mine and Murray's Hill projects both lie within the Shire of Ashburton local 

government area, while the Hub and Rail project lies across the Shire of Ashburton and Shire of East Pilbara 

local government areas.  

5. No single State authorisation 
As noted above, Murray's Hill was referred under the EP Act in 2013 and was determined not to require 

assessment. The Proposal has been referred for assessment under the EP Act. The Hub and Rail is not intended 

to be referred until late 2022.  

Each project will have its own authorisation under the EP Act which will be held by separate entities. 

6. Different funding sources? 
Hancock Prospecting Pty Ltd (HPPL) through various wholly owned subsidiaries, holds a 98% interest in the 

tenements on which the Proposed Action will be established. Mulga Downs Investments Pty Ltd holds the 
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other 2% interest in Mulga Downs tenements. The manner in which the Proposed Action is operated will be 

determined ahead of a final investment decision, with the probable option being HPPL undertaking operations 

for the Proposed Action. HPPL may appoint a contractor to undertake operations on its behalf.  

7. No reduction in ability to achieve objects of the Act 
Considering each of the three projects as a stand-alone project will not circumvent any controlling provisions, 

prevent the sufficient assessment of any impacts or reduce our ability to achieve the objects of the EPBC Act. 

The cumulative impacts of the three projects on any threatened species of flora or fauna will be presented and 

assessed as part of the referral of the Proposal. 

2.2 Other Approvals and Regulation 

2.2.1 Native Title  

The Commonwealth Native Title Act 1993 (NT Act) recognises the rights and interests of Aboriginal and Torres 

Strait Islander people in land and waters according to their traditional laws and customs.   

The Proposal is located within the following native title determination areas: 

• The Banjima native title determination area.  The Banjima People hold native title rights and interests 

over approximately 10,185 km2 as determined by the Federal Court in September 2018 WCD 

2014/001/WAD6096/1998).  The Banjima People are represented by Banjima Native Title Aboriginal 

Corporation (BNTAC); and 

• The Yindjibarndi native title determination area.  The Yindjibarndi holds native title right and interests 

over approximately 9,150 km2 as determined by the Federal Court in May 2005 WAD 215/2017.  The 

Yindjibarndi People are represented by the Yindjibarndi Aboriginal Corporation (RNTBC). 

2.2.2 Land Tenure 

The Proposal is located within the following permits, tenements and leases which are held by HPPL or one of a 

series of wholly owned subsidiary companies.  These have been granted or are pending under the Mining Act 

(refer Table 2.1, Figure 2.1).  Tenement types will be amended as necessary for the required activities. 

Table 2.1: Tenement Holder Details 

Tenement Tenement Holder HPPL Stake Area (ha) 

M 47/1621 (pending) 
(Mine Area) 

Mulga Downs Investments Pty Ltd 

Mulga Downs Iron Pty Ltd 

100% 22,186.76 

E 47/2117  

(Proposed MAR 
borefield) 

HPPL 100% 9,832.26 

E 47/1315 

(Mulga West Borefield) 

HPPL 100% 22,213.29 

L 45/384 

(powerline corridor) 

Mulga Downs Investments Pty Ltd 

Mulga Downs Iron Pty Ltd 

100% 397.23 

E 47/2044  

(powerline corridor) 

Central Pilbara Iron Ore Pty Ltd 100% 6,906.57 
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Tenement Tenement Holder HPPL Stake Area (ha) 

L 45/316 

(transport corridor to 
the Great Northern 
Highway) 

Mulga Downs Investments Pty Ltd 

Mulga Downs Iron Pty Ltd 

100% 731.37 

2.2.3 Other Approvals 

The key environmental legislation and associated approvals applying to the Proposal are identified in Table 
2.2. 
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Table 2.2: Other relevant approvals  

Decision-making 
authority 

Legislation or 
Agreement regulating 
the activity 

Approval required 

DWER EP Act 

 

Environmental 
Protection Regulations 
1987 (WA) 

 

Environmental 
Protection (Noise) 
Regulations 1997 (WA) 

 

Under Part V of the Act a Works Approval is required for the construction 
of premises listed as prescribed under the Act and associated 
Regulations.  On completion of construction and commissioning a Licence 
is required to allow the operation of these premises.  

DWER Environmental 
Protection (Clearing of 
Native Vegetation) 
Regulations 2004 (WA)  

Clearing permits may be required to facilitate the completion of minor or 
preliminary and early works and associated Proposal development ahead 
of formal approval being granted. 

DWER has delegated powers, under the Clearing Regulations, to DMIRS 
for clearing activities within mining and related tenements and under 
exploration permits.   

The clearing of native vegetation will be assessed against the 10 clearing 
principles. 

Native vegetation should not be cleared if the clearing is assessed to be 
at variance with the clearing principles. 

DBCA BC Act and Biodiversity 
Conservation 
Regulations 2018 

An Act to provide for: 

• The conservation and protection of biodiversity and biodiversity; 

• Components in Western Australia;  

• The ecologically sustainable use of biodiversity components in 
Western Australia;  

• The repeal of the Wildlife Conservation Act 1950 and the Sandalwood 
Act 1929; and 

• Consequential amendments to other Acts, and for related purposes. 

DMIRS Mining Act An Act to provide for the completion of mining and extractive works.   

These documents regulate: 

• Mine infrastructure; 

• Permanent surface water diversion structures to ensure they are 
stable and non-polluting; 

• Mine WRD and TSF to ensure they are stable and non-polluting; and 

• Mine closure, decommissioning and rehabilitation. 

DMIRS Dangerous Goods Act 
2004 (DG Act) 

An Act that relates to the manufacture, storage, possession handling, 
transport and use of dangerous goods (both non-explosives and 
explosives), including the operation of major hazard facilities across 
Western  

Licences are required for the storage, transportation and use of these 
materials dependent on the quantities of materials/goods involved. 

Separate regulations may also apply for example the Dangerous Good 
Safety (security Sensitive Ammonium Nitrate) Regulations 2007 may also 
apply. 

DWER Rights in Water and 
Irrigation Act 1914 

(RIWI Act) 

An Act to provide for the regulation, management, use and protection of 
water resources  

The following permit and licences will be required for the installation of 
production and monitoring bores across required for the Proposal: 

• Bed and Banks permit; 
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Decision-making 
authority 

Legislation or 
Agreement regulating 
the activity 

Approval required 

• 5C Licence to Take Water; and 

• 26D Licence to Construct or Alter Well. 

Department of 
Planning, Lands 
and Heritage 
(DPLH) 

Aboriginal Heritage Act 
1972 (AH Act) 

An Act to make 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 
therewith, and for other purposes incidental thereto. 

A Section 18 approval may be required where a site of Aboriginal 
heritage may be impacted by the Proposal.  This would be required only 
once the hierarchy of risk mitigation has been fully implemented to 
avoid, minimise and manage any potential impacts. 

Attorney General’s 
Department 
(Commonwealth) 

NT Act An Act that that recognises the rights and interests of Aboriginal and 
Torres Strait Islander people in land and waters according to their 
traditional laws and customs. 
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3 Environmental Principles and Factors 

The objective of the EP Act is to protect the environment of the State through the establishment of a series of 

principles for environmental protection (refer Section 4A).   

The principles for environmental protection have been considered by HPPL with respect to the development of 

the Proposal as summarised by Table 3.1. 

Table 3.1: Principles of Environmental Protection  

Principle Consideration 

1 The Precautionary Principle 

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

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

• Careful evaluation to avoid, where 
practicable, serious or irreversible damage 
to the environment; and 

• An assessment of the risk-weighted 
consequences of various options. 

The Proposal is being developed through a detailed process of review to 
ensure  impacts to the environment are minimised (refer to Sections 1 to 
11).   

The Proponent is using existing environmental data for the region 
supplemented with site specific baseline and targeted data collected 
through the completion of the following studies: 

• Flora and vegetation; 

• Ecohydrological; 

• Terrestrial fauna including SRE’s; 

• Subterranean fauna; 

• Surface and groundwater; 

• Air quality; 

• Noise; 

• Soil; and 

• Materials characterisation. 

Consultation has been undertaken and is ongoing with key regulatory 
stakeholders to identify potential environmental impacts, appropriate 
measures to avoid and reduce impacts and management for the Proposal. 

Targeted and further studies are in progress or scheduled for completion 
as outlined in Sections 6 to 11. 

2 The Principle of Intergenerational Equity 

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

The Proposal meets the principle of intergenerational equity by ensuring 
the health of the environmental values, maintaining ecological functions 
for future generations, whilst minimising any impacts on the environment. 

The Proposal can be implemented without significant impacts on the 
health, diversity or productivity of the environment.  The area is to be 
returned to pastoral land use on completion of mining. 

3 The Principle of the Conservation of Biological 
Diversity and Ecological Integrity 

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

The conservation of biological diversity and ecological integrity is a 
fundamental consideration in the assessment of this Proposal.   

Wherever possible: 

• Non fixed Proposal elements for mine infrastructure (including WRDs, 
ROM pads, conveyors, roads, administration and maintenance 
buildings) will be located to minimise clearing and disturbance and 
maximise separation distances to sensitive receptors and known 
environmental values as identified by the baseline and targeted 
surveys; 

• Where practicable, the possibility of adopting separation distances has 
been and will be considered to minimise impacts to area of critical 
habitat and known environmental values as identified by the baseline 
and targeted surveys; and 

• Identify possible areas that may be categorised as exclusion zones to 
avoid direct impacts.  For example, sites of heritage significance and 
the Fortescue River Valley. 

4 Principles Relating to Improved Valuation, 
Pricing and Incentive Mechanisms 

Environmental constraint avoidance and management costs will be 
considered in the planning and design of the Proposal.   
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Principle Consideration 

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

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

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

The Proponent will be responsible for funding the cost of measures to 
avoid, reduce, mitigate and manage environmental impacts and where 
necessary provide offsets for residual impacts as detailed in the referral. 

5 The Principle of Waste Minimisation  

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

Waste will be minimised by adopting the hierarchy of waste controls: 
avoid, minimise, reuse, recycle and safe disposal.  
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4 Key Environmental Factors 

Environmental factors are those parts of the environment that may be impacted by an aspect of a Proposal.  

Table 4.1 summarise the EPA factors as they apply to the Proposal. 

Table 4.1: EPA Environmental Factors 

Themes Factor Objectives Consideration 

Sea Benthic Communities and 
Habitats  

To protect benthic communities and 
habitats so that biological diversity and 
ecological integrity are maintained. 

Not relevant. 
The Proposal is located over 150km from 
the coast and marine environments.  The 
sea theme factors are not relevant. 
 
Refer to Section 12 

Coastal Processes  To maintain the geophysical processes 
that shape coastal morphology so that 
the environmental values of the coast 
are protected. 

Marine Environmental 
Quality 

To maintain the quality of water, 
sediment and biota so that 
environmental values are protected. 

Marine Fauna  To protect marine fauna so that 
biological diversity and ecological 
integrity are maintained. 

Land Flora and vegetation To protect flora and vegetation so that 
biological diversity and ecological 
integrity are maintained. 

Relevant. Refer to Section 6. 
The Proposal involves clearing of native 
vegetation.  This is a key environmental 
factor. 

Landforms To maintain the variety and integrity of 
distinctive physical landforms so that 
environmental values are protected. 

Relevant, but not a key factor. Refer to 
Section 12. 
Based on the predicted effect of the 
Proposal to the recorded landform 
values, subject to the implementation of 
the identified management measures 
(above), it is considered the EPA 
objectives for the factor can be met.  

Subterranean Fauna To protect subterranean fauna so that 
biological diversity and ecological 
integrity are maintained. 

Relevant.  Refer Section 7 
The Proposal involves groundwater 
drawdown and removal of habitat that 
may support subterranean fauna.  This is 
a key environmental factor. 

Terrestrial Environmental 
Quality 

To maintain the quality of land and 
soils so that environmental values are 
protected. 

Relevant, but not a key factor. Refer to 
Section 12. 
 
There is a risk of soil contamination from 
spills during construction and operational 
activities including from WRD and TSF. 
 
However, impacts are not expected to be 
significant and can be managed under 
Part V of the EP Act and under the Mining 
Act.  Therefore, this is not considered to 
be a key environmental factor. 

Terrestrial Fauna To protect terrestrial fauna so that 
biological diversity and ecological 
integrity are maintained. 

Relevant. Refer to Section 8. 
The Proposal involves clearing fauna 
habitat.  This is a key environmental 
factor. 

Water Inland Waters To maintain the hydrological regimes 
and quality of groundwater and surface 

Relevant. Refer to Section 9. 
The Proposal involves impacts to surface 
water and groundwater regimes through 
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Themes Factor Objectives Consideration 

water so that environmental values are 
protected. 

the construction and operation of the 
Proposal (dewatering).  There is also a risk 
of contamination from WRD seepage, 
chemicals or hydrocarbons.  This is a key 
environmental factor. 

Air Air Quality To maintain air quality and minimise 
emissions so that environmental values 
are protected. 

Relevant, but not a key factor. Refer to 
Section 12. 

Greenhouse Gas Emissions To reduce net greenhouse gas 
emissions in order to minimise the risk 
of environmental harm associated with 
climate change. 

Relevant.   Refer to Section 10 
Greenhouse gas emissions will be emitted 
from vehicles during construction and 
ongoing operations and in relation to 
power generation.  This is a key 
environmental factor. 

People Social Surroundings To protect social surroundings from 
significant harm. 

Relevant.  Refer to Section 11. 
There is a potential for impacts to social 
surroundings through the clearing of 
native vegetation, ground disturbance 
and water abstraction.  In addition, there 
may be impacts to amenity  during 
construction and operations as a result of 
noise, dust and light overspill. 
This is a key environmental factor. 

Human Health To protect human health from 
significant harm. 

Not relevant for this Proposal 
There are no harmful emissions or 
discharges associated with the Proposal 
that could present a risk to human health. 

The key environmental factors associated with the Proposal are addressed in this referral supporting 

document in the following format: 

• Statement of EPA objective; 

• Discussion of relevant policy and guidance, and summary of how this guidance has been addressed; 

• Consultation (as set out for all factors in Section 5); 

• Description of the receiving environment relevant to the factor based on studies and investigations 

completed to date; 

• Identification of preliminary potential direct, indirect and cumulative impacts on the environmental 

values for the identified factor;  

• Preliminary application of the mitigation hierarchy (avoid, minimise); and 

• Assessment and significance of residual impacts; and 

• Likely outcome. 

Each key factor is addressed in Sections 6 to 11.  Other factors are addressed in Section 12 and MNES are 

considered in Section 13 
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5 Stakeholder Engagement 

5.1 Stakeholder Engagement Process 

Relevant person(s) for the purpose of identifying stakeholders that should be consulted were identified based 

on the following: 

• Government departments or agencies that administer the required approval(s) to implement the 

Proposal; 

• Land owners / managers within the Development Envelope; 

• Any person or organisation whose functions, interests or activities may be affected by the Proposal; 

and 

• Any other person or organisation with a potential interest in the Proposal. 

HPPL will continue to identify new relevant stakeholders prior to the Proposal commencing and during its 

implementation.  New stakeholders may be identified during ongoing consultation with stakeholders identified 

to date or through direct approach by persons that have become aware of the Proposal.  

If additional stakeholders are identified, they will be contacted, provided with information in relation to the 

Proposal, and invited to make comment.   

HPPL will maintain and continue to update its stakeholder consultation register. 

The key objectives of the consultation program are to: 

• Identify relevant stakeholders; 

• Initiate and maintain communication and consultation; 

• Develop tools for ongoing communication and consultation; 

• Provide for two-way communication on management/mitigation strategies to minimise impacts and 

ensure acceptability of impacts of the Proposal on the environment and potentially affected 

stakeholders; and 

• Record consultation activity, key issues and outcomes. 

Details of stakeholder consultation undertaken to date for the Proposal are described in Table 5.1. 
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5.2 Key Stakeholders 

5.2.1 Government Agencies  

Consultation has commenced and is ongoing with the following key regulatory stakeholder groups: 

• Department of Water and Environmental Regulation (DWER) (EPA Services; Part V; Water);  

• Department of Mining Industry Regulation and Safety (DMIRS) - Environment and Mining Divisions; 

• Department of Biodiversity Conservation and Attractions (DBCA); 

• Department of Planning, Lands and Heritage (DPLH); 

• Commonwealth – DAWE;  

• Department of Jobs, Tourism, Science and Innovation (DJTSI); 

• Main Roads Western Australia (MRWA); 

• Pilbara Development Commission;  

• Shire of Ashburton; and 

• Shire of East Pilbara. 

5.2.2 Aboriginal Traditional Owners 

The following key Aboriginal Traditional Owners and communities have been identified and initial consultation 

commenced (Table 5.1).  Detailed engagement plans are being prepared and agreed with these groups, to 

guide ongoing consultation. 

• Banjima Native Title Aboriginal Corporation RNTBC (BNTAC) is the native title body corporate of the 

Banjima People Native Title Determination area; 

• Youngaleena Community; 

• Wirrlimurra Community; and 

• Yindjibarndi Aboriginal Corporation RNTBC (YAC) and Yindjibarndi Ngurra Aboriginal Corporation 

RNTBC (YNAC) are the Registered Native Title Body Corporates of the Yindjibarndi People Native Title 

Determination areas. 

5.2.3 Industry  

The following industry stakeholder groups have been identified and consultation will continue as required: 

• Western Australian Chamber of Minerals and Energy;  

• Chamber of Commerce and Industry; 

• Regional Chambers of Commerce and Industry – Karratha, Port Hedland and Newman; 

• Australian Miners and Mineral Associations; 

• Association of Mining and Exploration Companies; and 

• FMG. 
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5.2.4 Community 

The following key community stakeholders  have been identified and consultation is ongoing: 

• Mulga Downs Station;  

• Mt Florance Station;  

• Hooley Station; and 

• Auski Munjina Roadhouse. 

5.3 Consultation 

Table 5.1 provides details of stakeholder consultation undertaken to date for the Proposal. 

Table 5.1: Summary of Stakeholder Consultation  

Date Department Activity Key Comments 

Regulatory Stakeholders 

30/01/2018 DMIRS Targeted Meetings / Briefings DMIRS stated questions regarding environmental 
baseline monitoring will largely be deferred 
internally to the EPA or DWER, including water 
quality, flora, fauna and air quality.  HPPL 
highlighted the concerns Roy Hill has had with 
respect to inadequate waste characterisation, 
leading to significant ‘incompetent material’ from 
a slope stability perspective. Indicated that the 
mine TSF is of particular interest to the DMIRS. 

31/01/2018 DWER (includes industry 
regulation) 

Targeted Meetings / Briefings 2013 referral decision for Murray’s Hill (provide to 
HPPL) on 13 August  project was “Not Assessed” as 
the significance of impact (on key factors including 
groundwater and subterranean fauna) was 
considered below the threshold of assessment.  
EPA and DWER suggested that unless the project 
has changed significantly, the referral decision 
would still be considered appropriate.  EPA staff 
indicated that should HPPL submit an updated 
referral, the 2013 decision would become null and 
void. The EPA urged HPPL to consider a second 
submission until they finalise their commercial 
decisions. 

16/07/2018 DMIRS Targeted Meetings / Briefings DMIRS focus is mine proposal and mine closure.  
Refer to and consult with EPA, DWER and others 
with respect to flora, fauna, water and provision of 
assistance on safety/engineering where relevant to 
EP Act Pt V licensing (e.g. TSF). 
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Date Department Activity Key Comments 

Regulatory Stakeholders 

7/09/2018 DWER (includes industry 
regulation) 

Briefing DWER was briefed by HPPL project staff on the 
proposed groundwater drilling programme and 
surface water programme. Sought clarification on 
the extent of the Fortescue Marsh. Requested 
advice on which government department is 
responsible for approving work in the wetland 
area. DWER requested HPPL apply for a 26D 
licence for completeness.  Work can start prior to 
approval on boreholes in non-confined aquifers (as 
these are exempt). 

7/11/2018 DWER (includes industry 
regulation) 

Briefing HPPL project staff provided an overview and 
update on Proposal. Requested guidance on 
content/approach for surveys in 2019  re-survey 
component, use of guidelines, key risk. DWER 
committed to arranging meeting Terrestrial 
Ecosystems Branch in December 2018 to further 
advice. 

22/11/2018 Department of Energy 
and Environment (DoEE) 
(now DAWE) 

Briefing HPPL provided a briefing on the Proposal which is 
in the early planning stage and hence Proposal 
scope is yet to be determined.  It is expected that 
the Proposal will be referred under the EPBC Act.  
HPPL may decide to treat the rail as a separate 
referral if it is likely to have a different ownership 
to the mine.  This is so each owner is only 
responsible for their own set of EPBC approval 
conditions (assuming approval is required).  DoEE 
accepted the rationale for that approach and 
noted there were a number of precedents with 
other projects where this was done for the same 
reason.  

DoEE advised key matters for concern included 
MNES, Night parrot and migratory species. 

7/03/2019 DWER (includes industry 
regulation) 

Targeted Meetings / Briefings HPPL project staff sought guidance for schedule 
Level 2 flora, vegetation and terrestrial fauna 
surveys.  Items specifically discussed summarised 
in the minutes.  

2/04/2019 DWER (includes industry 
regulation) 

Targeted Meetings / Briefings HPPL project staff briefed DWER air quality and 
noise officers on proposed baseline survey.  Sought 
guidance on and endorsement of approach in 
readiness for procurement of sampling equipment 
and mobilisation to site. 
DWER stated proposed methodology acceptable 
and provided some commentary to assist improve 
the works 

16/07/2019 DWER (includes industry 
regulation) 

Targeted Meetings / Briefings Briefing for DWER Terrestrial Ecosystems Branch 
on proposed baseline subterranean survey. 
Items as discussed summarised in minutes. 
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Date Department Activity Key Comments 

Regulatory Stakeholders 

21/10/2021 DAWE Pre-referral meeting HPPL presented information to meet the 
Departments pre-referral engagement 
requirements.  

22/10/2021 EPA  Pre-referral meeting HPPL presented information to meet the 
Departments pre-referral engagement 
requirements. 

29/10/2021 DAWE 

Office of Water Supply 
and Water Sciences 

Follow up pre-referral 
meeting 

HPPL presented information on the Proposal to 
staff from the Office of Water Supply and Science.   

01/12/2021 EPA Pre-referral meeting HPPL presented information to meet the 
Departments pre-referral engagement 
requirements. 

08/12/2021 DAWE 

 

Pre-referral meeting HPPL presented information to meet the 
Departments pre-referral engagement 
requirements. 

Date Attendees Key Comments 

Traditional Owners and Community 

2008 – current Archaeological and ethnographic heritage surveys Heritage surveys at Mulga Downs area 
commenced with Banjima in 2008 (approximately 
30+ surveys). 

1/10/2020 BNTAC Board 

Roe Legal  

BNTAC  

HPPL  

Presentation on the Mulga Downs Project 
including rail corridor and requirement for a 
mining agreement. 

13/07/2021 BNTAC Board 

HPPL 

Roe Legal 

BNTAC 

Presentation on the Mulga Downs Project 
including rail corridor and requirement for a 
mining agreement.  

2014 – current Archaeological and ethnographic heritage surveys Heritage surveys at Mulga Downs area 
commenced with Yindjibarndi in 2014 
(approximately 10+ surveys). 

24/11/2021 Yindjibarndi Aboriginal Corporation Board 

Yindjibarndi Ngurra Aboriginal Corporation Board 
Yindjibarndi Elders 

HPPL 

Roy Hill 

 

 Presentation on the Mulga Downs Project 
including supply water borefield 
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6 Key Environmental Factor - Flora and Vegetation 

6.1 EPA Objective 

The EPA’s environmental objective for the factor Flora and Vegetation is:  

“To protect flora and vegetation so that biological diversity and ecological integrity are maintained” (EPA 

2016a; EPA 2021d). 

6.2 Policy and Guidelines 

Policy and guidance relevant to this factor and have informed planning for the Proposal are listed in Table 6.1. 

Table 6.1: Terrestrial Fauna Policy and Guidance 

Author Title Year of Publication  

EPA Environmental Factor Guideline: Flora and Vegetation  2016a 

EPA Technical Guidance – Flora and Vegetation Surveys for Environmental Impact 
Assessment 

2016b 

EPA Statement of Environmental Principles, Factors, Objectives and Aims of EIA 2021a 

EPA Instructions on how to prepare Environmental Protection Act 1986 Part IV 
Environmental Management Plans  

2021e 

EPA Cumulative environmental impacts of development in the Pilbara region: 
Advice of the Environmental Protection Authority to the Minister for 
Environment under Section 16(e) of the Environmental Protection Act 1986 
(EPA 2014) 

2014 

Government of 
Western Australia 
(GoWA) 

WA Environmental Offsets Policy 2011 

GoWA WA Environmental Offsets Guidelines 2014 

The Proponent has specifically considered guidance documents in the following ways: 

• Surveys and analyses undertaken and planned to describe the receiving environment and its 

significance; 

• Identification of activities which may lead to impacts to flora and vegetation; and 

• Application of the mitigation hierarchy in elements of Proposal design. 

6.3 Surveys and Studies  

6.3.1 Baseline Environmental Studies  

The flora and vegetation surveys completed to inform the development of the Proposal and this referral have 

been conducted in accordance with the Technical Guidance – Flora and Vegetation Surveys for Environmental 

Impact Assessment (EPA 2016a) and Environmental Factor Guideline: Flora and Vegetation (EPA 2016b). 
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6.3.1.1 Desktop Assessment 

A desktop survey was completed by Maia Environmental in 2018 (Appendix 1).  The desktop study area was 

approximately 20,500 km2 centred on tenements M 47/1621 and E 47/2117.  The desktop study area extended 

approximately 80 km to the west and east and 40 km to the north and south of M 47/1621 and E 47/2117. 

6.3.1.2 Field Surveys 

The surveys listed in Table 6.2 have been undertaken between 2012 and 2021 to support the Proposal. 

Table 6.2: Flora and Vegetation Surveys 

Consultant Title Description Guidance/Methodology 

Maia Environmental 
(2012) 

Mulga Downs Project Preliminary 
Vegetation and Flora Impact 
Assessment 

Mine Area. 

June to August 2012 (Phase 1). 

NA 

AQ2 (2020) Mulga Downs Ecohydrology Study 

(Appendix 2) 

Mine Area  

May 2019 to May 2020 

Ecohydrological survey to 
characterise areas of fresh 
water claypans and define 
baseline ecohydrological 
conditions.. 

NA 

Maia Environmental 

(2021) 

Mulga East Iron Ore Project Mine 
Study Area Detailed Flora and 
vegetation Assessment 2019-2020 

(Appendix 3) (Figure 6.1) 

Mine Area  

May and August 2019; 

• September 2019; and  

• May 2020. 

The above multi-phase surveys 
resulted in: 

• 225 quadrats across the entire 
survey area; and  

• 2,361 ha of transect coverage 
across the entire survey area. 

Environmental Factor 
Guideline: Flora and 
Vegetation (EPA 2016) 

Technical Guidance – Flora 
and Vegetation Surveys for 
Environmental Impact 
Assessment (EPA 2016b) 

Maia Environmental 

(2021) 

Mulga Downs West Flora and 
Vegetation Desktop Study 

(Appendix 4) 

Mulga West Borefield 

Targeted flora surveys to 
support exploration activity: 

• 2012 to 2015: targeted flora 
surveys over an area of 538 ha; 

• 2018 to 2020: targeted flora 
surveys over an area of 
3,245 ha. 

Vegetation mapping: 2021. 

Environmental Factor 
Guideline: Flora and 
Vegetation (EPA 2016) 

Technical Guidance – Flora 
and Vegetation Surveys for 
Environmental Impact 
Assessment (EPA 2016b) 
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6.3.2 Future Studies  

The majority of the Development Envelope has been surveyed, with remaining areas limited largely to the 

Mulga West Borefield, access road and powerline corridor.  Borefield infrastructure such as pipes, roads and 

bore pads is low impact and can be located to avoid any significant species.  Additional flora and vegetation 

surveys will be undertaken over the remaining areas within the Development Envelope, in particular within the 

Mulga West Borefield, prior to bore, pipeline and road locations being finalised. 

With reference to the baseline surveys and identified knowledge gaps, targeted flora and vegetation surveys 

will be undertaken to further investigate how the Proposal will impact the environment to better understand 

and manage the risks associated with the Proposal (Table 6.3). 

Table 6.3: Proposed studies for Flora and Vegetation within the Development Envelope 

Location Proposed Survey 

Mine Area Targeted flora and vegetation study for final mine plan and layout (where required 
to support planning and development). 

Ecohydrological second season of study (dry and wet) for groundwater dependent 
vegetation to extend the area under survey (based on groundwater modelling 
results and remote sensing data): August 2021, November 2021 and May 2022.  
Study area incorporates portions of M 47/1621 and all E47/2117 and E 47/1315 
tenements.   

Mulga West Borefield Baseline primary season in 2022 six to eight weeks following the wet season in 
accordance with EPA guidance (2016b). 

Transport corridor to the Great Northern 
Highway 

Powerline corridor 

Baseline primary season in 2022 six to eight weeks following the wet season in 
accordance with EPA guidance (2016b). 

6.4 Receiving Environment 

6.4.1 Vegetation 

6.4.1.1 Pre-European vegetation 

Vegetation at a regional scale has been describe by Beard (1975).  These vegetation units (vegetation 

associations) are broad scale and are aligned with landform, soils and topography.  The Development Envelope 

comprises six of Beard’s broad structural vegetation associations (Beard 1975).   

The pre-European and current extent of the vegetation associations intersecting with the Development 

Envelope are summarised in Table 6.4 (Kendrick and McKenzie 2001, Kendrick 2011 in Maia 2018). 
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Table 6.4: Vegetation Associations within the Development Envelope  

Vegetation 
Association 

Description Current extent within 
Pilbara Bioregion (ha) 

Mapped extent 
within Development 
Envelope (ha) 

Mapped extent within 
Development Envelope 
(%) 

29 Sparse low woodland; Mulga, 
discontinuous in scattered groups 

1,131,712.01 27,649 68.01 

111  Hummock grasslands, shrub steppe; 
Eucalyptus gamophylla over hard spinifex. 

550,232.45 427 1.05 

151 Riverine sedgeland/grassland with trees 2,446.05 709 1.74 

173  Hummock grasslands, shrub steppe; kanji 
over soft spinifex & Triodia wiseana on 
basalt. 

1,752,520.89 443.38 1.09 

175  Short bunch grassland - savanna/grass 
plain (Pilbara). 

507,466.80 2,964 7.29 

562 Mosaic: Low woodland; Mulga in valleys / 
Hummock grasslands, open low tree-
steppe; 

snappy gum over Triodia wiseana 

103,606.82 8,460 20.81 

The current extent remaining in the Pilbara region of all seven vegetation associations mapped in the 

Development is greater than 99.8%, with the area protected for each vegetation association within 

conservation areas ranging from nil to approximately 16 % (Government of WA (GoWA), Maia 2018, Maia 

2021). 
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6.4.1.2 Vegetation Communities 

Within the Development Envelope, 26 vegetation communities, including one mosaic vegetation community, 

have been mapped (Table 6.5, Figure 6.3). 

Table 6.5: Vegetation Communities within the Development Envelope 

Vegetation 
Community 

Code 
Description 

AWL (1) Low Woodland / Tall Shrubland to Low Isolated Trees / Shrubs of Acacia  aneura (complex) with a mixed Low 
Sparse Shrubland mainly of Dodonaea petiolaris, Eremophila forrestii and Abutilon otocarpum and Isolated Low 
Trees of A. pruinocarpa 

AWL (2) Low Woodland / Tall Shrubland to Low Isolated Trees / Tall Shrubs of Acacia aneura (complex) A. synchronicia 
and A. tetragonophylla with a mixed Low Sparse Shrubland mainly of Solanum lasiophyllum, Abutilon 
otocarpum and Sida platycalyx and a Sparse Tussock Grassland to Isolated Tussock Grasses mainly of 
Sporobolus australasicus, Enneapogon cylindricus and Aristida contorta 

ASL (1) Tall Sparse to Open mixed Shrubland mainly of Acacia synchronicia, A. tetragonophylla, A. xiphophylla with a 
mixed Sparse Chenopod Shrubland mainly of Sclerolaena densiflora, S. cuneata and S. costata and Isolated 
mixed Tussock Grasses mainly of Sporobolus australasicus, Enneapogon polyphyllus and Dactyloctenium 
radulans 

ASL (2) Mixed Tall Acacia Shrubland mainly of Acacia tumida var. pilbarensis, A. pyrifolia and A. maitlandii with a 
Sparse Tussock Grassland of Themeda triandra and Low Isolated Trees of Corymbia hamersleyana and / or 
Eucalyptus victrix 

AxAsSL Tall Sparse Shrubland of Acacia xiphophylla and / or A. synchronicia with a mixed Sparse Chenopod Shrubland 
mainly of Sclerolaena cuneata, S. bicornis, S. cornishiana and a Sparse Tussock Grassland of Eragrostis xerophila 

AaAxSL Tall Sparse Shrubland of Acacia aneura (alliance) and A. xiphophylla with a Low Sparse Shrubland of Eremophila 
cuneifolia and a Sparse Hummock Grassland of Triodia epactia and/or T. basedowii 

MHG (1) Mixed Hummock Grassland mainly of Triodia basedowii, Triodia brizoides and T. vanleeuwenii with a Tall Sparse 
Shrubland of mixed Acacia species mainly Acacia atkinsiana, A. maitlandii, A. ancistrocarpa with Low Isolated 
Trees of Eucalyptus leucophloia subsp. leucophloia +/- Corymbia hamersleyana 

MHG (2) Mixed Hummock Grassland mainly of Triodia basedowii, T. epactia and T. pungens with a Sparse mixed 
Shrubland of Mulga species mainly Acacia aneura, A.  aptaneura and A. incurvaneura and Isolated Low Trees 
of Eucalyptus leucophloia subsp. leucophloia and/or A. pruinocarpa 

TvHG Hummock Grassland of Triodia veniciae with Isolated Shrubs of Acacia marramamba and A. atkinsiana 

MTG (1) Mixed Tussock Grassland mainly of Eragrostis xerophila, Eulalia aurea and *Cenchrus setiger with a mixed Tall 
Sparse Shrubland mainly of Acacia coriacea subsp. pendens, A. tetragonophylla and A. synchronicia with a 
Low mixed Sparse Shrubland mainly of Pluchea rubelliflora, Pterocaulon sphacelatum and Salsola australis 

MTG (2) Sparse to Open mixed Tussock Grassland mainly of Eriachne benthamii, Aristida latifolia and *Cenchrus setiger 
with a Sparse mixed Shrubland mainly of Acacia synchronicia, A. tetragonophylla, A. distans with Low 
Isolated Trees of Eucalyptus victrix 

EfEbTG Tussock Grassland of Eriachne flaccida and E. benthamii with Isolated Trees of Eucalyptus victrix 

AdEvWL Low Open Woodland to Low Woodland of Acacia distans and Eucalyptus victrix sometimes with a Tall Sparse 
Shrubland of Acacia stenophylla or A. tetragonophylla and a Shrubland to a Sparse Shrubland of Duma 
florulenta 

BpoFL Claypans mostly bare of vegetation but with scattered Bergia perennis subsp. obtusifolia and mixed tussock 
grasses mainly of Eriachne benthamii and Sporobolus australasicus 

AdEvWL / BpoFL Mosaic: AdEvWL / BpoFL 
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Vegetation 
Community 

Code 
Description 

MSL (1) Sparse to Open mixed Shrubland mainly of Melaleuca glomerata, Acacia tetragonophylla and A. synchronicia 
with a mixed Tussock grassland mainly of Eragrostis pergracilis, Eriachne benthamii and *Cenchrus setiger or 
occasionally with a Hummock Grassland of Triodia epactia and Low Isolated Trees of Eucalyptus victrix 

MSL (2) Sparse to Open mixed Tall Shrubland mainly of Acacia synchronicia, A. tetragonophylla, and Melaleuca 
glomerata over a mixed Low Shrubland mainly of Indigofera monophylla, Solanum lasiophyllum and Stemodia 
grossa and either a Sparse Tussock grassland of Eragrostis desertorum or a Hummock Grassland of Triodia 
epactia 

AaAcSL Tall Open Shrubland to Shrubland of Acacia aptaneura and / or A. citrinoviridis with a Low Open Woodland of 
Eucalyptus camaldulensis subsp. Arida, E. victrix and A. citrinoviridis and Isolated Hummock Grasses of Triodia 
epactia 

AaApSL Tall Sparse Shrubland of Acacia aptaneura +/- A. pruinocarpa with a Sparse Tussock Grassland of Enneapogon 
polyphyllus and Aristida contorta and Isolated mixed Shrubs mainly Dodonaea petiolaris, Eremophila forrestii 
subsp. forrestii and E. latrobei subsp. filiformis 

AsVfSL Open Shrubland to Isolated Shrubs of Acacia synchronicia and *Vachellia farnesiana with an Open Tussock 
Grassland of Aristida latifolia 

AxSL Tall Sparse Shrubland of Acacia xiphophylla, A. aneura and +/- A. synchronicia with a Low Sparse Chenopod 
Shrubland of Sclerolaena cuneata and a Low Sparse Tussock Grassland of *Cenchrus ciliaris 

EvAdWL Low Woodland of Eucalyptus victrix and Acacia distans over a Tussock Grassland of Chrysopogon fallax and 
Eriachne benthamii 

MgSL Tall Open Shrubland to Tall Closed Shrubland of Melaleuca glomerata with a Low Open Woodland of 
Eucalyptus victrix and Sparse Tussock Grassland of Eulalia aurea and Eragrostis pergracilis 

TeHG (1) Open Hummock Grassland of Triodia epactia and / or T. wiseana with a Sparse Shrubland of Acacia 
synchronicia and Low Isolated Trees of A. aptaneura +/- Hakea lorea subsp. lorea 

TeHG (2) Open Hummock Grassland of Triodia epactia with a Sparse Tall mixed Shrubland mainly of Acacia atkinsiana, A. 
ancistrocarpa and Senna glutinosa subsp. glutinosa with Low Isolated Trees of Eucalyptus leucophloia subsp. 
leucophloia and Acacia pruinocarpa 

TeHG (3) Closed Hummock Grassland of Triodia epactia with an Open Mallee Woodland of Eucalyptus gamophylla and a 
Tall Open Shrubland of Acacia ancistrocarpa 

Cleared / 
Degraded 

 

 

Mapping of vegetation communities (Table 6.5, Figure 6.3) across the Mulga West borefield is based on the 

results of a reconnaissance survey and targeted surveys. 
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6.4.1.3 Vegetation Condition 

Vegetation Condition as mapped across the Mine Area ranged from ‘Good’ to ‘Excellent’ (refer Table 6.6 and 

Figure 6.4).  Areas cleared for drill lines, access tracks, fence lines and existing infrastructure were mapped as 

‘Cleared /Degraded’.  Vegetation in ‘Excellent’ condition showed little to no disturbance from exploration or 

cattle grazing.  Vegetation mapped as ‘Very Good’ condition showed impacts from current and historical 

grazing pressures and exploration activities, with numerous weed populations throughout.  Vegetation 

mapped as ‘Good’ condition was confined to an area close to the homestead and cattle yards.  Large numbers 

of weeds were present with little to no understorey plants. 

Table 6.6: Vegetation Condition within the Mine Area  

Vegetation Condition Vegetation Types 

Excellent THG (1), THG (2), TvHG, AaAcSL, AxSL, TeHG (2), TeHG (3) 

Very Good AaAxSL, AdEvWL, AdEvWL / BpoFL, AWL (1), AWL (2), EfEbTG, ASL (2), MSL (2), MTG (2), AaApSL, TeHG (1) 

Good to Very Good EvAdWL, MgSL, MTG 

Good ASL (1), AxAsSL, MSL (1), MTG (1), AsVfSL 

Cleared /Degraded N/A 

Similar vegetation condition was observed across the Mulga West Borefield portion of the Development 

Envelope.  The general condition of the vegetation on the hillslopes and stony plains is rated as 

‘Excellent’.  Disturbance was mostly limited to previous exploration and station tracks.  Evidence of fire was 

noted in some areas, mainly on the low rolling hills and plains adjacent to Roebourne – Wittenoom Road.  The 

condition of the vegetation of the floodplains is mostly rated as ‘Very Good’ to ‘Good’, as large numbers of 

cattle tend to graze in these areas.  A number of weed species (*Malvastrum americanum, *Cenchrus ciliaris, 

*C. setiger and *Vachellia farnesiana) have been recorded in high numbers in vegetation types associated with 

the Fortescue River, its smaller tributaries and adjacent floodplains. 

Although most of the disturbance was from cattle, numerous exploration drill lines are also present across the 

Development Envelope.  

Mapping of vegetation condition (Table 6.6, Figure 6.4) across the Mulga West borefield is based on the results 

of a reconnaissance survey and targeted surveys. 
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6.4.1.4 Regionally Significant Vegetation 

No regionally significant vegetation is present within the Development Envelope.   

The remaining extent of the pre-European vegetation associations within the Development Envelope and 

within the Pilbara bioregion, is greater than 99%.  Based on the remaining extents, the regional significance of 

the pre-European vegetation associations present is low. 

6.4.1.5 Locally Significant Vegetation 

A number of the vegetation communities recorded across the Development Envelope may be considered 
locally significant because:   

• they are potentially locally restricted, as they cover less than 1% of the Development Envelope; 
and/or 

• they are associated with significant landforms or support conservation significant species.   

Table 6.7 details potentially locally significant vegetation communities. 
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Table 6.7: Potentially Locally Significant Vegetation Communities within the Development Envelope 

Vegetation community Description of Potential Significance 

ASL (2) 

Mapped along minor and major drainage lines. These drainage lines harvest water 
from the hill in the north and north-eastern parts of the Development Envelope 
feeding water into downslope vegetation including areas of Mulga. As vegetation 
community ASL (2) provides avenues for water that support other vegetation within 
the Development Envelope, it is considered locally significant. 

AWL (1) and AWL (2) Mulga (Section 6.4.1.6) 

TvHG 

Shale supporting Triodia veniciae. This community is also locally restricted to the 
north-eastern section of the Development Envelope area and comprises <0.1% of 
the total mapped area.  This community has a narrow distribution and is likely 
restricted to Mulga Downs and Roy Hill stations (Maia 2021). 

TvHG is restricted to patches of shale in the north-eastern section of the 
Development Envelope and comprises 0.08% of the total mapped area.  This has a 
narrow distribution and is likely restricted to Mulga Downs and Roy Hill stations 
(Maia 2021); 

AdEvWL, MSL (1) and MSL (2) 
Riparian vegetation, restricted to the Fortescue River and associated habitats and 
support species that only occur in seasonally inundated habitats (Duma florulenta, 
Cyperus difformis and Melaleuca glomerata) 

BpoFL and AdEvWL / BpoFL mosaic 

Riparian vegetation, restricted to the Fortescue River and associated habitats. BpoFL 
is restricted to the Gnalka Gnoona claypan and the AdEvWL / BpoFL mosaic is 
restricted to the Koodjeepindarranna claypan / pool area and associated flow lines. 
Both areas support local and migratory birds, and invertebrate species during times 
of inundation. These claypans are interconnected with flow from Gnalka Gnoona to 
Koodjeepindarranna, an maintaining this connection is important to retain their 
biodiversity values (Pinder et al. 2017). 

EfEbTG, MTG (1) and MTG (2) 

Riparian vegetation, restricted to the Fortescue River and associated habitats and 
occur on low-lying, seasonally inundated areas. The periodic flooding within these 
areas supports a permanent cover of tussock grasses, absent from other low lying 
areas that experience longer, more frequent periods of inundation.  
Community EfEbTGis restricted to the north-western section of the Development 
Envelope and comprises 0.3% of the total mapped area. This community is 
associated with the local area of the Fortescue River system and is unlikely to have a 
wide subregional distribution (Maia 2021). 
Communities MTG (1) and MTG (2) are restricted to drainage lines and cracking clay 
floodplains close to Mulga Downs homestead, and crabhole plains and hardpan 
stony plains close to the Fortescue River. These communities comprise 0.84% and 
0.65% respectively of the total mapped area. These communities are associated 
with the local area of the Fortescue River system and are unlikely to have a wide 
subregional distribution (Maia 2021). 

EfEbTG, AdEvWL, BpoFl, and the AdEvWL / 
BpoFL mosaic 

Riparian vegetation, restricted to the Fortescue River and associated habitats and 
intersect the buffer of ‘Freshwater claypans of the Fortescue Valley’ PEC. This is 
discussed further in Section 6.4.3. 

6.4.1.6 Sheet Flow Dependant Vegetation 

Vegetation potentially dependent on sheet flow is present within the Development Envelope.   
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Mulga is the common name for Acacia aneura but is also applied to closely related species that often co-occur 

with  Mulga (Page and Grierson, 2010).  Mulga vegetation has been shown to be highly dependent on and 

sensitive to alterations to, sheet flow (Winkworth, 1973; Tongway and Hindley, 2004; Saco et al., 2010).  For 

example, sheet flow may be altered by natural fluvial channel development and erosion processes following 

rainfall events or the construction of linear infrastructure that interrupts natural flow and discharge patterns 

upstream and within areas of sheetwash vegetation.  

Maslin and Reid (2012) recognise 12 Mulga species, eight of which were recorded in the Development 

Envelope: Acacia aneura, A. aptaneura, A. ayersiana, A. incurvaneura, A. macraneura, A. minyura, A. 

paraneura and A. pteraneura (Maia 2020). 

Across the Pilbara, sheet flow vegetation typically comprises banded Mulga and non-banded Mulga that is 

typically associated with the Jamindie land system (Figure 6.5). 

The Development Envelope comprises some gently sloping hardpan gravelly or stony plains, and groves and 

bands of Mulga occur in vegetation types AWL (1) and AWL (2).  Areas of banded and no-banded Mulga have 

been recorded within vegetation types AsVFSL, AaApSL and AaAcSL.  
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6.4.1.7 Groundwater Dependent and Potentially Groundwater Dependent Vegetation  

Riparian species in the Pilbara represent the mesic or wet- end of an ecological gradient of decreasing 

water availability.  Although vegetation higher in the ecological gradient may draw upon groundwater at 

times, riparian vegetation is considered the main groundwater-dependent vegetation of the Pilbara.  It is 

also likely to be the most sensitive and least tolerant to decreased water availability (Loomes, 2010). 

Dominant riparian Pilbara species are often widespread and common to other Pilbara systems 

(e.g. floodplains, springs, river pools) (Maia 2020). 

Groundwater Dependent Ecosystems (GDE) and the related Groundwater Dependent Vegetation (GDV) may 

be separated into the following phreatophytes (a plant with deep root systems that draws its water supply 

from near the water table) types: 

• Obligate: obtains all of its water from the water table; and  

• Facultative: is able to source water from other sources than groundwater, for example surface water 

(i.e. rainfall). 

Smith et al. (2006) defined GDEs as ecosystems that rely wholly or partially on groundwater to maintain an 

adequate level of ecosystem function and maintenance of community composition over multiple 

generations of the longest lived species within the community.  Hatton &  Evans (1998, cited in Maia 2021) 

identified four types of GDEs primarily based on geography (Dresel et al., 2010 cited in Maia 2021):  

• Terrestrial vegetation;  

• River base flow systems;  

• Aquifer and cave systems; and 

• Wetlands. 

A national GDE atlas has been created to provide a consistent, nation-wide inventory of GDEs in the form 

of a web-based GDE Atlas (BoM, 2018b in Maia 2021).  For the Development Envelope and surrounding area, 

GDE mapping is a general national assessment and not based on any specific regional study. 

For the purpose of this referral and associated studies, the following dominant Pilbara riparian tree and shrub 

species have been identified in an assessment of water level ranges of Pilbara riparian species (i.e. GDV 

species) (Loomes 2010 cited in Maia 2021):  

• Eucalyptus camaldulensis; 

• Melaleuca argentea; 

• Eucalyptus victrix; 

• Sesbania Formosa; 

• Atalaya hemiglauca; 

• Melaleuca glomerata; 

• M. bracteata; 
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• Livistona alfredii;  

• Lysiphyllum cunninghamii; 

• Ficus opposite; 

• Hakea lorea; and 

• Acacia ampliceps. 

The desktop flora and vegetation survey for the Development Envelope by Maia (2018) identified that 

Eucalyptus victrix, Melaleuca glomerata, Atalaya hemiglauca, Ficus brachypoda and Hakea lorea may have the 

potential to occur within the region and across the Development Envelope associated areas of riparian 

vegetation and known drainage lines. 

The GDE Atlas (BoM, 2018b in Maia 2021) indicates a portion of the Development Envelope located within the 

Lower Fortescue River valley and in proximity to two claypans: Gnalka Gnoona and Koodjeepondarranna, may 

be considered moderate to low potential for GDE’s to be present.  The catchment area for the claypans 

comprises an area of 1,410 km2 within the larger Goodiadarrie swamp catchment of 4,138 km2.  Surface water 

flows from the northern Chichester and southern Hamersley Ranges and large runoff events have been shown 

to inundate the claypans which can result in flows from east to west between the two claypans.  Small rainfall 

events result in local and partial filling of the claypans (AQ2 2020, AQ2 2021).  

To date, biological field surveys indicate no records of Melaleuca argentea or Eucalyptus camaldulensis (both 

obligate phreatophytes) within the Development Envelope.  The dominant eucalypt species recorded by the 

biological field surveys was Eucalyptus victrix, a facultative phreatophyte (Maia, 2019 and 2020).  

The Acacia Low Woodland or Tall Shrubland (Acacia aneura) that is characteristic of the Jamindie land system 

and occurs on the stony outwash flats north of the Fortescue River is considered to be sheet flow vegetation. 

An ecohydrological study (AQ2 2020) was completed to investigate the claypan flats and associated stands of 

mesic trees comprising Eucalyptus victrix with an midstorey and understorey of predominantly Acacia sp. and 

Muehlenbeckia florulenta. 

An ecohydrological  water balance model (EWB) was developed that predicts groundwater did not contribute 

to tree water demand at any of the measured sites, for all climate scenarios.  The model predicted 

groundwater may contribute up to 15% of the tree water demand along the northern boundary of the Gnalka 

Gnoona claypan during a prolonged dry period.   

Full details of the hydrological study can be found in Appendix 2 (AQ2 2020).  A second phase of work is 

currently in progress to investigate the presence of GDEs and associated GDV across the Development 

Envelope as a whole (Section 6.3.2). 

6.4.2 Threatened and Priority Ecological Communities 

No TECs listed under the EPBC Act or protected under the BC Act occur within the Development Envelope. 

One PEC classified by DBCA is mapped within the Development Envelope, ‘Freshwater claypans of the 

Fortescue Valley’ PEC (P1).  Dominant vegetation communities within the buffered polygon of this mapped 

occurrence are EfEbTG, AdEvWL, BpoFl, and the AdEvWL / BpoFL mosaic.  Quadrats sampled within these 
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communities show similarities with quadrats sampled in other claypan areas by Pinder et al. (2017).  Based on 

these similarities, the community ‘Freshwater claypans of the Fortescue Valley’ PEC, is considered to occur 

within the Development Envelope (Figure 6.6). 

Two vegetation communities mapped within the Development Envelope, AdEvWL and the AdEvWL / BpoFL 

mosaic appeared to have affinities with the PEC, ‘Coolibah-lignum flats: Eucalyptus victrix over lignum 

community in the Pilbara’ PEC (P1 or P3(i)).  Quadrat data from within these mapped areas was sent to DBCA 

(Species and Communities Branch) for comparison and analysis against reference quadrats from known PEC 

occurrences. Based on the analysis, the presence of two different Acacia species (Acacia distans and A. 

stenophylla) signifies different communities from the sub-types described for the PEC (pers. comm. Jill Pryde 

A/Senior Ecologist, DBCA Species and Communities Branch, November, 2012).  This PEC is therefore not 

considered to be present within the Development Envelope. 
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6.4.3 Flora 

6.4.3.1 Desktop Assessment 

The desktop study did not identify any species of Threatened flora as listed under the EBPC Act and BC Act in 

the Development Envelope (Maia 2018). 

The desktop study identified 108 Priority flora species in the search area, including 19 Priority 1, 14 Priority 2 

and 48 Priority 3 species. 

The desktop survey identified 16 species of ‘Priority’ flora (classified by DBCA) as previously recorded within 

the Development Envelope, comprising 15 species and one queried priority flora (Goodenia ?lyrata) (Maia 

2018).  

• Calotis squamigera (P1); 

• Dipteracanthus chichesterensis (P1); 

• Helichrysum oligochaetum (P1); 

• Rhodanthe ascendens (P1); 

• Euphorbia australis var. glabra (P2); 

• Teucrium pilbaranum (P2); 

• Aristida jerichoensis var. subspinulifera (P3); 

• Eragrostis crateriformis (P3); 

• Goodenia ?lyrata (P3); 

• Gymnanthera cunninghamii (P3); 

• Rhagodia sp. Hamersley (M. Trudgen 17794) (P3); 

• Rostellularia adscendens var. latifolia (P3); 

• Stylidium weeliwolli (P3); 

• Themeda sp. Hamersley Station (M.E. Trudgen 11431) (P3); 

• Bulbostylis burbidgeae (P4); and 

• Goodenia nuda (P4). 

6.4.3.2 Field Surveys 

Flora and vegetation surveys for the Development Envelope recorded f 615 taxa from 58 families and 198 

genera (Maia 2021).  The most common families recorded were Poaceae (103 taxa), Fabaceae (101 taxa), 

Malvaceae (55 taxa), Asteraceae (41 taxa), and Amaranthaceae (28 taxa).  The Development Envelope is not 

considered an area of high species richness (DBCA 2007-).  

The survey by Maia (2021) recorded 88% of the estimated flora taxa within the Proposal survey area as 

determined by species accumulation analysis.  This is greater than most other studies recorded within the local 

area (Maia 2021) and highlights the completeness of the Maia survey works. 
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6.4.3.3 Flora of Conservation Significance 

One Threatened flora species protected by the EPBC Act and the BC Act and eight ‘Priority’ flora species have 

been recorded in the Development Envelope (Figure 6.7) as follows:   

• Seringia exastia EPBC Act (CE), BC Act (CE); 

• Calotis squamigera (P1); 

• Helichrysum oligochaetum (P1); 

• Triodia veniciae (P1); 

• Teucrium pilbaranum (P2); 

• Aristida jerichoensis var. subspinulifera (P3); 

• Eragrostis crateriformis (P3); 

• Bulbostylis burbidgeae (P4); and 

• Goodenia nuda (P4). 

A recently completed taxonomic study assessed genomic and morphological characters in several Seringia taxa 

(Binks et al 2020) concluded Seringia exastia and Seringia elliptica are the same species.  The taxonomy of the 

genus has been revised to synonymise Seringia exastia and Seringia elliptica under the oldest valid name of 

Seringia exastia.  As Seringia elliptica is common and widespread throughout the Pilbara region, central WA 

and the Northern Territory and extends into South Australia, following the taxonomic revision Seringia exastia 

is now considered common and widespread. 

It should be noted the taxa retains its conservation status until the next meeting of the Threatened Species 

Scientific Committee (TSSC).  Nonetheless, impacts to this species are unlikely to be significant.  No further 

information is provided on this species. 
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6.4.3.4 Other Significant Flora 

According to EPA guidance (EPA, 2016f), flora species may be considered significant if they are considered 

possible new species, have atypical characteristics or are range extensions.   

A possible new taxon was recorded during flora and vegetation surveys completed in 2021 (Figure 6.7).  

Samples were taken and submitted to the Western Australian herbarium for identification.  Initial findings 

determined that the samples represented a potential new taxon Hibiscus sp. ?nov.  Identification work is still 

in progress. 

Eight taxa with previously known ranges greater than 100 km from their recoded location were collected 

within the Development Envelope, including: 

• Aristida anthoxanthoides; 

• Fimbristylis oxystachya; 

• Goodenia occidentalis; 

• Maireana aphylla; 

• Olearia muelleri; 

• Roepera iodocarpa; 

• Stemodia linophylla; and 

• Vittadinia sulcata. 

6.4.3.5 Introduced Flora 

Within the Development Envelope 21 introduced flora taxa (weeds) have been recorded (Maia 2021).  None of 

the introduced flora taxa are listed as Weeds of National Significance.  Ten of the introduced flora taxa are 

listed as environmental weeds (bold text).  Introduced flora taxa recorded include: 

• Aerva javanica (Kapok Bush); 

• Bidens bipinnata (Bipinnate Begger’s Tick); 

• Cenchrus ciliaris (Buffel Grass);  

• Cenchrus setiger (Birdwood Grass);  

• Chloris virgata (Feathertop Rhodes Grass);  

• Citrullus amarus (Pie Melon); 

• Citrullus colocynthis (Colocynth);  

• Cynodon dactylon (Couch);  

• Echinochloa colona (Awnless Barnyard Grass); 

• Echinochloa microstachya (Prickly Barnyard Grass);  

• Flaveria trinervia (Speedy Weed); 

• Malvastrum americanum (Spiked Malvastrum);  
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• Medicago polymorpha (Burr Medic);  

• Panicum miliaceum (Millet Panic); 

• Portulaca pilosa (Dianggara);  

• Rumex vesicarius (Ruby Dock);  

• Setaria verticillata (Whorled Pigeon Grass);  

• Solanum nigrum (Black Berry Nightshade);  

• Sonchus oleraceus (Common Sowthistle);  

• Tribulus terrestris (Caltrop); and  

• Vachellia farnesiana (Mimosa Bush). 
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6.5 Potential Impacts 

A preliminary assessment of the potential direct, indirect and cumulative impacts of the Proposal to flora and 

vegetation values in consideration of the EPA objectives is provided below. 

6.5.1 Direct Impacts  

Potential direct impacts as a result of the Proposal include: 

• Clearing of native vegetation resulting in: 

o Direct loss of vegetation at local and regional level; 

o Direct loss of conservation significant vegetation communities;  

o Direct loss of conservation significant flora; and 

o Fragmentation of vegetation and habitats with associated edge effects. 

6.5.2 Indirect Impacts 

Potential indirect impacts as a result of the Proposal include: 

• Formation of altered fire regimes and increase of risk of fires; and 

• Decline in the health of vegetation as a result of: 

o Saline water for dust suppression; 

o Excess water discharge to creeklines; 

o Deposition of dust created during clearing activities, mine operation and other works; 

o Introduction of weed species and disease; 

o Lowering of groundwater table due to dewatering; 

o Raising of water table through MAR; 

o Direct discharge of excess water to the environment; and 

o Diversion of surface water drainage channels to allow for mining. 

6.5.3 Cumulative Impacts  

The Proposal and other projects in the region including the Rail and Hub and Murray’s Hill, will have a 

cumulative impact on flora and vegetation present within the Chichester and Fortescue biogeographical 

regions (Section 15).   

The potential environmental effects of the Proposal, including cumulative effects, will be considered and 

presented in an Environmental Review Document (ERD) as part of the environmental assessment of the 

Proposal. 
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6.6 Mitigation 

The hierarchy of impact management has been adopted and implemented for the Proposal by HPPL in relation 

to this environmental factor as outlined Table 6.8.  
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Table 6.8: Mitigation Measures for Flora and Vegetation 

Potential Impact Avoid  Minimise  Rehabilitate / Monitor 

• Clearing of native vegetation 
resulting in: 
o Direct loss of vegetation at 

local and regional level; 
o Direct loss of conservation 

significant vegetation 
communities;  

o Direct loss of Conservation 
Significant Flora; and  

o Fragmentation of vegetation 
and habitats with associated 
edge effects. 

 
Cumulative impacts will occur on flora 
and vegetation present within the 
Chichester and Fortescue 
biogeographical regions. 

• Complete baseline and targeted 
surveys; 

• Based on the results of the above 
surveys, completion of an iterative 
constraints mapping and risk 
identification exercise to inform 
the engineering design and 
subsequent construction phases for 
the Proposal; 

• Where possible Proposal elements 
have been located to avoid impacts 
on environmental factors; 
o Avoid unnecessary clearing and 

ground disturbance: 
o Utilise areas of existing 

disturbance before clearing of 
new ground where possible; 
and 

o Avoid conservation significant 
flora, where possible.  

• Minimise clearing areas as far as 
practicable; 

• Where possible Proposal elements have 
been located to minimise impacts on 
environmental factors; 
o restricted vegetation communities;  
o locally significant vegetation 

communities; 

• Phase the works to enable progressive 
clearing and rehabilitation; 

• Manage construction and operational 
works through an Environmental 
Management System (EMS); and  

• Implement programs for induction and 
education of the workforce with respect 
to flora and vegetation protection and 
management. 

• Where possible, undertake progressive 
rehabilitation and revegetation of disturbed 
areas during the operational phase of the 
Proposal; 

• Develop and implement a Mine Closure Plan 
as approved by DMIRS (as per the 
requirements of the Mining Act and DMIRS 
Guidelines for Preparing Mine Closure Plan, 
March 2020); and   

• Spatial monitoring of native vegetation 
clearing and direct impact to conservation 
significant flora individuals.  

• Formation of altered fire regimes 
and increase of risk of fires. 

• Avoidance is not possible for this 
Proposal. 

• Ensure compliance with the Bushfire Act 
1954; and  

• Compliance with internal Hot Works 
Procedures. 

 

• Decline in the health of vegetation 
as a result of: 
o Saline water discharge to the 

environment – from pipeline 
spills, dust suppression activity, 
runoff; 

o Deposition of dust created during 
clearing activities, mine operation 
and other works; 

o Introduction of weed species and 
disease; 

o Lowering of groundwater table 
due to dewatering; 

• Avoidance is not possible for this 
Proposal. 

• Manage construction and operational 
works through an EMS; 

• Undertake weed control where 
required; and  

• Design and construct surface water 
diversion structures to maintain natural 
patterns of surface water flows 
downstream of mine pits where 
possible. 

• Monitoring with respect to surface and 
groundwater models to manage impacts on 
flora, vegetation and GDV. 
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Potential Impact Avoid  Minimise  Rehabilitate / Monitor 

o Raising of water table through 
managed aquifer reinjection; 

o Direct discharge of excess water 
to the environment; and 

o Diversion of surface water 
drainage channels to allow for 
mining – impacts to sheet flow 
dependent vegetation, water 
supply to GDE areas and claypan 
PEC. 

• Introduction or spread of weeds • Implement and comply with 
internal hygiene and weed 
management measures. 

• Undertake weed control where 
required. 

• Develop and implement a Mine Closure Plan 
as approved by DMIRS (as per the 
requirements of the Mining Act and DMIRS 
Guidelines for Preparing Mine Closure Plan, 
March 2020).   
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6.7 Assessment and Significance of Residual Impacts  

An assessment of the significance of impacts of the Proposal on flora and vegetation values will be considered 

and presented in an ERD as part of the environmental assessment.   

6.8 Likely Outcome 

Based on the studies and investigations undertaken to date, the potential direct, indirect and cumulative 

impacts of the Proposal are not expected to result in outcomes which would be inconsistent with the EPA 

objective (Section 6.1) and guidance (Section 6.2) for flora and vegetation.   

HPPL will clearly define the environmental outcomes for the Proposal in an ERD as part of the environmental 

assessment. 
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7 Key Environmental Factor – Subterranean Fauna 

7.1 EPA Objectives 

The EPA’s environmental objective for the factor Subterranean Fauna is:  

“To protect subterranean fauna so that biological diversity and ecological integrity are maintained” 

(EPA 2016c, EPA 2021a). 

7.2 Policy and Guidelines 

Policy and guidance relevant to this factor and have informed planning for the Proposal are summarised in 

Table 7.1. 

Table 7.1: Subterranean Fauna Policy and Guidance 

Author Title Year of Publication  

EPA Environmental Factor Guideline: Subterranean fauna 2016c 

EPA Technical Guidance – Sampling methods for subterranean fauna 2007 

EPA Technical Guidance – Subterranean Fauna Surveys 2013 

EPA Statement of Environmental Principles, Factors, Objectives and Aims of EIA 2021a 

EPA Instructions on how to prepare Environmental Protection Act 1986 Part IV 
Environmental Management Plans  

2021e 

EPA Cumulative environmental impacts of development in the Pilbara region: 
Advice of the Environmental Protection Authority to the Minister for 
Environment under Section 16(e) of the Environmental Protection Act 1986 
(EPA 2014) 

2014 

GoWA WA Environmental Offsets Policy 2011 

GoWA WA Environmental Offsets Guidelines 2014 

The Proponent has specifically considered guidance documents in the following ways: 

• Surveys and analyses undertaken and planned to describe the receiving environment and its 

significance; 

• Identification of activities which may lead to impacts to subterranean fauna; and 

• Application of the mitigation hierarchy in elements of Proposal design. 

7.3 Surveys and Studies 

7.3.1 Baseline Environmental Studies  

The subterranean fauna desktop and surveys were completed in accordance with Environmental Factor 

Guideline – Subterranean Fauna (EPA 2016a), Technical Guidance – Subterranean fauna survey (EPA 2016c), 

and Technical Guidance – Sampling methods for subterranean fauna (EPA 2016b).  

  



Environmental Protection Act 1986 (WA) Supporting Documentation 

Mulga Downs Iron Ore Mine 

Rev Document Number Author Position Approver Position Issue Date Page 

0 20211222-MULG-
PRA 

R. Duckworth Strategen JBS&G S. Blake Manager, Approvals 22/12/2021 
81 of 
249 

 

7.3.1.1 Desktop Assessment 

A search of three databases, EPBC Protected Matter Search Tool, DBCA’s listed species (including NatureMap) 

and the Atlas of living Australia (ALA), was undertaken within 100 km of the Development Envelope. 

7.3.1.2 Field Surveys 

Records of subterranean fauna in the Development Envelope were collated from the results of four dedicated 

subterranean fauna surveys commissioned by HPPL for the Proposal as detailed in Table 7.2 

Table 7.2: Subterranean Fauna Surveys 

Consultant Title Description Guidance/Methodology 

ecologia 2011 Murray Hill Troglofauna Survey Report detailing the results of 
the 2009 and 2010 survey. 

Technical Guidance – 
Sampling methods for 
subterranean fauna (EPA 
2007)  

Phoenix 2014 Subterranean fauna survey of the 
Mulga Downs Project  

in 2012-2013 

Report detailing the results of 
the 2012 and 2013 survey. 

Technical Guidance – 
Sampling methods for 
subterranean fauna 

(EPA 2007)  

Technical Guidance – 
Subterranean Fauna Surveys 
(EPA 2013) 

Bennelongia 2014 Mulga Downs Project Troglofauna 
Assessment - Letter 

Report detailing the results of 
the 2014 survey. 

Technical Guidance – 
Sampling methods for 
subterranean fauna 

(EPA 2007)  

Technical Guidance – 
Subterranean Fauna Surveys 
(EPA 2013) 

Bennelongia 2021 Mulga East Subterranean Fauna 
Baseline Survey 

(Appendix 6) 

Report detailing the results of 
the baseline survey completed 
in 2019 and 2020. 

Environmental Factor 
Guideline: Subterranean fauna 
(EPA 2016c) 

Technical Guidance – 
Sampling methods for 
subterranean fauna (EPA 
2007)  

Technical Guidance – 
Subterranean Fauna Surveys 
(EPA 2013) 

Sampling effort for subterranean fauna, including both stygofauna and troglofauna, within the Development 

Envelope is summarised in Table 7.3.  The overall standardised sampling effort within the Development 

Envelope to date is focused primarily on the Mine Area, exceeding general recommended guidelines (Table 

7.3).  A total of 261 units of stygofauna sampling and 434.5 units of troglofauna sampling have been 

undertaken to date within the Development Envelope and surrounds (Table 7.3).   
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Table 7.3: Sample effort for subterranean fauna within the Development Envelope and surrounds. 

Target fauna and method 2009-2010 

ecologia 

2012-2013 

Phoenix 

2014 

Bennelongia 

2019-2020 

Bennelongia 

Total 

Stygofauna      

Net - 103 37 119 259 

Karaman-Chappuis - 2 -  2 

Stygofauna sample effort - 105 37 119 261 

Troglofauna      

Scrape 68 121 119 120 428 

Single Trap - 120 77 118 315 

Double Trap 97 - 24 1 122 

Banana Trap - 4 - - 4 

Troglofauna sample effort* 82.5 122.5 110 119.5 434.5 

*  Only sampling initiated by HPPL is shown. Sampling by ecologia (2011) yielded only three species and very few animals and was 
therefore not included in the calculation of sampling effort. 

7.3.2 Future Studies 

Further targeted surveys, habitat assessments and hydrological modelling are required to address current 
knowledge gaps in relation to subterranean fauna.  Subterranean fauna studies scheduled for completion to 
support the Proposal are listed in Table 7.4.   

Preliminary results from a troglofauna habitat assessment indicate the number of potentially ‘restricted’ 

troglofauna inferred at the time of baseline surveys (18 troglofauna species) are likely to be substantially 

reduced as only a few potential species are likely to be restricted to the impact area.   

The level of risk to troglofauna species resulting from the Proposal will be identified following the completion 

of a comprehensive habitat assessment (Table 7.4).  This habitat assessment will be based on available 

geological and hydrogeological reports, drill logs, diamond drill cores, surface geology maps and available 

geological cross sections at key locations throughout the Development Envelope.  Taxa will be identified as 

‘low’, ‘medium’ or ‘high’ risk based upon the extent and likelihood of connectivity of habitat for troglofauna 

extending beyond pit boundaries outside the area of impact.  

The identification of suitable biological surrogate species may further reduce the likelihood of some 

troglofauna species being restricted to the impact area.  A biological surrogate is a species, preferably with 

similar morphological characteristics, that is likely to have similar trophic and dispersal attributes to another 

species found in low abundance (Bennelongia 2021).  If genetic analysis of a surrogate species demonstrates 

that there is genetic continuity between two areas, it may be reasonable to conclude that there is continuity of 

habitat.  Therefore, it can be argued that if a species found in low abundance in one area and not recorded in 

the other area, it is similarly not likely to be restricted in its dispersion (EPA 2016).   
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Table 7.4: Proposed studies for subterranean fauna within the Development Envelope 

Location Proposed Survey 

Mining Area • Revised habitat assessment for troglofauna based on revised pit designs; 

• Habitat assessment for stygofauna based on outcomes of revised groundwater modelling 
work (currently in progress);  

• Targeted survey for troglofauna to confirm the suitability of habitat for potentially 
restricted species outside the impact area as required; and  

• Targeted survey for stygofauna to confirm the suitability of habitat for potentially restricted 
species outside the predicted drawdown area. 

Mulga West Borefield • Habitat assessment for stygofauna; and 

• Targeted study including sampling for subterranean fauna as required. 

Development Envelope • Potential for biological surrogacy for troglofauna will be assessed following a 
comprehensive habitat assessment for troglofauna within the Development Envelope, in 
consultation with a qualified subterranean fauna consultant;   

• Potential biological surrogates for stygofauna will be reviewed once further hydrological 
investigation and water modelling (inclusive of the MAR) is undertaken; 

• A review of salinity profiles within the Development Envelope will be undertaken to further 
inform the habitat assessment and likelihood of occurrence of stygofauna species outside 
of the predicted drawdown area; 

• An assessment of cumulative impacts to subterranean fauna will be completed following 
the completion of habitat assessments; and  

• Desktop review of species occurrence with respect to salinity levels based on information 
available from other mining projects in the region (e.g. RHIO, FMG). 
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7.4 Receiving Environment 

7.4.1 Threatened and Priority Ecological Communities  

The Development Envelope does not coincide with any Western Australian listed TECs or PECs. 

A search of Western Australian listed TECs and PECs revealed the following PECs are in the general vicinity of 

the Proposal: 

• Priority 4 PEC ‘Stygofaunal community of the Western Fortescue Plains freshwater aquifer.  This PEC is 

situated approximately 160 km to the north-west of the Development Envelope; and 

• Two Priority 1 PECs, ‘Subterranean invertebrate communities of mesas in the Robe Valley Region and 

Subterranean invertebrate community of pisolitic hills in the Pilbara’ are located approximately 201 

km and 240 km to the west of the Proposal, respectively.  

None of the above PECs are considered to be threatened by the Proposal.  

7.4.2 Listed Species 

No listed species were identified within the Development Envelope or its vicinity from Government database 

searches.   

7.4.3 Field Surveys 

7.4.3.1 Troglofauna  

Troglofauna are air-breathing animals that exist exclusively below the land surface, usually at depths greater 

than 3-4 m, with a distribution that extends down to the water table.  There have not been any large-scale 

surveys for troglofauna in the Pilbara and many fauna surveys have targeted troglofauna as part of 

environmental impact assessments in areas of mining development.  Troglofauna in the Pilbara has been 

collected frequently from mineralised iron formations (Biota 2006; Bennelongia, 2008a; Bennelongia, 2008b; 

Bennelongia, 2008c; Bennelongia, 2009a; Bennelongia, 2009b).  They have also been recorded from other 

geologies such as calcrete and alluvial detrital deposits in the Pilbara (Edward and Harvey 2008).   

Sampling undertaken within the Development Envelope (primarily within M 47/1612) indicates the presence 

of a highly rich troglofauna community consisting of both widespread and potentially restricted species 

(Bennelongia 2021).   

Bennelongia Environmental Consultants (Bennelongia) completed subterranean baseline surveys for the 

Proposal (Bennelongia 2021).  The findings of the three earlier subterranean fauna surveys conducted to 

support the Proposal were also considered.  Bennelongia (2021) found a total of 70 troglofauna species within 

the Development Envelope, including spiders, palpigrads, pseudoscorpions, schizomids, isopods, diplurans, 

cockroaches, beetles, flies, true bugs, silverfish, centipedes, millipedes, pauropods and symphylans.  Based on 

the Bennelongia (2021) survey: 

• 60 of the troglofauna species were known only from the Development Envelope; and 
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• 18 of these are known only from within inferred pit outlines at the time of the Bennelongia survey 

(Figure 7.2), including 17 species recorded from a single sample and one species, Palpigradi sp. B18, 

known from two locations inside the inferred resource outline. 

A high proportion of the species collected to date have known distributions restricted to the Development 

Envelope (primarily in the Mine Area) where most work has been conducted).  Comparisons of specimens 

collected in previous surveys, as well as genetic analyses, consolidated some of the species identified by 

different consultants; however, the number of subterranean fauna species known only from the Proposal 

remains high (Bennelongia 2021).  This is potentially reflective of the high survey effort undertaken within the 

Development Envelope in comparison to sampling undertaken within the surrounding regions (Bennelongia 

2021).   
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7.4.3.2 Troglofauna Habitat 

Troglofauna occupy interstices, vugs, cavities and fissures within geologies with a rather constant climate of 

stable temperatures and relatively high humidity (Howarth 1983).  If no fissures or voids are present, 

troglofauna will not be present.  Geologies that may limit habitat connectivity, such as solid rock strata or thick 

layers of alluvium between vuggy geologies, may lead to range restriction in troglofauna species and promote 

regional endemism.  In the Pilbara, troglofauna appear to be most commonly collected high in the landscape 

where mineralised iron and hardcap occur (Bennelongia 2021).  They are less often recorded in palaeovalley 

sediments that may have reduced porosity due to the finer grain size of the sediments and/or higher levels of 

compaction.  It is still unclear whether this is because the sediments offer smaller interstitial spaces or because 

fewer holes are available for sampling in valleys (Bennelongia 2021).   

The generalised stratigraphy, based on information from AQ2 (2020), of the Hamersley Basin is shown in Table 

7.5, with notes relating to the generalised suitability for subterranean fauna.  Existing geological information 

indicates several prospective habitats for troglofauna (above water table) are likely to occur throughout the 

Development Envelope and into adjacent areas.  Based on available information, as shown in Table 7.5, these 

have been classified as: 

• Highly suitable potential habitat – Tertiary detritals e.g. unconsolidated alluvium/colluvium, calcrete, 

and channel iron deposits (CID), weathered/enriched upper iron ore members featuring hydrated hard 

cap (e.g. Mt Newman Member of Marra Mamba Iron Formation, karstic dolomite e.g. Paraburdoo or 

Bee Gorge Members of Wittenoom Formation; 

• Moderately suitable potential habitat – Deeper fractured zones within bedded iron ore formations 

(e.g. McLeod or Nammuldi Members of Marra Mamba Iron Formation and fractured zones within 

fresh dolomite (e.g. Wittenoom Formation); 

• Possible habitat (under some circumstances) – parts of West Angela Member (Wittenoom Formation) 

where sufficiently weathered or fractured; and 

• Low suitability habitat or potential barriers to habitat/ species dispersal – dolerite dykes/ sills, shale 

bands and members such as West Angela Member (Wittenoom Formation), the Jeerinah Formation 

and the Roy Hill Shale. 
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Table 7.5: Stratigraphy of the mine area and generalised suitability for subterranean fauna  

(Source: AQ2 2020). 

Group Formation Member Description Suitability for subterranean fauna habitat 

Recent Alluvium Unconsolidated silt, sand and gravel (clay 

near pans) 

Low 

Te
rt

ia
ry

 D
et

ri
ta

ls
 

(T
D

) 

 

TD3 

Red haematitic scree on valley sides. 

Increasing silt / clay content with distance 

from slopes / fans 

Increasing pisolitic content with depth 

Mod-High above water table (WT) (troglofauna), 

where sufficient vugs, cavities or void spaces occur. 

 

TD2 

Silcrete, calcrete (Oakover Formation), 

Channel Iron  Deposit (CID), mottled clay.  

High above the WT (troglofauna), where sufficient 

vugs, cavities, fractures, or void spaces occur. 

H
am

er
sl

ey
 G

ro
u

p
 

 

 

Wittenoom 

Formation 

Bee Gorge 

Member 

Graphitic shale with minor sequences of 

carbonate, chert, volcaniclastic rock and BIF.  

A thinly laminated fissile argillite also 

contains subordinate thickness of 

carbonate, chert, volcaniclastics and iron 

formation with distinct marker bed: The 

Main Tuff Interval. Member ranges in 

thickness from 100 to 227 m 

Mod above WT (troglofauna), possibility of 

weathered carbonates/ iron formations.  

Mod beneath WT (stygofauna). 

 

Paraburdoo 

Member 

Comprises a majority of dolomite with 

minor amounts of chert and argillite (clay, 

mudstone, shale), thickness between 260 

and 420 m. 

High above WT (troglofauna), where sufficient vugs, 

cavities, fractures, or void spaces in dolomite.  

High beneath WT (stygofauna). 

West Angela 

Member 

Predominantly massive to laminated 

dolomite interbedded with shaley dolomite 

with pyrite and chert, between 30 and 50 m 

thick. 

Moderate where Dolomite is sufficiently 

weathered/fractured and 

Low where shale bands are intact, tight or massive. 

 

Marra 

Mamba Iron 

Formation 

Mt Newman 

Member 

Banded iron interbedded with carbonate 

and shale, between 45 and 60 m thick 

containing eight identified shale bands 

High above WT (troglofauna), where sufficient vugs, 

cavities, fractures, or void spaces occur. Shale bands 

expected to be relatively impermeable (except where 

deeply fractured or faulted) and may act as barrier to 

dispersal.  

High beneath WT (stygofauna). 

MacLeod 

Member 

Banded iron, chert and carbonate along 

with interbedded shales, 25 to 45 m. The 

upper most beds contain the most shale 

units, closely spaced together. 

High above WT (troglofauna), where sufficient vugs, 

cavities, fractures, or void spaces occur. Shale bands 

expected to be relatively impermeable (except where 

deeply fractured or faulted) and may act as barrier to 

dispersal. 

High beneath WT (stygofauna). 

Nammuldi 

Member 

BIF, cherty banded iron formation 

imbedded with thin shales. The 

Low (potential barrier to species dispersal) assumed 

to be fresh, mainly massive and impermeable. 
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Group Formation Member Description Suitability for subterranean fauna habitat 

unmineralized Nammuldi member is 

between 75 and 100mm thick.   

Moderate suitability where fractured or faulted.   

Fo
rt
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Jeerinah 

Formation 

Roy Hill Shale 

Member 

Dark grey to black shale, commonly with 

spheroidal pyrite concretions. 

Low (potential barrier to species dispersal). 

Warrie 

Member 

Grey dolomite with inter-bedded chert 

(locally ferruginous), shale and mudstone 

Low 
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7.4.3.3 Stygofauna  

Stygofauna occupy interstices, voids and fissures in groundwater aquifers (Humphreys 1999; Humphreys 2008 

cited in Bennelongia 2021).  Aquifers in alluvium and calcrete deposits within palaeovalleys in Western 

Australia often contain rich stygal communities, consisting of earthworms (Oligochaeta), beetles (Coleoptera) 

and Crustacea (amphipods, isopods, copepods, ostracods and syncarids).  Many calcretes support communities 

of species that are mostly endemic to that individual calcrete body (Cooper et al. 2002; Guzik et al. 2008; 

Humphreys 2001; Javidkar 2014; Leijs et al. 2003; Watts and Humphreys 2006 cited in Bennelongia 2021).  The 

aquifers in less transmissive geologies, such as banded iron formations (BIF) and saprolite, rarely support rich 

stygofaunal communities, although low numbers of species may occur in these geologies (Bennelongia 2009b; 

ecologia 2009; GHD 2009 cited in Bennelongia 2021). 

The combined results of all surveys that have been undertaken collected 106 stygofauna species within the 

Development Envelope or its vicinity (Bennelongia 2021).  Groups represented included flatworms (at least 

one species), nematodes (or round worms; at least one species), rotifers (at least 3 species), earth worms 

(13 species), mites (at least three species), amphipods (11 species), isopods (three species), syncarids 

(10 species), copepods (31 species) and ostracods (30 species) (Bennelongia 2021). 

Eleven stygofauna species belong to species complexes (containing multiple species that have not been 

systematically defined) and therefore have uncertain, but potentially restricted, ranges.  Eight taxa could not 

be identified to species level and represent distinct species because there are no other records of that high 

order group (Bennelongia 2021).  

Based on the results of all surveys combined, 26 species of stygofauna have only been collected from within 

the Development Envelope (Bennelongia 2021) (Figure 7.3).   

The species of stygofauna potentially restricted/known only from within the area of groundwater drawdown 

could not be accurately determined at this stage.  Modelling of changes to groundwater levels likely to occur 

as a result of the Proposal is being undertaken to establish an abstraction/injection regime.  The occurrence of 

potentially 37 species only known from the Development Envelope suggests the Proposal may have a 

significant adverse effect on stygofauna.  However, the actual number of species known only from the area of 

groundwater drawdown for the Proposal may be substantially less or vary considerably following:  

• Further hydrological investigation including test pumping; and 

• The completion of further groundwater modelling that incorporates the effects of the proposed 

discharge of excess water through MAR.    

To date no stygofauna fauna survey has been completed for the Mulga West Borefield.  Proposed works to 
investigate potential impacts of the Mulga West Borefield  are outlined in Section 7.3.2. 
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7.4.3.4 Stygofauna Habitat 

In addition to lying in the lower Fortescue Valley, the Development Envelope also extends a short distance 

north into the Chichester Range.  The valley floor is underlain by unconsolidated recent deposits of clay, silt, 

sand and gravel.  These are underlain by Tertiary detrital deposits calcretes, colluvial (screes, sheetwash, 

slopewash), alluvial deposits (typically as alluvial fans which cover large areas of the valley floor) and CID.  

These deposits have been formed by the erosion of the adjacent Chichester and Hamersley Ranges and 

deposition of materials across the valley.  The Tertiary depositional units are underlain by the Wittenoom, 

Marra Mamba (which hosts the mineralised strata) and Jeerinah Formations.   

Calcrete deposits have high hydraulic conductivity below the watertable.  The mineralised Marra Mamba Iron 

Formation often contains abundant water and can be highly transmissive.  Some CID are also likely to be 

present in the Development Envelope, and its vicinity, with moderate to high yielding aquifers (Bennelongia 

2021).  Colluvium, alluvium, calcrete, CID and the Marra Mamba are all potentially prospective habitat for 

stygofauna, depending on situation in the profile (Halse and Pearson 2014; Humphreys 1999; 

Mokany et al. 2017).  

However, in general, areas with a deep-water table (i.e. > 30 m) are unlikely to support rich or diverse 

stygofauna communities due to limited surface inputs of nutrients and energy (Halse et al. 2014).  The water 

table in the Development Envelope is mostly 4 to 6 m below ground level but increases to approximately 30 m 

below ground level towards the north of the Development Envelope in the area of the Chichester Range where 

ground levels are elevated (Bennelongia 2021). 

7.5 Potential Impacts 

A preliminary assessment of the potential direct, indirect and cumulative impacts of the Proposal to 

subterranean fauna values in consideration of the EPA objectives is provided below. 

7.5.1 Direct Impacts 

Potential direct impacts resulting from the Proposal include: 

• Loss of troglofauna and stygofauna individuals and habitat through mining; 

• Loss of stygofauna habitat, assemblage and individuals through groundwater abstraction;  

• Loss of troglofauna habitat, assemblage and individuals due to groundwater mounding resulting from 

MAR; and 

• Loss of stygofauna through changes in water quality changes as a result of excess water discharge (via 

MAR). 

7.5.2 Indirect Impacts  

The following indirect impacts have the potential to occur to subterranean fauna as a result of the Proposal: 

• Indirect impacts due to changes in hydrology associated with the placement of infrastructure and 

landforms; and  
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• Indirect impacts to troglofauna and stygofauna due to elevated concentrations of contaminants in 

seepage and/or groundwater from chemical or hydrocarbon spills, landfills and leaching from waste 

dumps or TSFs. 

7.5.3 Cumulative Impacts 

The Development Envelope is situated in the upper section of the Lower Fortescue River Valley and is located 

between the Chichester and Hamersley ranges.  The Proposal lies approximately 10 km east of the FMG 

proposed Lower Fortescue Borefield (LFBF), which is currently the only known approved or proposed 

development nearby that may have an impact on subterranean fauna.  An assessment of the potential impacts 

resulting from FMG’s adjacent project is proposed (Table 7.4).  

Previous work conducted along the Chichester Range has demonstrated suitable habitat exists in the area for 

both troglofauna and stygofauna (Bennelongia 2009a, 2011, 2012, 2015a, 2018).  Van Vreeswyk et al. (2004) 

demonstrated the undulating foot slopes of the Chichester Range occur along the northern length of the 

Fortescue Valley for approximately 200 km and suitable habitats for subterranean fauna is therefore likely to 

occur within Development Envelope and broader vicinity.  However, there is a hydrological divide in the 

Fortescue Valley at the Goodiadarrie Hills (Aquaterra 2004), meaning that saline water from below the 

Fortescue Marsh does not extend downstream to the Development Envelope.  As a result, the species 

composition of the stygofauna community in the vicinity of the Development Envelope may be distinct from 

those east of the divide (Bennelongia 2015b). 

Based on the above the Proposal will have a cumulative impact on subterranean fauna present within the 

western portion of the Chichester and Fortescue biogeographical regions (i.e. to the west of the Goodiadarrie 

Hills) alongside the projects as listed in Section 15.   

The potential environmental effects of the Proposal, including cumulative effects, will be considered and 

presented in an ERD as part of the environmental assessment. 

7.6 Mitigation 

The hierarchy of impact management has been adopted and implemented for the Proposal by HPPL in relation 

to this environmental factor as outlined in  

Table 7.6.  
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Table 7.6 Mitigation Measures for Subterranean Fauna  

Potential Impact Avoid  Minimise  Rehabilitate / Monitor 

• Loss of troglofauna 
individuals and habitat 
through mining. 

 

• Avoidance is not possible for this 
Proposal. 
 

• Complete further studies as outlined in 
Table 7.4: 

• Based on the outcomes of the further 
studies conduct an iterative constraint and 
risk assessment to influence the 
engineering design and reduce potential 
environmental impacts across the Proposal, 
where possible; 

• Manage construction and operational 
works through an EMS 

• Develop and implement a Mine Closure Plan as 
approved by DMIRS (as per the requirements 
of the Mining Act and DMIRS Guidelines for 
Preparing Mine Closure Plan, March 2020). 

• Loss of stygofauna habitat, 
assemblage and individuals 
due to mining and 
groundwater abstraction; 

• Loss to stygofauna through 
water quality changes 
resulting from MAR; and  

• Loss of troglofauna habitat 
due to groundwater 
mounding from MAR. 

• Avoidance is not possible for this 
Proposal.  

• Limit dewatering profile to that which is 
necessary for mining; 

• Limit areas of mounding, where practicable; 

• Limit groundwater abstraction in borefields 
to that which is needed for water supply 
and  

• Prepare and implement a Water 
Management Plan. 

• Ongoing groundwater monitoring and 
modelling will be undertaken for the mine and 
borefields throughout the mine in accordance 
with the Water Management Plan. 

• Indirect impacts due to 
changes in hydrology 
associated with the 
placement of infrastructure 
and landforms; and  

• Indirect impacts to 
troglofauna and stygofauna 
due to elevated 
concentrations of 
contaminants in seepage 
and/or groundwater from 
chemical or hydrocarbon 
spills, landfills and leaching 
from waste dumps or TSFs. 

• Design of potential contaminating 
facilities (landfill, WRD, TSF) to 
prevent seepage to surface water 
and/or groundwater; and 

• Storage of contaminating materials in 
AS compliant locations with bunding, 
spill controls and leak prevention. 

• WRD to be designed in accordance with the 
Mine Closure Plan; 

• Design and construction of WRD with 
appropriate seepage and leachate control 
structures; 

• Management of chemical and 
hydrocarbons: 
o appropriate types and quantities of spill 

response equipment will be maintained; 
o Manage any spills including any 

contaminated material, in accordance 
with the internal procedures; and  

o investigate and report incidents in 
accordance with internal procedures.  

• Appropriate monitoring of groundwater and 
surface water quality for contamination in 
accordance with the Water Management Plan; 
and  

• Conduct periodic inspections of chemical and 
hydrocarbon storage areas to confirm 
compliance with Licence conditions and 
applicable Australian Standards. 
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7.7 Assessment and Significance of Residual Impacts  

An assessment of the significance of residual impacts of the Proposal on subterranean fauna values will be 

considered and presented in an ERD as part of the environmental assessment.   

7.8 Likely Outcome 

Based on the studies and investigations undertaken to date, the potential direct, indirect and cumulative 

impacts of the Proposal are not expected to result in outcomes which would be inconsistent with the EPA 

objective (Section 7.1) and guidance (Section 7.2) for subterranean fauna.   

HPPL will clearly define the environmental outcomes for the Proposal in an ERD as part of the environmental 

assessment. 
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8 Key Environmental Factor – Terrestrial Fauna  

8.1 EPA Objective  

The EPA’s environmental objective for the factor terrestrial fauna is:  

“To protect terrestrial fauna so that biological diversity and ecological integrity are maintained” (EPA 2016e). 

8.2 Policy and Guidelines  

Policy and guidance relevant to this factor and have informed planning for the Proposal are summarised in 

Table 8.1. 

Table 8.1: Terrestrial Fauna Policy and Guidance 

Author Title Year of 
Publication  

EPA  Environmental Factor Guideline – Terrestrial Fauna 2016e 

EPA Technical Guidance - Terrestrial vertebrate fauna surveys for environmental 
impact assessment  

2020 

EPA Technical guidance – sampling of short-range endemic invertebrate fauna  2009 

EPA Statement of Environmental Principles, Factors, Objectives and Aims of EIA 2021a 

EPA Instructions on how to prepare Environmental Protection Act 1986 Part IV 
Environmental Management Plans  

2021e 

EPA Cumulative environmental impacts of development in the Pilbara region 
(Advice under s16e of the EP Act) 

2014 

DBCA Guidelines for surveys to detect the presence of bilbies, and assess the 
importance of habitat in Western Australia. 

2017a 

DBCA Interim guideline for preliminary surveys of night parrot (Pezoporus 
occidentalis) in Western Australia. DBCA. 

2017b 

DBCA  Pilbara Conservation Strategy  2017c 

Commonwealth of 
Australia  

EPBC Act Referral Guideline for the Endangered Northern Quoll  2016 

Commonwealth of 
Australia 

EPBC Act Significant Impact Guideline 1.1 2013 

DSEWPaC Survey Guidelines for Australia’s Threatened Bats 2010 

DSEWPaC Survey Guidelines for Australia’s Threatened Mammals 2011a 

DSEWPaC Survey Guidelines for Australia’s Threatened Reptiles 2011b 

Department of Energy 
and Environment 
(DoEE) 

Threatened Species Scientific Committee: Conservation Advice Polytelis 
alexandrae princess parrot. Canberra: Department of the Environment and 
Energy. 

2018 

DoEE (TSSC) Threatened Species Scientific Committee: Conservation Advice Pezoporus 
occidentalis Night Parrot. Canberra: Department of the Environment. 

2016a 

DoEE (TSSC) Threatened Species Scientific Committee: Conservation Advice Macroderma 
gigas Ghost Bat. Canberra: Department of the Environment. 

2016b 

DoEE (TTSC) Threatened Species Scientific Committee: Conservation Advice Rhinonicteris 
aurantia (Pilbara form) (Pilbara Leaf-nosed Bat). Canberra: Department of the 
Environment. 

2016c 
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Author Title Year of 
Publication  

DoEE (TSSC) Threatened Species Scientific Committee: Conservation Advice Macrotis lagotis 
Greater Bilby.  Canberra: Department of the Environment. 

2016d 

DoEE (TSSC) Threatened Species Scientific Committee: Conservation Advice for Liasis 
olivaceus barroni (Olive Python- Pilbara subspecies) Canberra: Department of 
the Environment, Water, Heritage and the Arts. 

2008 

Pavey 2006 National Recovery Plan for the Greater Bilby Macrotis lagotis. Northern 
Territory Department of Natural Resources, Environment and the Arts (Pavey 
2006) 

2006 

Hill and Ward, 2010 National Recovery Plan for the Northern Quoll Dasyurus hallucatus. 
Department of Natural Resources, Environment, The Arts and Sport, Darwin  

2010 

DoEE (TSSC) Threatened Species Scientific Committee: Commonwealth Listing Advice on 
Northern Quoll (Dasyurus hallucatus). 

2005 

DoEE Wildlife Conservation Plan for Migratory Shorebirds. Canberra, ACT: 
Department of the Environment. 

2017 

DoEE Commonwealth of Australia (2008) Threat Abatement Plan for predation by the 
European red fox. Canberra, ACT: Department of the Environment, Water, 
Heritage and the Arts 

2008 

DoEE Commonwealth of Australia (2016) Threat abatement plan for competition and 
land degradation by rabbits. Canberra, ACT. 

2016 

DoEE Commonwealth of Australia (2015) Threat abatement plan for predation by 
feral cats. Canberra, ACT. 

2015 

DoEE Commonwealth of Australia (2011) Threat abatement plan for the biological 
effects, including lethal toxic ingestion, caused by cane toads: Department of 
Sustainability, Environment, Water, Population and Communities. 

2011 

GoWA WA Environmental Offsets Policy 2011 

GoWA WA Environmental Offsets Guidelines 2014 

The Proponent has specifically considered guidance documents in the following ways: 

• Surveys and analyses undertaken and planned to describe the receiving environment and its 

significance;  

• Identification of activities which may lead to impacts to terrestrial fauna; and 

• Application of the mitigation hierarchy in elements of Proposal design. 

8.3 Surveys and Studies 

8.3.1 Baseline Environmental Studies 

Regional terrestrial fauna surveys undertaken in the vicinity of the Proposal were used to provide contextual 

information and to inform the baseline desktop assessment as to the species which may have a potential to 

occur within the Development Envelope, as identified below: 

• Fauna Assessment of the Stage B Rail Corridor Re-alignment (Bamford Consulting Ecologists, 2005a); 

• Fauna survey of proposed Iron Ore Mine, Cloudbreak (Bamford Consulting Ecologists, 2005b); 
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• Fortescue Metals Group: Targeted Fauna Assessment of the Rail Duplication. 15 December 2010 

(Bamford Consulting Ecologists, 2010); 

• Fauna habitats and fauna assemblage of the proposed FMG Stage A rail corridor (Biota 2004); 

• Level 2 Terrestrial Vertebrate Fauna Assessment for the Solomon Project (Coffey Environments, 2008); 

• Fauna Risk Assessment - Solomon Rail Corridor: Stage 1. Prepared for Fortescue Metals Group (Coffey 

Environments, 2010);  

• Targeted Surveys - Northern Quolls and Pilbara Leaf-nosed Bats. Unpublished report for Fortescue 

Metals Group (Coffey Environments 2011a); 

• Targeted Surveys - Northern Quolls, Mulgara and Pilbara Olive Pythons at the Solomon Rail Project.  

Unpublished report for Fortescue Metals Group (Coffey Environments 2011b); 

• Solomon Project – Rail Camp Sites 1, 2 and 3: Fauna Assessment. September 2010 (Ecoscape 2010a); 

• Solomon Project – Rail Re-alignment: Fauna Assessment. August 2010 (Ecoscape 2010b); and  

• Vertebrate Fauna and Fauna Habitat Assessment for the Firetail Project (Ecoscape 2010c).  

More recently the following five terrestrial fauna surveys, undertaken between 2009 and 2013, coincide with 

part of the Development Envelope:  

• Level 2 Fauna survey (Terrestrial Ecosystems, 2013); 

• Level 1 Preliminary Vertebrate Fauna Investigation for Murray’s Hill Project and haul road options 

(Terrestrial Ecosystems, 2012); 

• Murray’s Hill Transport Corridor Short-range Endemic (SRE) Invertebrate Fauna Survey (Phoenix 

Environmental Sciences 2010); 

• Murray’s Hills SRE Pilot Survey (ecologia Environment 2009a); and 

• Murray’s Hill Level 1 Fauna Survey including desktop and reconnaissance survey (ecologia Environment 

2009b). 

To inform the Proposal, baseline detailed and targeted terrestrial fauna surveys were completed between 

2018 and 2020 (Figure 8.1, Figure 8.5) (Appendix 7, Appendix 8 and Appendix 9) as follows: 
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Table 8.2: Terrestrial Fauna Surveys 

Consultant Title Description Guidance/Methodology 

ecologia (2020a) Mulga East Baseline Fauna 
Assessment 

(Figure 8.1) 

(Appendix 7) 

Level 1, Level 2 terrestrial fauna 
survey and targeted 
conservation significant fauna 
surveys. 

Completed between October 
2018 and April 2020. 

Environmental Factor 
Guideline – Terrestrial Fauna 
(EPA 2016e) 

Technical Guidance - 
Terrestrial vertebrate fauna 
surveys for environmental 
impact assessment (EPA 2020) 

Technical guidance – sampling 
of short-range endemic 
invertebrate fauna (EPA 2009) 

ecologia (2020b) Mulga East Short-range Endemic 
Invertebrate Fauna Assessment 

(Figure 8.1, Figure 8.5) 

(Appendix 9) 

Baseline SRE survey completed 
in 2019. 

Targeted SRE surveys completed 
in 2019 and 2020. 

Environmental Factor 
Guideline – Terrestrial Fauna 
(EPA 2016e) 

Technical guidance – sampling 
of short-range endemic 
invertebrate fauna (EPA 2009) 

ecologia 2021 Mulga East Pilbara Leaf-nosed Bat 
Assessment 

(Figure 8.4) 

(Appendix 8) 

Targeted survey for Pilbara Leaf-
nosed Bat and Ghost Bat (2019 
to 2021) 

Environmental Factor 
Guideline – Terrestrial Fauna 
(EPA 2016e) 

Technical Guidance - 
Terrestrial vertebrate fauna 
surveys for environmental 
impact assessment (EPA 2020) 

 

For the baseline and targeted studies completed in 2019 and 2020, 18 trap sites were established in eight 

fauna habitats (pitfall, Elliot, funnel and cage traps) with a combined trapping effort of 11,812 trap nights. 

For the targeted bat survey, 107 km of unmanned aerial vehicle (UAV) flights were completed to identify 

potential caves and habitat, 82 cave habitat assessments were completed and acoustic recording units (ARUs) 

were deployed at 216 locations for 504 recording nights.  

For the SRE invertebrate fauna surveys, a two-phase detailed baseline survey was conducted in March/April 

2019, March 2020 and March 2021.  The March 2021 survey was undertaken to increase SRE survey effort 

within the Rocky Hills habitat (Appendix 9)).  A combination of dry pitfall trapping, hand foraging and leaf-litter 

collection were used to obtain specimens from target SRE invertebrate groups during the two-phase detailed 

survey (ecologia 2020a, ecologia 2020b).  A total of 10 dry pitfall sites and 12 hand foraging sites were 

surveyed during the SRE invertebrate fauna survey conducted in March 2020.  A combined total of 2,040 trap 

nights and 8,640 minutes of hand foraging were undertaken at 52 sites across the Development Envelope in 

both SRE survey phases.   

These above surveys have been conducted by appropriately qualified personnel with experience in Pilbara 

fauna surveys in accordance with the applicable field survey guidance. 
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8.3.2 Future Studies 

The majority of the Development Envelope has been surveyed, with remaining areas limited largely to the 

Mulga West Borefield, access road and powerline corridor.  Borefield infrastructure such as pipes, roads and 

bore pads is low impact and can be located to avoid any significant species.  Additional terrestrial fauna 

surveys will be undertaken over the remaining areas within the Development Envelope, in particular within the 

Mulga West Borefield, prior to bore, pipeline and road locations being finalised. 

The following additional surveys are scheduled or planned to address the known survey gaps for the proposed 

transportation corridors to the Mine Area and Mulga West Borefield: 

• Baseline for the Mulga West Borefield (in progress);  

• Baseline and targeted surveys (as required) for the transport corridor (in progress); and 

• Targeted surveys for terrestrial fauna within the Mulga West Borefield following pipeline design (if 

required).  

Surveys for SRE invertebrate fauna are not planned to be undertaken within the Mulga West Borefield due to 

the low impacts associated with the borefield (i.e. areas of disturbance will be limited to broadly spaced tracks 

and pads for the installation of groundwater wells and water pipelines across the river valley).  

8.4 Receiving Environment  

8.4.1 Desktop Assessment 

The receiving environment for the Proposal is considered to be well understood due to the multiple terrestrial 

fauna surveys which have been undertaken across the area of the Proposal and surrounds, occurring over a 

period spanning more than a decade (Section 8.3.1).   

Historic and recent fauna surveys/assessments have been undertaken at various survey levels including 

desktop, basic, detailed and targeted within the Development Envelope and surrounds.  Whilst there are some 

limitations identified for the earlier surveys, all surveys provide important context as to the potential 

terrestrial fauna taxa which may occur within the Development Envelope.  Recent survey effort demonstrates 

the findings of these terrestrial fauna surveys are relevant and representative of the Development Envelope.  

These surveys have been carried out using methods consistent with the current State and Commonwealth 

policy and guidance.  

Desktop database searches by ecologia (2020a) identified more than 300 vertebrate fauna species that have 

been previously recorded within 40 km of the Development Envelope, including 33 mammals (six introduced), 

159 birds, five amphibians, seven fish and 105 reptile species.  Birdlife Birdata search results identified 136 

species of bird previously recorded within 40 km of the Development Envelope.  These are outlined in 

Appendix 7.    

8.4.1.1 Vertebrate Fauna of Conservation Significance  

The desktop assessment, which included DBCA database searches and a review of the studies listed in Section 

8.3.1, identified 17 vertebrate fauna species of conservation significance as occurring from within a 40 km 

radius of the Development Envelope.  Four species, including the Northern Quoll (Dasyurus hallucatus), Bilby 
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(Macrotis lagotis), Glossy Ibis (Plegadis falcinellus) and Peregrine Falcon (Falco peregrinus) have previously 

been recorded within the Development Envelope (Table 8.3, Figure 8.6).  

A desktop likelihood of occurrence assessment identified two additional species with the potential to occur 

within the Development Envelope.  The Northern Short-tailed Mouse (Leggadina lakedownensis) (DBCA-P4) 

and Fork-tailed Swift (Apus pacificus) (EPBC Migratory) were deemed to have likelihood of occurrence category 

of ‘Possible’.  One species of mammal, three species of bird, two reptiles and one fish were deemed ‘Unlikely’ 

to occur within the Development Envelope due to a lack of suitable habitat or extremely old records occurring 

in the vicinity (ecologia 2020a).   

Species classed by ecologia (2021) as ‘Unlikely (with no suitable habitat present in the Development Envelope)’ 

are not discussed further in this section or the referral. 

8.4.1.2 Invertebrate Fauna 

A total of 28 insects, one crustacean, 16 molluscs and 88 arachnids were identified from Western Australian 

Museum (WAM) invertebrate database searches as having been recorded from the vicinity of the 

Development Envelope. Of these, 51 arachnids (three Araneae (mygalomorph spiders), 18 pseudoscorpions 

and 30 scorpions) and one stygobiotic crustacean (Candonocypris fitzroyi) are considered potential SRE 

invertebrate fauna.  

The Atlas of Living Australia (ALA) invertebrate database search results identified seven molluscs, 17 arachnids 

(16 Araneae and one Scorpions) and three diplopods.  None of the molluscs or diplopods are from orders 

known or likely to contain SRE invertebrate fauna taxa (EPA 2016c). 
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8.4.2 Field Surveys 

8.4.2.1 Vertebrate fauna 

A total of 201 species of terrestrial vertebrate fauna were recorded cumulatively across both Level 2 field 

survey phases including 26 mammal species (four introduced), 103 birds, 70 reptiles and two amphibians 

(ecologia 2020a).  Species recorded account for 65% of the 309 species identified during the desktop 

assessment as occurring within the vicinity of the Development Envelope (ecologia 2020a).  

The 26 mammal species recorded within the Development Envelope included 12 species of native ground 

dwelling mammals, 10 species of bat and four introduced mammals.  Ground dwelling mammal species 

recorded account for 41% of regional mammal species identified in database searches.  Bat species recorded 

account for 83% of regional bat species identified in database searches.  

The 103 avifauna species were recorded within the Development Envelope represents 54% of the regional bird 

species identified from database searches as having potential to occur. A total of 85 bird species were 

recorded during phase 1 and 79 in phase 2.  The family Meliphagidae (honeyeaters) was the most diverse 

group of avifauna with nine species followed by the Accipitridae family (raptors) which accounted for six 

species, including the wedge-tailed eagle and the Anatidae family (five species). 

The 70 species of reptile recorded within the Development Envelope represent 52% of regional reptile species 

identified from database searches as having potential to occur.  

Two amphibian species, Main's Frog (Cyclorana maini) and Desert Tree Frog (Litoria rubella) were recorded 

within the Development Envelope representing 15% of regional amphibian species identified in the database 

searches as having potential to occur. 

Three introduced mammalian predators have been recorded within the Development Envelope including the 

cat (Felis catus), wild dog/dingo (Canis lupus) and red fox (Vulpes vulpes).  Wild dogs/dingoes have been 

recorded in multiple habitat types down on the floodplain and up in the Rocky Hills.  These predator species 

occur broadly across the Pilbara region as they are not restricted to specific habitat types.    

Noting Mulga Downs is an active pastoral lease, cattle (Bos taurus) were observed regularly during the field 

surveys in the valley areas of the station.  There was little evidence of cattle in the ridges and Rocky Hills areas 

(ecologia 2020a). 

8.4.2.2 Vertebrate Fauna of Conservation Significance 

A total of eleven native fauna species of conservation significance (including five migratory species) have been 

recorded within the Development Envelope during the 2019 and 2020 field surveys.  A further three additional 

species (i.e. Bilby, Peregrine Falcon and Glossy Ibis) may occur within the Development Envelope, based on 

historical records (Table 8.3).   
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Table 8.3: Desktop Likelihood of Occurrence of Fauna Species of Conservation Significance and Field Survey  

Species 
Commo
n name 

WA 
Stat
us1 

EPBC 
Status2 

Description 

Likelihood of 
occurrence in 
Development 
Envelope 
based on the 
desktop study 

Recorded in 
Development 
Envelope 
based on field 
surveys 

MAMMALS            

Dasyurus 
hallucatus 

Northern 
Quoll 

EN EN 

Previously recorded in 
Development 
Envelope. Species 
recorded during 
surveys of the 
Development 
Envelope. 

Recorded Recorded 

Macrotis lagotis Bilby VU VU 

Historical verbal record 
from the Mulga Downs 
in 2001 within 
Development 
Envelope. No suitable 
habitat present.  

Recorded 

(Historical) 

Recorded 
(Historical) 

Macroderma 
gigas 

Ghost Bat VU VU 

Records in vicinity, 
species recorded 
during surveys of the 
Development 
Envelope. 

Possible Recorded 

Rhinonicteris 
aurantia 

Pilbara 
Leaf-
nosed Bat 

VU VU 

Records in vicinity, 
species recorded 
during surveys of the 
Development 
Envelope. 

Possible Recorded 

Dasycercus blythi 
Brush-
tailed 
Mulgara 

P4  - 
Recent records in 
vicinity 

Possible - 

Leggadina 
lakedownensis 

Northern 
Short-
tailed 
Mouse 

P4  - 
Recent records in 
vicinity, limited suitable 
habitat present. 

Likely  - 

Lagorchestes 
conspicillatus 
leichardti 

Spectacled 
hare-
wallaby 
(mainland) 

P4  - 
Records in vicinity, no 
suitable habitat 
present. 

Unlikely  - 

Pseudomys 
chapmani 

Western 
Pebble-
mound 
Mouse 

P4  - 

Active mounds 
recorded within the 
Development Envelope 
during previous 
surveys.  

Recorded Recorded 

BIRDS            

Elanus scriptus 
Letter-
winged 
Kite 

P4  - 

Records from the 
vicinity, has the 
potential to overfly all 
habitat types 
intermittently. 

Possible  - 
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Species 
Commo
n name 

WA 
Stat
us1 

EPBC 
Status2 

Description 

Likelihood of 
occurrence in 
Development 
Envelope 
based on the 
desktop study 

Recorded in 
Development 
Envelope 
based on field 
surveys 

Apus pacificus 
Fork-tailed 
Swift 

IA MI 

Records from vicinity. 
May utilise 
Development Envelope 
occasionally as an arid 
vagrant without using 
any habitat type in 
particular. 

Likely - 

Falco hypoleucos 
Grey 
Falcon 

VU  - 

Recorded in the 
Development Envelope 
during reconnaissance 

survey (ecologia 

2019). 

Recorded Recorded 

Falco peregrinus 
Peregrine 
Falcon 

OS - 

Historical records in 
the Development 
Envelope, has the 
potential to overfly all 
habitat types. Some 
potentially suitable 
nesting habitat within 
the Rocking Hills. 

Recorded 
(Historical) 

Recorded 
(Historical) 

Pandion haliaetus Osprey IA MI 

Recent records in 
vicinity may utilise 
floodplains/claypans in 
Development Envelope 
after rain. 

Possible  - 

Pezoporus 
occidentalis 

Night 
Parrot 

CR EN 

No records from 
vicinity, not recorded 
during Detailed survey. 
No long unburnt 
spinifex rings present 
near chenopod plains 
habitat (potentially 
suitable foraging 
habitat).  ARU’S set up 
in isolated sections of 
long unburnt spinifex 
within the 
Development Envelope 
(no evidence of night 
parrot recorded).  

Unlikely  - 

Plegadis falcinellus Glossy Ibis IA MI 

Historical records in 
the Development 
Envelope, may utilise 
floodplains/claypans 
after rain. 

Recorded 
(historical)  

Recorded 
(Historical)  

Tringa glareola 
Wood 
Sandpiper 

IA MI 

Recent records in 
vicinity, recorded in 
Gnalka Gnoona claypan 
habitat adjacent to the 
Development Envelope 
during detailed survey. 

Possible Recorded 
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Species 
Commo
n name 

WA 
Stat
us1 

EPBC 
Status2 

Description 

Likelihood of 
occurrence in 
Development 
Envelope 
based on the 
desktop study 

Recorded in 
Development 
Envelope 
based on field 
surveys 

Tringa nebularia 
Common 
Greensha
nk 

IA MI 

Recent records in 
vicinity, recorded in 
claypan habitat 
adjacent to the 
Development Envelope 
during detailed survey. 

Possible Recorded 

Calidris ruficollis 
Red-
necked 
Stint 

IA MI 

No previous records 
from database 
searches, recorded in 
claypan habitat 
adjacent to the 
Development Envelope 
during detailed survey. 

Unlikely Recorded 

REPTILES            

Liasis olivaceus 
barroni 

Pilbara 
Olive 
Python 

VU VU 

Recent records in 
vicinity of the 
Development 
Envelope, recorded 
during Level 2 survey. 

Recorded Recorded 

Ctenotus 
nigrilineatus 

Pin-
striped 
Finesnout 
Ctenotus 

P1  - 

Recent records in 
vicinity of the 
Development 
Envelope, some 
suitable habitat 
present, not recorded. 

Likely  - 

Ctenotus uber 
johnstonei 

Spotted 
Ctenotus 
(Northea
st) 

P2  - 

Recent records in 
vicinity of the 
Development 
Envelope, no suitable 
habitat present. 

Likely  - 

Anilios ganei 
Gane’s 
Blind 
Snake 

P1 - 

No previous records 
within vicinity of the 
Development 
Envelope, Recorded 
during Level 2 survey. 

Unlikely Recorded 

FISH           

Leiopotherapon 
aheneus 

Fortescue 
Grunter 

P4  - 

Records within the 
vicinity of the 
Development 
Envelope, no 
permanent water or 
suitable habitat found. 

Unlikely  - 

1 WA Biodiversity Conservation Act: P1: Priority One, P2: Priority Two, P3: Priority Three, P4: Priority Four, OS: Other specially 
protected species, CE = Critically Endangered, EN = Endangered, VU = Vulnerable.  

2 EPBC Act listings: EN = Endangered, VU = Vulnerable, MI = Migratory 
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8.4.2.3 Invertebrate Fauna 

During both phases of SRE invertebrate fauna surveys 496 invertebrate specimens have been collected from 

52 sites (ecologia 2020a, ecologia 2020b) comprising 152 isopods, 129 spiders, one harvestman, 75 

pseudoscorpions, 58 scorpions, 33 millipedes and 48 land snails.  

Potential SRE species were recorded in all habitat types, with the Rocky Hills habitat type (15 species) being 

the most conducive for potential short-range endemism within the Development Envelope.  Drainage Lines 

recorded 11 potential SRE species followed by Mulga Woodland (nine species), Calcrete Stony Plain (eight 

species) and Mixed Eucalypt/Mulga Floodplain comprising five potential SRE species.   

The Chenopod/Cracking Clay Floodplain and Stony Spinifex Plains and Hillslopes habitat types were found to 

be the least conducive habitat type for short-range endemism, with four potential SRE species recorded in 

each of these habitats across both phases of the fauna surveys (ecologia 2020a, ecologia 2020b). 
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8.4.3 Fauna Habitat  

8.4.3.1 Terrestrial Vertebrate Fauna Habitat 

Seven broad terrestrial fauna habitat types have been identified within the Development Envelope (Figure 8.7) 

(Table 8.4).   

The condition of fauna habitats identified within the Development Envelope ranged from ‘Good’ to ‘Excellent’ 

(Table 8.4).  Mulga Downs Station has been an operational pastoral lease for over 100 years which has resulted 

in long-term impacts such as overgrazing, trampling, and spreading weeds by cattle (Bos taurus).  This 

disturbance has resulted in the Chenopod/Cracking Clay Floodplain, Drainage Line, Mulga Woodland and 

Mixed Eucalypt/ Mulga Floodplain habitats being classified at a lower habitat condition rating of ‘Good’ within 

these areas.  The cleared exploration drill lines and disturbance associated with exploration activities within 

the Mulga Woodland also contributed to a lower habitat condition rating (ecologia 2020a).  

Fauna habitat within the Mulga West Borefield will be mapped following completion of fauna surveys.  

8.4.3.1.1 Claypans 

Two claypans, which form part of the ‘Freshwater claypans of the Fortescue Valley’ PEC (P1) are located outside 

of and adjacent to the Development Envelope.  The two claypans are Gnalka Gnoona to the east and 

Koodjeepindarranna to the west (Figure 8.8).  They are considered to provide temporary habitat for migratory 

species following rain and the ponding of surface water. 

8.4.3.1.2 Caves  

Habitat assessments were undertaken by ecologia (2020a and 2021) for caves within the Development 

Envelope, which may provide potential habitat for the Pilbara Leaf-nosed Bat (EPBC-VU, BC-VU) and the Ghost 

Bat (EPBC-VU, BC-VU).  A total of 82 caves were identified with the potential to be used as roosts for the 

Pilbara Leaf-nosed Bat.  Six caves were assessed as being potentially suitable for Ghost Bats to roost however 

no evidence of roosting was recorded, and 24 caves were identified as potential nocturnal refuges for Ghost 

Bats (ecologia 2020a). Two caves were identified as nocturnal Ghost Bat feeding caves (MEC030 and MEC001) 

based on the presence of Ghost Bat scat and feeding debris (bird feathers) within the cave (Figure 8.8). 

There is some speculation surrounding the use of one cave (MEC016) as a potential transitory roost (Priority 3) 

for the Pilbara Leaf-nosed Bat, however this can only be confirmed by using entrance sheeting which is not 

practical given the need to be undertaken on a night when a bat roosted diurnally (which was recorded on 

only one out of the 79 recording nights).  

The remaining caves identified within the Development Envelope are likely to be used as nocturnal refuges 

(Priority 4), and although not considered to be ‘critical’ habitat, these remaining caves would still be 

considered important for persistence of the Pilbara Leaf-nosed Bat in a local area (Specialized Zoological 2021). 

8.4.3.1.3 Permanent Water Sources 

No permanent water pools were recorded within the Development Envelope (ecologia 2020a). 
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Table 8.4:  Mapped Vertebrate Fauna habitat within the Development Envelope  

Land 
System  

Habitat 
Type  

Characteristics  Regional extent of 
fauna habitat 
(ecologia 2020a) 

General 
Condition 
Rating  

Potential to support conservation significant vertebrate fauna  Representative Photos  

Jamindie 

McKay 

Mulga 
Woodland 

This habitat type is comprised of an open 
woodland of Acacia aneura, A. 
xiphophylla with isolated A. pruinocarpa 
over Acacia spp., Eremophila spp., 
Dodonaea petiolaris and Hakea sp. over 
sparse soft grasses or Triodia hummock 
grasslands. Dead wood, peeling bark, 
stumps and leaf litter provide shelter for 
marsupials, monitors, geckos and skinks. 

Regionally this habitat 
type is generally well 
represented.  

Good Low: Considered generally of low value to conservation significant fauna. 

 

Ganes blind snake (Pilbara) (Anilios ganei) (Priority 1 under the BC Act) 
was recorded within this habitat in the Development Envelope. 

 

Coolibah Mixed 
Eucalypt/ 
Mulga 
Floodplain 

Associated with the Fortescue River 
floodplain, this habitat type is subject to 
inundation after major rainfall events and 
supports isolated to dense Eucalyptus 
victrix and Acacia distans over scattered 
understory over low grasses. Some open 
areas are associated with scattered tall 
trees with grasses and woody debris 
around the base and expanses of red 
sandy/clay soils in between. Woody 
debris is present, and the large mature 
trees provide large hollows for nesting 
and shelter. 

Well represented Good Low: This habitat type is of low value to species of conservation 
significance as it does not provide significant refugia to sustain any 
permanent populations.  

The Northern Quoll is known to inhabit woody areas and may 
infrequently utilise shelter in large trees and hollows as they traverse the 
landscape. 

 

 

Newman 

Boolgeeda 

McKay 

Rocky Hills Low Rocky Hills, small mesas and 
breakaways with isolated Eucalyptus 
leucophloia and/or Corymbia 
hamersleyana over sparse shrubland of 
mixed Acacia spp., Grevillea wickhamii, 
Hakea lorea and over open Triodia sp. 
hummock grassland. 

The Rocky Hills are 
common and 
widespread 
throughout the Pilbara 
bioregion. As a result, 
this habitat and other 
habitats which contain 
similar features to 
fauna, are well 
represented outside 
the Development 
Envelope and within 
the regions 
conservation estates.   

Excellent High: The Pilbara Leaf-nosed Bat and Northern Quoll were recorded 
within this habitat type within the Development Envelope. 

 

This habitat has the potential to support the following species within the 
region: 

• Pilbara Olive Python – (Vulnerable EPBC and BC Act);  

• Ghost Bat- (Vulnerable EPBC and BC Act); 

• Peregrine Falcon- (OS BC Act);  

• Ganes Blind Snake- (Priority 1 BC Act); and 

• Western Pebble-mound mouse (Priority 4 BC Act). 

 

 

Newman 

Boolgeeda 

Stony 
Spinifex 
Plains and 
Hillslopes 

This habitat type consists of isolated 
Eucalyptus leucophloia over sparse 
shrubland of mixed Acacia spp. over open 
spinifex hummock grassland.  The 
substrates and vegetation present 
support termitaria which are a known 
refuge for vertebrate fauna. 

This habitat is 
common within the 
Pilbara.  

Excellent Low: Stony Spinifex Plains and Hillslopes are considered as low value 
generally offering minimal refugia to species of conservation significance.  

 

The coarse stony red clay soils provide habitat for the western pebble-
mound mouse (Priority 4) was recorded within the Development 
Envelope. 

 

The following conservation significant species are known to forage within 
this habitat type: 

• Northern Quoll (Endangered EPBC and BC Act); 

• Pilbara Leaf-nosed Bat (Vulnerable EPBC and BC Act); and 

• Ghost Bat (Vulnerable EPBC and BC Act). 
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Source ecologia 2020a and 2021. 

 

 

Land 
System  

Habitat 
Type  

Characteristics  Regional extent of 
fauna habitat 
(ecologia 2020a) 

General 
Condition 
Rating  

Potential to support conservation significant vertebrate fauna  Representative Photos  

Calcrete 

Coolibah 

Calcrete 
Stony Plain 

This habitat type is associated with low 
calcrete rises in the low-lying floodplains 
and is associated with a mixed sparse 
shrubland of Melaleuca glomerata, 
Eremophila longifolia, Acacia spp., with 
either Triodia epactia hummock 
grasslands or tussock grasslands of annual 
Eragrostis pergracilis. Stony orange 
sandy/clay/ loam soils exhibit some 
outcropping and a moderate percentage 
of competent rock fragments through the 
surface soil profile increasing with depth 
(Mine Earth 2020). This allows shallow 
burrowing and shrubs present provide 
foraging and nesting habitat for bird 
species. 

This habitat is 
widespread in the 
Pilbara and offers 
minimal refugia for 
species of 
conservation 
significance. 

Very Good Low: This habitat is considered to have low fauna habitat value offering 
minimal refugia to species of conservation significance. 

 

 

Jamindie 

Brockman 

Hooley 

Chenopod/ 
Cracking 
Clay 
Floodplain 

Sparse chenopod shrubland of Sclerolaena 
trigona, S. bicornis, S. densiflora over low 
tussock grasses of Eragrostis xerophila on 
a substrate of cracking clays. Due to the 
presence of tussock grasses and close 
proximity to the homestead and holding 
yards, this habitat type has been subject 
to long-term heavy grazing and trampling 
from cattle. This habitat type exhibits little 
to no leaf litter and woody debris 
providing few niches for trappable fauna 
such as marsupials and reptiles. 

This habitat type is not 
considered 
widespread in the 
Pilbara. 

Good Low: Due to the condition of this habitat type within the Development 
Envelope, it is considered low value to species of conservation 
significance. 

 

McKay 

Jamindie 

Coolibah 

Drainage 
Line 

This habitat supports stony substrates 
with banks supporting scattered 
Eucalyptus victrix or Corymbia 
hamersleyana over an open shrubland of 
Acacia tumida and A. pyrifolia over 
hummock and tussock grasses.  The banks 
provide quality burrowing substrates for 
monitors while trees and shrub species 
provide habitat for birds such as 
honeyeaters and corellas. 

Drainage Lines are 
common and well 
connected throughout 
the landscape 
throughout the Pilbara 
due to the topography 
of the region, varying 
in size from minor 
drainage lines to 
rivers.  This habitat is 
also well represented 
within the regions 
conservation estates. 
This habitat is 
attributed mainly to 
the amount and 
frequency of water 
that they are exposed 
to and the habitats in 
which they intersect.  

Good 

Low to Moderate: Drainage lines are of low to moderate conservation 
value as they provide foraging and dispersal habitat for fauna.  

Conservation significant species known to utilise drainage lines include: 

• Northern Quoll (Endangered EPBC and BC Act)- dispersal for 
foraging habitat; 

• Pilbara Olive Python (Vulnerable EPBC and BC Act) -dispersal 
habitat; 

• Ganes Blind Snake Priority 1 BC Act); 

• Migratory birds- (MNES) during periods of inundation 
(migratory species are discussed in further detail in Section 8.7; 

• Ghost Bat (Vulnerable EPBC and BC Act) -foraging habitat; and  

• Pilbara Leaf-nosed Bat (Vulnerable EPBC and BC Act)- foraging 
habitat. 
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8.4.3.2 Short Range Endemic Invertebrate Fauna Habitat 

Ten potential SRE habitat types were identified within the Development Envelope during the field survey 

(Table 8.5; Figure 8.9):  

• Mixed Eucalypt/Mulga Floodplain; 

• Calcrete Stony Plain; 

• Stony Spinifex Plains and Hillslopes; 

• Rocky Hills; 

• Breakaway/ gully/ gorge;  

• Mesa top; 

• Drainage Line;  

• Shallow drainage line with tall acacia shrubland; 

• Mulga Woodland; and  

• Chenopod/Cracking Clay Floodplain. 

Aside from the Chenopod/Cracking Clay Floodplain habitat types, the remaining habitats identified are not 

restricted to the Development Envelope and are considered widespread at both local and regional scales 

(ecologia 2020b).  

Habitat preferences for target SRE groups within the Development Envelope were highly variable, with 

different invertebrate groups exhibiting habitat preferences likely to be associated with differences in 

microhabitat requirements.   

No SRE habitats identified are confined or restricted to the Development Envelope and habitats found are 

considered to be locally common (ecologia 2020b).  

Mapping of the Rocky Hills habitat (Figure 8.9, Figure 8.10) was extended outside of the Development 

Envelope using LIDAR data and aerial photography by Biologic (2021).  This extended mapping demonstrates 

connectivity between the Rocky Hills within the Development Envelope and the Rocky Hills occurring to the 

north of the Development Envelope. (Figure 8.10).   
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Table 8.5 Short Range Endemic Invertebrate Fauna habitat within the Development Envelope  

Land 
System 

Habitat* type Vegetation description SRE habitat suitability assessment 

Regional 
extent of 
habitat 
(ecologia 
2020b) 

SRE habitat 
suitability rank 

Representative photos 

McKay 
Jamindie 
Coolibah 

Drainage Line Scattered Eucalyptus victrix or 
Corymbia hamersleyana over an 
open shrubland of Acacia 
tumida and A. pyrifolia over 
hummock and tussock grasses.  

Comprised of localised drainage systems and 
thick vegetation, with dense and variable leaf 
litter, organic debris, some deep soils and 
rocky substrates are present which may 
provide localised microhabitats for SRE 
invertebrates. Isolation generally considered 
low, forming a contiguous swathe of habitat, 
however, may provide dispersal corridors for 
some SRE species. 

Widespread Moderate 

  

Newman 
Jamindie 

Shallow 
drainage line 
with tall acacia 
shrubland 

Acacia montecola or A. 
maitlandii over hummock 
grasses and tussock grasses. 

The minor drainage channels between the low 
rolling hills with scattered eucalypts over 
Acacia montecola or A. maitlandii in thin but 
dense groves.  Boulders, leaf litter and rocky 
crevices present providing microhabitats for 
SREs. Isolation generally considered low, 
forming a contiguous swathe of habitat 
connecting with minor drainage lines 
potentially providing dispersal corridors for 
some SRE species. 

Widespread Moderate 

  

Calcrete 
Coolibah 

Calcrete Stony 
Plain 

Mixed sparse shrubland of 
Melaleuca glomerata, 
Eremophila longifolia, Acacia 
spp., with either Triodia epactia 
hummock grasslands or tussock 
grasslands of annual Eragrostis 
pergracilis. 

Low calcrete platforms and shrubby hard 
spinifex grasslands contain some leaf litter 
and sandy soils which is generally considered 
as low suitability for SRE endemism. However, 
isolation between similar habitat within the 
local area is considered moderate. 

Habitat 
coincides 
with 
calcrete 
land system 
which is 
considered 
well 
represented 
in the local 
area. 

Low/Moderate 
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Land 
System 

Habitat* type Vegetation description SRE habitat suitability assessment 

Regional 
extent of 
habitat 
(ecologia 
2020b) 

SRE habitat 
suitability rank 

Representative photos 

Hooley 
Mckay 
Newman 
Boolgeeda 

Breakaway, 
gully, gorge 

Isolated Eucalyptus leucophloia 
and/or Corymbia hamersleyana 
over sparse shrubland of mixed 
Acacia spp., Grevillea 
wickhamii, Hakea lorea and 
over open Triodia sp. hummock 
grassland. 

This habitat type supports south-facing slopes, 
breakaways, caves and small gorges which are 
likely to provide isolated, sheltered 
microhabitats and refugia for potential SRE 
invertebrates.   

Widespread Moderate/ 
High 

  

Newman Mesa top Mixed Hummock Grassland 
mainly of Triodia basedowii, 
Triodia brizoides and T. 
vanleeuwenii with a Tall Sparse 
Shrubland of mixed Acacia 
species mainly Acacia 
atkinsiana, A. maitlandii, A. 
ancistrocarpa with Low Isolated 
Trees of Eucalyptus leucophloia 
subsp. leucophloia +/- Corymbia 
hamersleyana. 

Mesa top with hard spinifex grasslands with 
very little leaf litter and is generally 
considered low suitability for SREs. Isolation 
between similar habitat within the local area 
is considered moderate. 

Widespread Low/Moderate 

  

Newman 
Boolgeeda 
McKay 

Rocky Hills Isolated Eucalyptus leucophloia 
and/or Corymbia hamersleyana 
over sparse shrubland of mixed 
Acacia spp., Grevillea 
wickhamii, Hakea lorea and 
over open Triodia sp. hummock 
grassland. 

This habitat type supports south-facing slopes, 
intersected by drainage systems which are 
likely to provide isolated, sheltered 
microhabitats and refugia for potential SRE 
invertebrates.   

Widespread Moderate/High 

  

Jamindie 
McKay 

Mulga 
Woodland 

Open woodland of Acacia 
aneura, A. xiphophylla with 
isolated A. pruinocarpa over 
Acacia spp., Eremophila spp., 
Dodonaea petiolaris and Hakea 
sp. over sparse soft grasses or 
Triodia hummock grasslands. 

Jamindie land system habitat isolates, deep 
soils, and dense vegetation are present within 
this habitat type, creating potential refugia 
and microhabitats for SRE invertebrates. 
Relatively widespread and continuous habitat 
type within the Development Envelope and 
widespread in a regional context. 

Widespread Moderate 
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Land 
System 

Habitat* type Vegetation description SRE habitat suitability assessment 

Regional 
extent of 
habitat 
(ecologia 
2020b) 

SRE habitat 
suitability rank 

Representative photos 

Jamindie 
Brockman 
Hooley 

Chenopod/ 
Cracking Clay 
Floodplain 

Sparse chenopod shrubland of 
Sclerolaena trigona, S. bicornis, 
S. densiflora over low tussock 
grasses of Eragrostis xerophila 
on a substrate of cracking clays. 

Habitat type offers low levels of habitat 
complexity and protection for SRE 
invertebrate species, making these areas 
unlikely to harbour SRE's despite having a 
restricted distribution within the 
Development Envelope.  

Restricted 
distribution 

Low/Moderate 

  

Newman 
Boolgeeda 

Stony Spinifex 
Plains and 
Hillslopes 

Isolated Eucalyptus leucophloia 
over sparse shrubland of mixed 
Acacia spp. over open spinifex 
hummock grassland. The 
Triodia hummocks found are 
generally small and few isolated 
long unburnt patches are 
present.  

Occasional south-facing slopes and low levels 
of leaf litter are present within this habitat 
type, providing potential refugia and shelter 
for invertebrate SRE species. Widespread and 
continuous habitat type within the 
Development Envelope and the region. 

Widespread Low 

  

Coolibah Mixed 
Eucalypt/Mulga 
Floodplain 

Isolated to dense Eucalyptus 
victrix and Acacia distans over 
scattered understory over low 
grasses. Some open areas are 
associated with scattered tall 
trees with grasses and woody 
debris around the base. 

This habitat type is widespread and 
continuous within the Development Envelope.  
Potentially important habitat for burrowing 
SRE invertebrate species as deeper soils and 
dense leaf litter are likely to be present in 
some areas. 

Widespread Low/Moderate 

  

Source ecologia 2020b  
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8.6 Potential Impacts 

A preliminary assessment of the potential direct, indirect and cumulative impacts of the Proposal to 

terrestrial fauna values in consideration of the EPA objectives is provided below.  

8.6.1 Direct Impacts 

Potential direct impacts as a result of the Proposal include: 

• Loss of fauna individuals (mortality) through impacts resulting from ground disturbance, 

machinery, infrastructure and mining operations; and 

• Loss and fragmentation of fauna habitat resulting from clearing activities construction of linear 

infrastructure, mining infrastructure and landforms.  

8.6.2 Indirect Impacts 

Potential indirect impacts to terrestrial fauna as a result of the Proposal may include: 

• A decline or change in health/composition of fauna habitat arising from: 

o Dust deposition; 

o Excess water discharge to creeklines;  

o Saline water for dust suppression;  

o Groundwater abstraction or re-injection; 

o Alteration of surface water flows;  

o Introduction and spread of weeds; and 

o Altered fire regimes. 

• Disruption of natural foraging and breeding patterns of terrestrial fauna due to: 

o Noise, light and vibration; and 

o Increased feral animals. 

8.6.3 Cumulative Impacts 

The Proposal and other projects in the region, including the Rail and Hub and Murray’s Hill, will have a 

cumulative impact on flora and vegetation present within the Chichester and Fortescue biogeographical 

regions (Section 15).   

The potential environmental effects of the Proposal, including cumulative effects, will be considered and 

presented in an ERD as part of the environmental assessment. 

8.7 Mitigation  

The hierarchy of impact management has been adopted and implemented for the Proposal by HPPL in 

relation to this environmental factor as outlined in Table 8.6. 
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Table 8.6 Mitigation Measures for Terrestrial Fauna  

Potential Impacts Avoid  Minimise  Rehabilitate / Monitor 

• Loss of fauna individuals 
(mortality) through impacts 
resulting from ground 
disturbance, machinery, 
infrastructure and mining 
operations. 

• Loss and fragmentation of 
fauna habitat resulting from 
clearing activities 
construction of linear 
infrastructure, mining 
infrastructure and landforms.  

 
Cumulative impacts will occur on 
fauna habitat.  

• Complete baseline and targeted 
surveys. 

• Based on the results of the above 
surveys, completion of an iterative 
constraints mapping and risk 
identification exercise to inform the 
engineering design and subsequent 
construction phases for the Proposal. 

• Where possible Proposal elements 
have been located to avoid impacts on 
environmental factors by: 
o Avoiding unnecessary clearing and 

ground disturbance. 
o Utilising areas of existing 

disturbance before clearing of 
new ground where possible. 

• Limit the number of required corridors 
for infrastructure and associated 
services. 

 

• Minimise clearing areas as far as practicable. 

• Use of existing areas of disturbance as far as 
practicable. 

• Where possible Proposal elements have 
been located to minimise impacts on 
environmental factors, such as: 
o Critical habitat for MNES. 
o Pilbara Leaf-nosed Bat cave (Priority 4) 

roost habitat features. 
o Claypan habitat features. 
o Rocky Hills areas with most prospective 

SRE habitat where possible. 

• Manage construction and operational works 
through an EMS. 

• Implement induction and education 
programs for the workforce with respect to 
fauna protection and management. 

• Phase works to enable progressive clearing 
and rehabilitation. 

• Bury linear infrastructure at intervals 
(pipelines, power cables) to allow for 
movement of fauna species and habitats  

• Promote driver awareness and implement 
appropriate speed limits. Implement internal 
Fauna Management Procedure which 
incorporates the appropriate management 
measures to minimise loss or injury to fauna 
individuals from trenching for burial of 
pipework. 

• Where possible, undertake progressive 
rehabilitation and revegetation of disturbed 
areas during the operational phase of the 
Proposal; 

• Develop and implement a Mine Closure Plan as 
approved by DMIRS (as per the requirements of 
the Mining Act and DMIRS Guidelines for 
Preparing Mine Closure Plan, May 2015).   

 
Monitor 

• Spatial monitoring of native vegetation clearing.  

• Spatial monitoring of habitat (vegetation) 
clearing. 

• Record any injury or death to fauna as an 
incident. 

• Record any unintentional direct loss of 
significant fauna habitat as an incident through 
the GDP process to manage clearing. 

• Monitor surface and groundwater models to 
manage impacts on GDV. 

• A decline or change in 
health/composition of fauna 
habitat arising from: 
o Dust deposition. 

• Implement and comply with internal 
hygiene and weed management 
measures 

• Manage construction and operational works 
through an EMS 

• Complete groundwater modelling 
programme 

• Monitoring with respect to surface and 
groundwater models to manage impacts on 
flora, vegetation and GDV. 
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Potential Impacts Avoid  Minimise  Rehabilitate / Monitor 

o Saline water disposal for 
dust suppression. 

o Groundwater abstraction 
and re-injection. 

o Alteration of surface 
water flows. 

o Introduction and spread 
of weeds. 

o Altered fire regimes. 

• Maximise use of abstracted water for mine 
processes prior to discharge.  

• Ensure compliance with the Bushfire Act 
1954. 

• Compliance with internal Hot Works 
Procedures. 

• Disruption of natural foraging 
and breeding patterns of 
terrestrial fauna due to: 
o Noise, light and vibration.  
o Increased feral animals 

Avoidance is not possible for this 
Proposal  

• Use directional lighting where practicable 

• Manage construction and operational works 
through an EMS  

• Implement feral animal management  

• Record sightings of feral animals 
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8.8 Assessment and Significance of Residual Impacts  

An assessment of the significance of residual impacts of the Proposal on terrestrial fauna values will be 

considered and presented in an ERD as part of the environmental assessment.   

8.9 Likely Outcome 

Based on the studies and investigations undertaken to date, the potential direct, indirect and cumulative 

impacts of the Proposal are not expected to result in outcomes which would be inconsistent with the EPA 

objective (Section 8.1) and guidance (Section 8.2) for terrestrial fauna.   

HPPL will clearly define the environmental outcomes for the Proposal in an ERD as part of the environmental 

assessment. 
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9 Key Environmental Factor - Inland Waters 

9.1 EPA Objective 

The EPA’s environmental objective for the Inland Water factor is:  

“To maintain the hydrological regimes and quality of groundwater and surface water so that environmental 

values are protected” (EPA 2018b). 

9.2 Policy and Guidance 

Policy and guidance relevant to this factor and have informed planning for the Proposal are summarised in 

Table 9.1. 

Table 9.1: Inland Waters Policy and Guidance 

Author Title Year of Publication  

EPA Environmental Factor Guideline: Inland Waters  2018b 

EPA Statement of Environmental Principles, Factors, Objectives and Aims of EIA 2021a 

EPA Cumulative environmental impacts of development in the Pilbara region: 
Advice of the Environmental Protection Authority to the Minister for 
Environment under Section 16(e) of the Environmental Protection Act 1986 
(EPA 2014) 

2014 

The Proponent has specifically considered this guidance in the following ways: 

• A series of studies for the Murray’s Hill and Mulga Downs projects between 2008 and 2018; 

• Completion of an extended baseline study (2018 to 2021) which included: 

o Installation of a series of groundwater monitoring (51) and test pumping bores (5), as well as 

surface water monitoring (5) locations; 

o Baseline test pumping programme; and 

o Four biannual monitoring events since completion of the baseline test pumping work in 2019. 

• Preliminary phase of groundwater modelling to inform this referral and the prefeasibility study (PFS) 

works;  

• Completion of PFS test pumping programme including the installation of groundwater monitoring and 

test pumping bores (in progress at the time of writing this referral);  

• Commencement of targeted studies as part of the PFS; 

• Identification of activities which may lead to impacts to terrestrial fauna; and 

• Application of the mitigation hierarchy in elements of Proposal design. 
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9.3 Surveys and Studies 

9.3.1 Baseline Environmental Studies  

The following description of the receiving environment for the Proposal has been prepared with reference to 

the following baseline surveys and other studies (refer Table 9.2).     

Table 9.2: Completed Baseline Inland Water Surveys and Studies 

Consultant Title Description Guidance/Methodology 

MWH Hydrology Study for the Mulga 
Downs project 2008 

Short report reviewing 
groundwater levels and water 
quality/supply. 

NA 

MWH Murray’s Hill Groundwater 
Investigation – Stage 2 2009 

To expand and improve the Stage 
1 understanding of the 
hydrogeology of the Murray’s Hill 
deposit and surrounding 
environment by conducting Stage 
2 field visit including site visit, 
installation of six data loggers, 
completion of two test pumping 
exercises, EC profiling and 
sampling. 

NA 

Australian Drinking 
Water Guidelines 6, 
NHMRC 2004; Endorsed 
by NHMRC 10-11 April 
2003. 

MHW Mulga Downs Project, Murray’s Hill 
Minesite – Hydrology Assessment 
Report – November 2012 

Study undertaken to characterise 
the quantity and quality of the 
groundwater resources within the 
mining tenement. 

NA 

MWH Hydrogeological Assessment of the 
Fence line Road Borefield Area 
(Mulga East) 2012 

Study undertaken to characterise 
the quantity and quality of the 
groundwater resources within the 
mining tenement. 

NA 

MWH  Conceptual Hydrogeology of the 
Mulga East Deposit 2014 

Undertaken to develop a 
preliminary groundwater desktop 
study of the Mulga East deposit 
and compile a conceptual 
hydrogeological model of the area. 

NA 

Australian Drinking 
Water Guidelines 6, 
NHMRC 2004; Endorsed 
by NHMRC 10-11 April 
2003. 

Jurassic Groundwater Mulga Downs Project 
Hydrogeological Assessment of Rail 
Corridor 2018 

Undertake a desktop 
hydrogeological review and two-
day field trip to identify potential 
groundwater exploration drill 
targets along the proposed 
“Option K rail corridor alignment” 
for the Mulga Downs Project 

NA 

AQ2 Mulga East – Preliminary 
Conceptual Model 2018 

Stage 1 Desktop study review of all 
available data and previous work 
and develop a preliminary 
conceptual site model for the 
Development Envelope and 
current data gaps. 

Environmental Factors 
Guideline Inland Water 
(EPA 2018) 

AQ2 Mulga East – Excess Water 
Management 2018 

Water management options for 
the anticipated excess water from 
dewatering at the Mulga East 
Project 

Environmental Factors 
Guideline Inland Water 
(EPA 2018) 
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Consultant Title Description Guidance/Methodology 

AQ2 Mulga East Baseline Water Studies 
2020 (Final) 

(Appendix 10) 

Baseline groundwater and surface 
water studies 

Environmental Factors 
Guideline Inland Water 
(EPA 2018) 

AQ2 Ecohydrological baseline study 2020 
(Final) 

(Appendix 2) 

Baseline survey for GDV. Environmental Factors 
Guideline Inland Flora 
and Vegetation (EPA 
2016) 

AQ2 Mulga East preliminary groundwater 
modelling assessment 2021 

(Appendix 11) 

Groundwater modelling to assess 
the possible impacts related to 
dewatering 

Environmental Factors 
Guideline Inland Water 
(EPA 2018) 

9.3.2 Future Studies 

The following additional studies are anticipated with respect to Inland Waters: 

• Completion of a groundwater test production bore drilling and pumping programme to provide input 

to the baseline conceptual model; 

• Completion of an assessment of potential MAR locations including monitoring bore installation, test 

bore installation and test pumping; and 

• Revisions of the groundwater model to further refine groundwater inflows to the open pits (volumes, 

drawdown and salinity) and the effects of discharge measures (including and not limited to direct 

discharge and MAR). 

In relation to other factors (flora/vegetation and subterranean fauna) these studies are to include: 

• Completion of a GDE/GDV dry and wet season ecohydrological survey to complete the assessment of 

potential GDE/GDVs and the potential impacts of the Proposal to these vegetation communities; and 

• Extended sampling to understand groundwater dewatering, abstraction and MAR impacts to 

subterranean fauna (Section 7.3.2).  

9.4 Receiving Environment 

The Fortescue Valley is divided by the Goodiadarrie Hills into the eastern or Upper Fortescue River which 

comprises the Fortescue Marsh and the western or Lower Fortescue.   

To the east of the Development Envelope, the Goodiadarrie Hills form the western boundary of the Upper 

Fortescue River and the Fortescue Marsh.  The Fortescue Marsh, located approximately 150 km east of the 

Development Envelope, is considered to be geographically, hydrologically and hydrogeologically separate to 

the Lower Fortescue River and Goodiadarrie Swamp.  The Fortescue Marsh is outside the Development 

Envelope, and accordingly, further consideration of the Fortescue Marsh is not considered necessary. 

The Development Envelope is located within the Lower Fortescue River valley characterised by the 

Goodiadarrie Swamp and the adjacent Chichester Ranges.  The following sections describe key features of the 

receiving environment in relation to this factor. 
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9.4.1 Geology 

The Development Envelope is located in the northern portion of the Hamersley Basin and the Fortescue Valley 

(Figure 1.2).  The valley divides the Hamersley and Chichester Ranges and also provides a distinct habitat based 

on the alluvial deposits within the valley (Pepper et al 2013).  

A description of the geology of the local area in which the Proposal is located, based on baseline studies 

completed by AQ2 (2020) and Mine Earth (2020) for the Proposal, is provided in Table 9.3. 

Table 9.3: Regional Stratigraphic Sequence  

Group  Formation Member Lithological Description 

Recent Alluvium Unconsolidated silts, sand and gravel 
(claypans).  

Tertiary Detritals TD3 Red haematitic scree on valley sides.  
Increasing silt and clay content with 
distance from slopes and fans. 

TD2 Silcrete, calcrete (Oakover Fm), Channel 
Iron Deposit (CID), mottled clay. 

? unknown ? unknown Pinjan Chert Siliceous sediment with alternating 
laminated chert. 

Hamersley Group  Wittenoom Formation Bee Gorge Member Graphitic shale with minor sequences of 
carbonate, chert, volcaniclastic rock and 
BIF. 

Paraburdoo Member Dolomite with minor amounts of chert 
and shale. 

West Angela Member Dolomite, dolomitic/manganese rich 
shale, BIF and chert. 

Marra Mamba Iron 
Formation 

Mt Newman Member BIF with minor shale. 

MacLeod Member Shale, chert and BIF. 

Nammuldi Member BIF, chert and shale. 

Fortescue Group Jeerinah Formation Roy Hill Shale Member Dark grey to black graphitic shale with 
chert; locally pyritic. 

Warrie Member Grey dolomitic with inter-bedded chert 
(locally ferruginous), shale and 
mudstone. 

(Source AQ2 2020, Mine Earth 2020). 

In stratigraphic order, the geology of the Development Envelope may be described as follows (AQ2 2020, Mine 

Earth 2020) (Figure 9.1):  

• The Jeerinah Formation: comprises volcanic and interbedded sediments including shale, sandstone, 

and carbonaceous pelite and is exposed along the Chichester Range.  The Roy Hill Shale Member of the 

Jeerinah Formation, exposed within the Mine Area is characterised by pyritic black shale (Hancock 

Prospecting, 2015a);  

• The Marra Mamba Iron Formation (MMIF): this is the basal Formation of the Hamersley Group which 

overlies the Jeerinah Formation and is characterised by sedimentary rocks including BIF, chert and 



Environmental Protection Act 1986 (WA) Supporting Documentation 

Mulga Downs Iron Ore Mine 

Rev Document Number Author Position Approver Position Issue Date Page 

0 20211222-MULG-
PRA 

R. Duckworth Strategen JBS&G S. Blake Manager, Approvals 22/12/2021 
133 of 

249 
 

shale.  The MMIF is subdivided into three Members: Nammuldi Member, MacLeod Member and 

Mount Newman members; 

• The Wittenoom Formation: overlies the Marra Mamba Iron Formation (MMIF) (Hancock Prospecting, 

2015a) and subcrops beneath the valley floor; 

• The valley is characterised by tertiary deposits collectively known as “detritals” comprising comprise 

alluvial, colluvial, pisolitic, clay and calcrete deposits with local lateritic hardcaps of calcrete and 

silcrete.  Some of these units host secondary ‘detrital’ mineralisation at Mulga East (Hancock 

Prospecting, 2015a); and 

• Alluvial sediments occur within the Fortescue Valley to the south of the Development Envelope and 

consist of unconsolidated silt, sand and gravel of the ephemeral creeks and riverbeds and clay and silt 

of the adjacent flood plains of the Fortescue River.  Calcrete horizons generally underly the alluvial 

deposits whilst some silcrete occurs in the deeper channel of the erosion surface, towards the 

Fortescue Valley (Hancock Prospecting, 2015a). 

Both the Jeerinah Formation and MMIF outcrop on the northern side of the Fortescue Valley with the harder, 

resistant MMIF forming the upper areas and plateaus of the Chichester Range; 

The Mulga Downs mineralisation, which is the focus of the Proposal, is hosted by the lower part of the MMIF, 

with secondary mineralisation identified within the transported or detrital materials.  The MMIF outcrops as 

small rounded hills in the Mulga Downs area, with the hill slopes commonly covered with Cainozoic sediments 

such as alluvial-colluvial and detritals.    

A weathered, hydrated horizon or hard cap is recognised at M 47/1612 with elevated iron to above 50% in 

places.  Localised patches of manganiferous material on outcrops of the MMIF occur at the lower central part 

of the Mine Area.  Manganiferous material is closely associated with hard cap and detritals (Hancock 

Prospecting, 2015a). 

The surface geology (1:1,000,000) within the Development Envelope is mapped into 12 units by Stewart et al. 

(2008) and Geoscience Australia (2012): 

• Abfm – Maddina Formation - basalt, basaltic andesite, andesite, dacite, volcaniclastic rock (transport 

corridor); 

• Achm – Marra Mamba Formation – chert, mudstone (mine area); 

• Acp - Chert, some as tectonic dykes (transport corridor); 

• Agit– Tambourah Monzogranite-pegmatite, syenogranite, granodiorite, monzogranite, granite 

(transport corridor); 

• Agz – granodiorite, monzogranite, tonalite, granite, pegmatite (transport corridor); 

• Atp – greenstone, amphibolite, ultramafic schist, sediment, unknown origin (transport corridor); 

• Awfj – Jeerinah Formation – shale, sandstone, mudstone, crystalline dolostone/dolomite, chert (mine 

area and transport corridor); 

• Awft – Tumbiana Formation - tuff, limestone, crystalline dolostone/dolomite, mudstone, shale 

(transport corridor); 
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• Czims – Millstream Formation - dolostone, calcrete, silcrete, clay - unknown origin, breccia – 

sedimentary (mine area); 

• Czl – lateritic duricrust (mine area); 

• Qa – alluvial sediment (mine area and transport corridor); and, 

• Qrc – colluvial sediment (mine area and transport corridor). 

Three members of the stratigraphic sequence illustrated in Table 9.3 may be considered as potentially acid 

forming (PAF) material.  These are, in ascending order, the Jeerinah Formation, Nammuldi Member and 

MacLeod member.  This is based on an assessment of geological assay data from test work completed across 

the Development Envelope from 2010 to 2016 (HPPL 2015) which indicates these strata have total sulphur 

contents of 0.3% and above.  Such materials are a possible source of Acidic Metalliferous Drainage (AMD) if 

they are not managed correctly throughout the LOM and during closure (Mine Earth 2020).   
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Figure 9.1: Geological cross section for the Proposal  

(Source AQ2 2020) 



Environmental Protection Act 1986 (WA) Supporting Documentation 

Mulga Downs Iron Ore Mine 

Rev Document Number Author Position Approver Position Issue Date Page 

0 20211222-MULG-
PRA 

R. Duckworth Strategen JBS&G S. Blake Manager, Approvals 22/12/2021 
136 of 

249 
 

9.4.2 Surface water - Hydrology 

The hydrology of the Development Envelope and surrounding area is dominated by the Lower Fortescue River 

Valley, the PEC ‘Claypans of the Fortescue River Valley’ and other geological/depositional features of the valley 

including calcretes and alluvial fans.  The hydrology of the Lower Fortescue River valley at this location is the 

result of the: 

• Geological setting; and 

• Variability and highly local nature of rainfall over the region and Development Envelope (refer 

Section 1.4.3). 

9.4.2.1 Drainage Lines 

Discharge of surface water into the valley is from the northern Chichester Ranges and the southern Hamersley 

Ranges.   

The incised drainage lines through the Chichester Range discharge into a series of alluvial fans and across the 

sheetwash plains characterised by the Jamindie Land System.  These drainage lines spread out and become 

braided as they flow into and across the various alluvial fans and clays that exist along the valley.  The multiple 

discharge points have contributed to the complex surface water environment that exists in this section of the 

Lower Fortescue River Valley.   

The alluvial outwash fan deposits from these various drainage channels (and calcrete deposits) have 

influenced the evolution of the river valley and location of claypans.  These have interrupted, diverted and 

blocked the flow of water leading to the development of the swamp as observed today. 

Similar and more significant drainage lines exist within the Hamersley Range to the south.  The incised 

drainage lines are contained withing larger gorges such as Wittenoom Gorge and Kalamina Gorge and 

discharge into large alluvial fans spread across the southern flank of the Lower Fortescue River valley. 

The Lower Fortescue River valley in the vicinity of the Development Envelope is dominated by the 

Goodiadarrie Swamp.  This feature comprises a series of variably interconnected ephemeral swamps, claypans 

and floodplains that form a wetland mosaic over a distance of 70 km.  Collectively, the Goodiadarrie Swamp 

has a total area of approximately 4,138 km2. 

No springs are mapped within the Development Envelope. 

Numerous non-perennial water course are mapped across the Development Envelope. 

Local surface water contamination may be experienced in relation to the Wittenoom Asbestos Management 

Area (WAMA) which is located across the western extent of the Development Envelope and the presence of 

old tailings within the WAMA and around the old Mulga Downs homestead may contain asbestos fibres. 
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9.4.2.3 Claypans 

Two of the claypans located within the Goodiadarrie Swamp are located adjacent the Development Envelope.  

These claypans form part of the PEC Freshwater claypans of the Fortescue River valley (Priority 1) (DBCA 2021) 

and may be described as follows: 

• Koodjeepindarranna:  

o Catchment area of 580 km2 (390 km2 from the north, 190 km2 from the south); and 

o Annual water inflow of 3,400 ML (based on 2% and 1% average annual volumetric runoff 

coefficient from the north and south catchments respectively) (MWH 2015). 

• Gnalka Gnoona:  

o Catchment area 830 km2 (180 km2 from the north, 650 km2 from the south); and 

o Annual water inflow of 5,800 ML (based on 2% and 1% average annual volumetric runoff 

coefficient from the north and south catchments respectively) (MWH 2015). 

(Note the above catchment areas are estimated based on aerial imagery and topographic (LiDAR) data.  They 

may vary depending on the area over which rain falls in separate events). 

Surface flow into the Gnalka Gnoona claypan is likely to be dominated by runoff from the Hamersley Range to 

the south, whilst runoff into the Koodjeepindarranna claypan is likely to be dominated by flows from the 

Chichester Range to the north.  The contributing catchments are difficult to define precisely as creeks become 

braided when discharging on leaving the respective ranges.  The size of the catchment areas for the claypans is 

understood to vary in relation to the size of the rainfall event.  After larger rainfall events, it is possible that 

surface water flows may flow into the valley from east of the Goodiadarrie Hills. 

The two claypans are hydraulically linked through an overflow channel which flows from east to west during 

periods of high rainfall and inundation.  Water flows from Gnalka Gnoona claypan into Koodjeepindarranna 

claypan when water levels are above 402.75 mAHD.   

Typically, runoff from small rainfall events is retained within the Goodiadarrie Swamp.  Water loss from the 

claypans is dominated by evaporation (80%) and seepage (20%) to the local groundwater regime.  Surface 

water flow downstream only contributes to water loss from the two claypans when water levels are higher 

than the downstream barriers to flow (AQ2 2020).  Larger rainfall events result in discharge to the Lower 

Fortescue River Valley which flows in a westerly direction towards the Indian Ocean (located approximately 

500 km to the west). 

For the duration of the baseline survey (2018 to 2021), standing water was only observed in the eastern 

Gnalka Gnoona claypan following localised rains in 2019 and 2020 and cyclonic rainfall in 2021 

(Cyclone Seroga).   

The baseline study determined not all surface water is discharged into the claypans, with site surface water 

monitoring data indicating only up to 10% of the surface runoff is actually received by the claypans.  The 

remaining 90% is understood to be discharged to the wider river valley or lost through evaporation, 

evapotranspiration and infiltration to groundwater. 
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Nonetheless, inundation of the claypans occurs frequently following local and regional rainfall events.  

Frequent and small rainfall events with direct discharge or inflows are key to the maintenance of ecosystem 

function (claypans, ephemeral swamps and the floodplain) rather than the larger runoff which are typically 

associated with less frequent cyclonic events.   

Surface water is the dominant source of water to the river valley and claypans.  This is supported by the low 

salinity values recorded during the baseline survey period.  Electrical conductivity (EC) measurements indicate 

the water observed in the claypans following periods of rainfall is typically fresh (i.e. EC values of 1,000 µS/cm 

or less) and is most likely from surface water runoff.   

Ponded surface water is lost from the claypans to the groundwater through seepage (and evaporation).  

Evidence for this comes from the baseline site data, which included a 50-yr annual recurrence interval (ARI) 

approximate rainfall event, and includes (AQ2 2020): 

• Observed pond surface water depths recede at rates greater than the expected evaporation losses and 

therefore seepage is occurring; 

• Groundwater monitoring bores in proximity to the claypans show the greatest increase in 

groundwater levels in response to rainfall events and extended period of elevated groundwater levels 

coinciding with ponded surface water being contained in the claypans.  This indicates leakage from the 

claypans could be causing groundwater levels to rise in response; and 

• There is no groundwater flow into the claypans, as evidenced by water levels in adjacent monitoring 

bores which are up to 3.5 m below the lowest ground surface elevations in the claypans. 

Seepage to the groundwater, whilst responsible for the loss of a smaller volume from within the claypans, is 

also responsible for the leaching of residual salts from evaporation and associated higher saline values within 

the local groundwater and soil across the claypans and along the centre of the valley.  This seepage has given 

rise to a saline mound observed in and along the centre of the valley within the Development Envelope. 

A third claypan, the Ebathcalby claypan, is located approximately 9 km south of the eastern boundary of 

Development Envelope.  This claypan is located at an elevation of approximately five metres above the main 

valley and adjacent to the Development Envelope.  Surface water flows into this claypan are more likely to 

come from the south and to the east of the Development Envelope.   

9.4.3 Hydrogeology 

The baseline studies determined the hydrogeology across the Development Envelope and surrounding area is 

dominated by four units within the stratigraphic sequence (Figure 9.3 and Figure 9.4) which are: 

• Tertiary and Quaternary cover; 

• Dolomite of the Wittenoom Formation;  

• Altered Marra Mamba Formation (including the West Angela member); and 

• Fresh Jeerinah and Marra Mamba Formations. 

These bedrock and valley units host the groundwater system across the Development Envelope and 

surrounding area.  Secondary permeability which is typically related to mineralisation of the bedrock, 
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fracturing and weathering was observed throughout the majority of the Marra Mamba Formation and the 

overlying West Angela Member.  The baseline studies and conceptual model indicates these units are in 

hydraulic connection and form a transmissive basement aquifer. 

The permeable bedrock units are sandwiched between the two aquitards: the underlying Jeerinah Formation 

and Nammuldi member, and the overlying Wittenoom Formation within the valley area (as identified during 

the baseline survey and from the exploration geological records).   

The Jeerinah formation comprises black, pyritic and carbonaceous shales with minor chert beds which weather 

to a pink, brown and white clay.  Together with the overlying Marra Mamba member it forms the basement 

aquitard.  The overlying aquitard comprises the light grey, fresh, crystalline and hard Wittenoom dolomite the 

majority of which has low permeability.  Locally there may be areas or zones of higher permeability as a result 

of localised weathering and fracturing of the Paraburdoo Member of the dolomite sequence.  Elsewhere in the 

Pilbara the Paraburdoo Member is considered as a regional aquifer.  The baseline survey has demonstrated 

this is not the case in the vicinity of the Development Envelope. 

The bedrock sequence is overlain by the Tertiary (and later Quaternary) materials that have been derived from 

the erosion of the adjacent Chichester and Hamersley ranges and deposited within the Fortescue River valley, 

hence their collective name detritals.  Specifically, the Tertiary detritals form an unconfined aquifer which can 

be divided into four subunits: 

• Basal crete; 

• CID/Pisolite (TD2); 

• Undifferentiated Tertiary (TD2); and  

• Upper Calcrete. 

Both the bedrock and valley fill materials are considered transmissive materials.  This is demonstrated by the 

low hydraulic gradient across the Development Envelope and surrounding area.  A steeper hydraulic gradient 

is only observed along the northern boundary of the Development Envelope across the low permeability 

Jeerinah Formation. 

Recharge to the groundwater system occurs through infiltration or seepage following rainfall events, typically 

during the summer wet season.  The valley flanks are the key areas for groundwater recharge to the bedrock 

aquifers through permeable strata within the mineralised members of the Marra Mamba formation (Newman, 

MacLeod).  The Tertiary and Quaternary valley fill materials recharge where surface water runoff discharges to 

the river valley. 

The baseline survey determined there is both lateral and vertical hydraulic connection between the permeable 

units.  There may be local areas of separation that relate to local low permeability units (aquacludes) within 

the geological profile, for example saprolitic clays (AQ2 2020). 

9.4.3.1 Groundwater Flows 

The groundwater levels across the Development Envelope vary between 398 mRL to 420 mRL.  Depths to 

groundwater vary between 3 to 4 m below existing ground level across the river valley to in excess of 40 m 

across the upper areas of the Chichester Range.  Groundwater flows are as expected from the topographically 
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higher areas in the north and north east to the river valley in the south, which in turn flows in a westerly 

direction along the valley.  The groundwater gradient is low, as noted above, in response to the transmissivity 

of the materials across the Development Envelope and surrounding area. 

9.4.3.2 Water Quality 

Groundwater across the Development Envelope has the following water quality characteristics: 

• Groundwater quality varies from fresh to saline.  The fresher groundwater (Total dissolved solids (TDS) 

180 mg/L or EC 330 µS/cm) was observed in the upper areas of the groundwater system whilst the 

more saline groundwater was observed in the valley (TDS 17,000 mg/L or 23,000 µS/cm); 

• The saline groundwater was shown to be derived from evaporation in the claypans following periods 

of rainfall and surface water runoff to the claypans.  Further, there is mobilisation of salts in the 

unsaturated zone after rain which supports the origin of the saline groundwater; 

• A mound of groundwater with higher TDS/EC extends approximately five km along the valley from the 

beneath the claypans; 

• Saline groundwater is mobilised during rainfall events indicating that salinity is derived from 

evaporation of surface water in the claypans and the saline mound (Section 9.4.2) originates from the 

claypans in the valley; and 

• A Durov assessment of water geochemistry indicates groundwater is mature based on the dominance 

of chlorine and sodium in the profile. 
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9.4.4 Groundwater Dependent Ecosystems 

The Proposal will require an extensive programme of dewatering over the life of the mine to allow work to 

progress safely and in a dry environment.  Dewatering is anticipated to have an impact on GDEs in the 

Development Envelope and vicinity.   

As discussed in Section 6.4.1.7, baseline flora and vegetation surveys by Maia (2020) confirmed a generally low 

potential of groundwater use by vegetation.   

The findings by of Maia (2020) were supported by initial ecohydrological surveys (AQ2 2020), which reported 

the majority (i.e. 85%) of vegetation across the Development Envelope and specifically in the vicinity of the 

claypans is surface water dependent.   

9.4.5 Subterranean Fauna 

A description of the subterranean receiving environment is provided in Section 7.3.2 (Bennelongia (2021).   

With reference to the generalised stratigraphy (AQ2 2020) of the Hamersley Basin as shown in Table 9.3, the 

existing geological information indicates several prospective habitats for stygofauna (below water table) are 

likely to occur throughout the Development Envelope.   

9.5 Potential Impacts 

An assessment of the potential direct, indirect and cumulative impacts of the Proposal to inland water values 

in consideration of the EPA objectives is provided below. 

9.5.1 Direct impacts 

9.5.1.1 Surface Water 

Direct impacts that are anticipated to surface water include: 

• Alteration of surface water flows and quality through: 

o construction of diversion structures around open pits and mine infrastructure; 

o track construction/clearing;  

o Surface water shadows associated with open pits and linear infrastructure;  

o discharge of excess water to creeklines; and  

o erosion of landforms and drainage channels and subsequent deposition of sediment in natural and 

constructed drainage channels. 

9.5.1.2 Groundwater  

Direct impacts will be limited during construction and increase significantly as dewatering commences to 

facilitate mining below the insitu water table and MAR is used to dispose excess dewatering water. 

The impacts that are anticipated to groundwater include: 

• Reduction of groundwater table by depths of up to 110 m below existing ground level; 



Environmental Protection Act 1986 (WA) Supporting Documentation 

Mulga Downs Iron Ore Mine 

Rev Document Number Author Position Approver Position Issue Date Page 

0 20211222-MULG-
PRA 

R. Duckworth Strategen JBS&G S. Blake Manager, Approvals 22/12/2021 
148 of 

249 
 

• Mounding of groundwater resulting from MAR to dispose of excess water; and  

• Changes in water quality resulting from disposal of dissimilar water quality via MAR. 

9.5.2 Indirect impacts 

Impacts on inland waters can have indirect impacts on other environmental values including: 

• Surface water dependent vegetation (refer to Section 6.4.3); 

• GDV (refer to Section 6.4.1.7); and 

Subterranean fauna: troglofauna and stygofauna (refer to Section 7). 

Indirect impacts to surface water, groundwater and associated environmental values are described below. 

9.5.2.1 Surface Water 

Potential indirect impacts include: 

• Contamination of surface water through: 

o leaks or spills from mine operations including vehicles, stored fuels, chemicals, hydrocarbons and 

tailings pipelines; 

o AMD leachate seepage from the WRD, TSF and to a lesser extent the ROM; and 

o saline water runoff (dust suppression), saline pipeline leaks/failure. 

9.5.2.2 Groundwater 

Potential indirect impacts include: 

• Contamination of groundwater through: 

o spills and accidental discharges of stored materials (oils, fuels etc); and 

o AMD leachate seepage from the WRD, TSF and to a lesser extent the ROM. 

9.5.3 Cumulative impacts 

Cumulative impacts to the inland waters factor may be anticipated due to the proximity of the Proposal and 

specifically the Mulga West Borefield to the Lower Fortescue Borefield Development which forms part of the 

FMG Solomon project.  

The Proposal will therefore have a cumulative impact on inland waters (surface water and groundwater) 

within the Chichester and Fortescue biogeographical regions alongside the projects as listed in Section 15.   

The potential environmental effects of the Proposal, including cumulative effects, will be considered and 

presented in an ERD as part of the environmental assessment. 

9.6 Mitigation 

The hierarchy of impact management has been adopted and implemented for the Proposal by HPPL in relation 

to this environmental factor as outlined in Table 9.4.   
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Table 9.4: Mitigation Measures for Inland waters  

Potential Impacts Avoid  Minimise  Rehabilitate / Monitor 

Alteration of surface water flows and 
quality through: 

• construction of diversion 
structures around open pits and 
mine infrastructure;  

• track construction/ clearing;  

• surface water shadows associated 
with open pits and linear 
infrastructure;  

• disposal/discharge of excess 
water to creeklines; and 

• erosion of landforms and drainage 
channels resulting in deposition of 
sediment in natural and 
constructed drainage channels.  

• Avoidance is not possible for this 
Proposal  

• Adopt findings from baseline 
survey (AQ2 2020) to assist 
implementation of hierarchy of 
management during mine 
planning and design; and  

• Design landforms and 
infrastructure to contain 
sedimentation where possible. 

• Progressive rehabilitation of disturbed areas to reduce 
runoff; and   

• Monitoring of groundwater and surface water quality in 
accordance with a Water Management Plan. 

 

Reduction of groundwater table by 
depths of up to 110m below 
existing ground level resulting in: 

• reduction in health or loss of 
potential GDE, including GDV 
species such as Eucalyptus vitrix, 
through dewatering operations; 
and 

• Loss of subterranean fauna 
habitat (stygofauna) due to 
dewatering. 

• Avoidance is not possible for this 
Proposal  

• Adopt findings from baseline 
survey (AQ2 2020) to assist 
implementation of hierarchy of 
management during mine 
planning and design;  

• Complete groundwater 
modelling programme;  

• Pit optimisation and mine 
planning; and 
Implement best practice surface 
water diversion and conveyance 
design to mitigate erosion 
potential and development of 
discharge shadows. 

• Monitoring of groundwater and surface water quality in 
accordance with a Water Management Plan; and  

• Monitoring of vegetation health where necessary. 

Changes to groundwater regimes 
from the use of MAR to dispose of 
excess water resulting in: 

• Mounding of groundwater; and 
Changes in water quality. 

• Limit the quality of water injected 
to that of similar water quality, 
where possible. 

• Adopt findings from baseline 
survey (AQ2 2020) to assist 
implementation of hierarchy of 
management during mine 
planning and design;  

• Complete groundwater 
modelling programme; and 

• Monitoring of groundwater and surface water quality in 
accordance with a Water Management Plan; and  

• Monitoring of vegetation health where necessary. 
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Potential Impacts Avoid  Minimise  Rehabilitate / Monitor 

• Maximise use of abstracted 
water for mine processes prior 
to discharge.  

• Contamination of surface water 
through: 
o leakage from all mine 

operations - vehicles, stored 
fuels, chemicals and 
hydrocarbons etc; and 

o AMD leachate seepage from 
the WRD, TSF and to a lesser 
extent the ROM. 

 

• Storage of contaminating materials 
in Australian Standard (AS) 
compliant locations with bunding, 
spill controls and leak prevention. 
 

• Map of mine waste during mine 
operations to allow for correct 
storage of PAF and NAF 
materials; 

• Encapsulate potential acid 
forming (PAF) materials within 
the larger WRL structures; 

• Construct WRD with appropriate 
seepage and leachate control 
structures; and 

• Separate contaminated water 
runoff (from mine areas). 

• Monitoring of groundwater and surface water quality in 
accordance with a Water Management Plan. 

• Contamination of groundwater 
through: 
o spills and accidental 

discharges of stored materials 
(oils, fuels etc); and 

o AMD leachate seepage from 
the WRD, TSF and to a lesser 
extent the ROM.  
 

• Storage of contaminating materials 
in Australian Standard (AS) 
compliant locations with bunding, 
spill controls and leak prevention. 
 

• Map of mine waste during mine 
operations to allow for correct 
storage of PAF and NAF 
materials; 

• Encapsulate potential acid 
forming (PAF) materials within 
the larger WRL structures; 

• Construct WRD with appropriate 
seepage and leachate control 
structures; and 

• Separate contaminated water 
runoff (from mine areas). 

• Monitoring of groundwater and surface water quality in 
accordance with a Water Management Plan. 

• Cumulative impacts due to 
dewatering in combination with 
existing projects (Section 15). 

• Avoidance is not possible for this 
Proposal 

• Adopt findings from baseline 
survey (AQ2 2020) to assist 
implementation of hierarchy of 
management during mine 
planning and design; and 

• Complete groundwater 
modelling programme. 

• Monitoring of groundwater levels in accordance with a 
Water Management Plan.  

• Monitoring of vegetation health where necessary. 

•  



Environmental Protection Act 1986 (WA) Supporting 

Documentation 

Mulga Downs Iron Ore Mine 

Rev Document Number Author Position Approver Position Issue Date Page 

0 
20211222-MULG-PRA R. Duckworth Strategen JBS&G S. Blake Manager, Approvals 22/12/2021 

151 of 
249 

 

9.7 Assessment and Significance of Residual Impacts  

An assessment of the significance of residual impacts of the Proposal on inland waters values will be 

considered and presented in an ERD as part of the environmental assessment.   

9.8 Likely Outcome 

Based on the studies and investigations undertaken to date, the direct, potential indirect and 

potential cumulative impacts of the Proposal are not expected to result in outcomes which would be 

inconsistent with the EPA objective (Section 9.1) and guidance (Section 9.2) for inland waters.   

HPPL will clearly define the environmental outcomes for the Proposal in an ERD as part of the 

environmental assessment. 
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10 Key Environmental Factor - Greenhouse Gas Emissions 

10.1 EPA Objective 

The EPA’s objective for the environmental factor Greenhouse Gas (GHG) emissions is:  

“To reduce net greenhouse gas emissions in order to minimise the risk of environmental harm 

associated with climate change” (EPA 2020c). 

10.2 Policy and Guidance 

Policy and guidance relevant to this factor and have informed planning for the Proposal are 

summarised in Table 10.1. 

Table 10.1: Greenhouse Gas Emissions Policy and Guidance 

Author Title Year of 
Publication  

EPA Environmental Factor Guideline: Greenhouse Gas Emissions 2020c 

EPA Statement of Environmental Principles, Factors, Objectives and Aims of EIA 2021a 

EPA Instructions on how to prepare Environmental Protection Act 1986 Part IV 
Environmental Management Plans  

2021e 

WA Gov Greenhouse Gas (GHG) Emissions Policy for Major Projects 2019 

The Proponent has specifically considered this guidance in the following ways: 

• Completion of analyses to describe the receiving environment and its significance; 

• Identification of emission generating activities which may lead to impacts (see Section 11.5) 

of this environmental factor;  

• Application of the mitigation hierarchy in elements of Proposal design; and 

• Initial assessment of Scope 1 emissions. The result of the assessment, based on forecast iron 

ore production, indicates that emissions may exceed the 100,000 t CO2-e per annum 

baseline.  However, given the stage of the Proposal design relating to emission sources, 

emissions cannot be fully assessed at this stage.  The proponent understands that by 

exceeding the threshold a full assessment of GHG emissions and the development of a 

Greenhouse Gas Management Plan (GHGMP) in accordance with EPA (2020c) will be 

required.  The required emission assessment and related information will be made available 

at the next stage of the EPA assessment.   

In doing so the Proponent notes the following key statements from the above guidance: 

• Environmental Factor Guideline: Greenhouse Gas Emissions: 

o Generally, GHG emissions from a proposal will be assessed where they exceed 100,000 

tonnes of scope 1 emissions each year measured in CO2-e. 
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• GHG Emissions Policy for Major Projects: 

o The Western Australian Government’s (the State GHG Policy) commits the State 

Government to work with all sectors of the Western Australian economy to achieve net-

zero GHG emissions by 2050 and commits to working towards the Commonwealth 

Government’s interim target of emission reductions of 26% to 28% by 2030. 

10.3 Surveys and Studies 

10.3.1 Baseline Environmental Studies  

An initial assessment of Scope 1 emissions has been completed, based on forecast iron ore 

production.  The results of the assessment indicates emissions may exceed the 100,000 t CO2-e per 

annum baseline threshold. 

10.3.2 Future Studies 

Where there are identified knowledge gaps, targeted surveys/studies will be undertaken to further 

investigate how the Proposal will impact the environment to better understand and manage the risk 

associated with the Proposal.   

These studies will included: 

• A full assessment of anticipated Scope 1, Scope 2 and Scope 3 emissions in the construction 

phase, during operation (annual emissions) and over the life of Proposal; 

• An assessment of mechanisms by which emissions may be avoided.  This will include 

avoidance initiatives that were considered but not implemented or considered and 

implemented; and 

• An assessment of mechanisms by which emissions may be reduced.  This will include 

reduction initiatives that were considered and not implemented or considered and 

implemented.   

10.4 Receiving Environment 

The proponent will work within Government guidelines related to the Proposal and emissions from 

the operation of machinery, plant equipment and power generation. 

10.5 Potential Impacts 

Emissions from the Proposal include: 

• Direct emissions from the burning of fossil fuels (for mobile and stationary energy demands) 

and changes in land use (clearing of vegetation) (Scope 1 emissions); and 

• Indirect emissions from the consumption of electricity generated offsite by third parties 

(Scope 2 emissions). 
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GHG emissions are expressed in tonnes of Carbon Dioxide equivalent (t CO2-e), which is an 

aggregate of GHG emissions, including carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), 

sulphur hexafluoride (SF6), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and nitrogen 

trifluoride (NH3) calculated as an equivalent CO2 emission by factoring in the global warming 

potential (GWP) of each gas.  GWP is applied in accordance with National Greenhouse and Energy 

Reporting (Measurement) Determination 2008. 

Estimates will be made for the Proposal using the methodologies described by the National 

Greenhouse and Energy Reporting (Measurement) Technical Guidelines (Commonwealth of 

Australia, 2017) which provide guidance and commentary to assist estimating GHG emissions for 

reporting under the National Greenhouse and Energy Reporting Act 2007 (NGER Act).   

Estimates will be made using Method 1 of the Technical Guidelines which specifies the use of 

designated emission factors in the estimation of emissions.  This method is based on the National 

Greenhouse Accounts (NGA) Factors default method.  These emission factors are national average 

factors determined using the Australian Greenhouse Emissions Information System (AGEIS). 

Carbon sequestration loss due to biomass disturbance will be calculated using the generic 

methodology from IPCC (IPCC 2003). 

Baseline calculations under the Safeguard Mechanism concern only Scope 1 emissions; therefore, 

only Scope 1 emissions will be used for calculating the GHG intensity of the Proposal.   

Based on forecast iron ore production, the maximum Scope 1 emissions associated with the 

Proposal are expected to be close to the baseline threshold, but likely to be exceeded (derived from 

extrapolation of the emissions associated with revised RHIO proposal (EPA Assessment 2214).  

Following the construction phase the profile of the Scope 1 emissions from the mining operations is 

forecast to be consistent across the life of the mine until the mine closure period when emissions 

significantly reduce. 

Emissions from fuel consumed for clearing, bulk earthworks, ore handling and dust suppression will 

be estimated from tailored fuel consumption projections for the Proposal supplied by the 

Proponent.   

Emissions associated with drill and blast operations and ancillary requirements will be extrapolated 

from the NGER reporting for the 2020 financial year for the Proponent's RHIO Mine Operations. 

10.5.1 Scope 1 Emissions 

Scope 1 emissions associated with the Proposal may include: 

• Combustion of diesel fuel for the operation of mobile equipment and vehicles - The majority 

of Scope 1 emissions (~99.4%) come from the combustion of diesel in mobile equipment (i.e. 

machinery and vehicles), primarily the mine haulage fleet. The following mobile equipment 
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will be used on the mine site for ore mining, waste management stockpiling, processing and 

site services: 

o Shovels, haul trucks, drilling equipment; 

o Major ancillary (excavators, dozers, graders, loaders, trucks, integrated tool carrier); 

o Minor ancillary (pit pumps, rock breakers, telescopic handlers, cranes, forklifts, other 

lifting equipment);  

o Service equipment (light vehicles, lighting towers, generators, compressors, welders, 

Service truck, fuel truck, fire truck, ambulance); 

• Combustion of diesel fuel for (local) onsite electricity generation (mobile generators); 

• Combustion of diesel fuel for blasting in mining (ammonium nitrate fuel oil (ANFO)); 

• Emissions associated with vegetation clearing, due to the staged and progressive clearing 

over the LOM; and  

• Emissions associated with the disposal of waste and wastewater (DAWE 2017). 

10.5.2 Scope 2 Emissions 

Scope 2 emissions for Proposal are associated with potential consumption of electricity supplied by a 

third-party at a gas-fired power station in Newman.  Estimates will be determined once the source of 

electricity is confirmed or estimates of emissions from both sourcing electricity from a third party 

and/or on-site generation. 

10.5.3 Scope 3 Emissions 

The most significant contributors to Scope 3 emissions are from the downstream transport and 

processing of the ore into steel, which is estimated to account for the majority of the total Scope 

3 emissions associated with the Proposal.  Scope 3 emissions for these activities will therefore be 

estimated. 

10.6 Mitigation 

The hierarchy of impact management has been adopted and implemented for the Proposal by HPPL 

in relation to all environmental factors.   

Measures which seek to avoid, reduce and manage the potential of emissions will apply to the 

design, construction and operational phases of the Proposal.  An outline of the outcome-based 

provisions, management and mitigation measures applicable to Proposal is presented in Table 10.2.   

A GHG Management Plan will be prepared detailing the avoidance, mitigation and contingency 

measures applicable to the management of impacts of GHG emissions arising from the Proposal.  

The GHG Management Plan will also include interim reduction targets to be implemented across the 

lifetime of the Proposal. 
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In applying these mitigation measures it is considered all reasonable and practicable GHG emissions 

reduction and management equipment and technologies will be implemented. 
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Table 10.2: Mitigation Measures for 
Greenhouse Gas Emissions  

Potential Impacts Avoid  Minimise  Rehabilitate / Monitor 

• Direct emissions from the 
burning of fossil fuels (for 
mobile and stationary 
energy demands) and 
changes in land use 
(clearing of vegetation) 
(Scope 1 emissions); and 

• Indirect emissions from 
the consumption of 
electricity generated 
offsite by third parties 
(Scope 2 emissions). 

• The design of the Proposal 
continues to include 
options intended to avoid 
GHG emissions.   

• Optimise blasting techniques to improve dig rates which subsequently 
increases digger utilisation and reduces truck idle times, resulting in 
reduced fuel use;  

• HPPL is committed to minimising/reducing emissions in accordance 
with interim targets to be set out in a Greenhouse Gas Management 
Plan. 

• Energy efficiency measures to be implemented through the design and 
operation of the Proposal to minimise emissions, include, but are not 
limited to: 
o Selection of energy efficient equipment for drill and blast, ore 

extraction, crushing and processing, water management, site 
infrastructure services, vehicles and mobile equipment; 

o Plant layout designed to minimise haulage and pumping 
distances; 

o Selection and use of energy efficient speed control and motor 
starting methods, and control systems and management 
procedures; 

o Optimisation of drill and blast operations, crushing and screening 
circuits, and waste fines handling and water recovery; 

o Plans for regular inspection, maintenance and replacement of 
equipment so that energy efficiency is maximised during the life 
of the item; 

o Consideration to the design and construction of accommodation 
camp and support facilities;  

o Use of solar photo-voltaic panel powered lighting, where 
appropriate; and 

o Implementation of energy management, optimisation and 
efficiency plans and initiatives. 

• Compliance with the National Greenhouse and Energy Reporting 
(Safeguard Mechanism) Rule 2015 which includes requirements to 
manage net emissions to below the approved baseline. 

• Undertake a 5-yearly assessment of 
reasonable and practicable emission 
reduction equipment and technologies; 
and   

• Monitor fuel usage and power demand 
through implementation of the GHG 
Management Plan. 
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10.7 Assessment and Significance of Residual Impacts 

An assessment of the significance of residual impacts of the Proposal on GHG values will be 

considered and presented in an ERD as part of the environmental assessment.   

In the context of state, national and global GHG emissions, the Scope 1 and Scope 2 emissions 

associated with the Proposal will contribute a small portion of the total state, national and global 

emissions. 

10.8 Likely Outcome 

The adoption of emission reduction targets throughout the life of the Proposal will support emission 

avoidance and/or reduction mitigation measures or result in emission offsets.  The GHG 

Management Plan will further detail the strategic approach to mitigation measures and 

management emissions, demonstrating the Proposal’s contribution towards the State Emissions 

Policy (GoWA) net zero 2050 aspiration.  

Based on the studies and investigations undertaken to date, the direct, potential indirect and 

potential cumulative impacts of the Proposal are not expected to result in outcomes which would be 

inconsistent with the EPA objective (Section 10.1) and guidance (Section 10.2) for GHG.  HPPL will 

clearly define the environmental outcomes for the Proposal in an ERD as part of the environmental 

assessment. 
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11 Key Environmental Factor - Social Surroundings 

11.1 EPA Objective 

The EPA’s objective for the environmental factor Social Surroundings is:  

“To protect social surroundings from significant harm” (EPA 2021a, EPA 2016f). 

11.2 Policy and Guidance 

Policy and guidance relevant to this factor and have informed planning for the Proposal are 

summarised in Table 11.1. 

Table 11.1: Social Surroundings Policy and Guidance 

Author Title Year of Publication  

EPA Environmental Factor Guideline: Social Surroundings 2016f 

EPA Statement of Environmental Principles, Factors, Objectives and Aims of EIA 2021a 

The Proponent has specifically considered this guidance in the following ways: 

• Completion of analyses to describe the receiving environment and its significance; 

• Identification of activities which may lead to impacts on social surroundings; and 

• Application of the mitigation hierarchy in elements of Proposal design. 

11.3 Surveys and Studies 

11.3.1 Baseline Surveys  

The Proposal has been subject to numerous archaeological and ethnographic surveys since 2008 

with Banjima (30+ surveys) and from 2014 with Yindjibarndi (10+ surveys).  These surveys have 

included the completion of desktop studies and on ground surveys.  To date, the majority of heritage 

surveys conducted with the Banjima and Yindjibarndi Traditional Owners have focussed on providing 

the required input and support for exploration activity. However, further consultation and 

engagement will be undertaken for the Proposal. 

11.3.1.1 Desktop Surveys 

The desktop studies have been completed using the Aboriginal Heritage Inquiry System (AHIS) that is 

managed and operated by the DPLH.  A search of the DPLH Aboriginal Heritage Inquiry Database 

(AHIS) indicates that numerous heritage places intersect or are located within the Development 

Envelope. 

11.3.1.2 Field Surveys 

Field surveys have been undertaken by HPPL to inform this referral and the development of the 

Proposal.   
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Work on ground to date has been undertaken to support the exploration programme for the 

Proposal.  The field surveys have been completed in conjunction with members of the local 

community.  The surveys have identified a series of sites across the Development Envelope for the 

Proposal which have been surveyed and recorded.  On ground the boundaries of the various sites 

have been marked using the designated signage and pegs. 

The data sets and other information that relate to these sites are currently being reviewed. 

11.3.2 Future Studies 

HPPL is committed to undertaking ongoing consultation and engagement with Banjima and 

Yindjibarndi Traditional Owners in relation to the Proposal including ethnographic and 

archaeological survey with objective to identify Aboriginal heritage sites, and other places associated 

with traditional customs linked to the environment.   

Where there are identified knowledge gaps, targeted surveys will be undertaken to further 

investigate how the Proposal will impact the environment to better understand and manage the risk 

associated with the Proposal.   

With respect to social surroundings and heritage matters these studies may include:  

• Complete detailed archaeological and ethnographical surveys for the Development 

Envelope; 

• Undertake a comprehensive stakeholder engagement and consultation programme; 

• A review to determine if a detailed visual impact assessment for the Proposal is required; 

and  

• Complete air and noise emission impact assessments, as required.  

Extensive consultation with key stakeholders, including native title holders and pastoralists will be 

undertaken during exploration, pre-feasibility studies, construction and operational activities. 

The survey outcomes will be used to identify any and all potential Aboriginal heritage sites of 

significance that may be within the Development Envelope and may be disturbed by the Proposal.  

Where possible every effort will be made to avoid or reduce impacts to these Aboriginal sites 

through the planning, design and construction phases.  Where possible non-fixed mine site assets 

(refer Section 1.3) will be relocated to avoid and reduce impacts to these sites. 

Where impacts may be unavoidable, for example in the areas of the fixed assets (i.e. the proposed 

open pits), following consultation with Banjima and Yindjibarndi Traditional Owners about impacts, a 

section 18 consent will be sought from the Minister of Aboriginal Affairs under the AH Act.   
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11.4 Receiving Environment 

11.4.1 Native Title, Aboriginal Heritage and Other Cultural Values 

The Development Envelope is located within the Banjima and Yindjibarndi native title determination 

areas.  The known archaeological record of the inland Pilbara region in Banjima country and 

Yindjibarndi country extends back 43,000 years before present.  Both the Banjima People and 

Yindjibarndi People maintain day to day cultural connections with the Development Envelope by 

means of the practice of Traditional Lore and the exercise of hunting rights (ACHM 2012). 

Land use in the region has been, in recent times since European settlement, primarily pastoral.  The 

impacts of cattle grazing on the landscape and vegetation are evident (Section 1.4).  Early settlement 

in the Pilbara was driven by exploration activity and resultant mineral discoveries.  Blue asbestos 

was discovered at Wittenoom in 1917, with commercial mining starting in 1943.  Iron ore was first 

observed in 1952 with commercial development of the Pilbara’s vast iron ore reserves starting in 

1961. 

11.4.1.1 Native Title 

The NT Act recognises the rights and interests of Aboriginal and Torres Strait Islander people in land 

and waters according to their traditional laws and customs.   

The Proposal is located within the following Native Title Determination areas: 

• The Banjima Native Title Determination area.  Banjima hold native title rights and interests 

over approximately 10,185 km2 as determined by the Federal Court WCD 

2014/001/WAD6096/1998).  The Banjima People are represented by BNTAC; and 

• The Yindjibarndi #1 Native Title Determination area.  Yindjibarndi holds native title rights 

and interests over approximately 9,150 km2 as determined by the Federal 

CourtWCD2017/010/WAD6005/2003 .  The Yindjibarndi People are represented by 

Yindjibarndi Ngurra Aboriginal Corporation RNTBC. 

11.4.1.2 Aboriginal Heritage 

In Western Australia the AH Act is a law governing the protection of Aboriginal cultural sites 

throughout the State.  The law protects all Aboriginal heritage sites in Western Australia, whether or 

not they are registered with the DPLH.  It is an offence under section 17 of the AH Act to excavate, 

destroy or damage a site unless the person is acting with the authorisation of the Registrar under 

section 16, or the consent of the Minister under section 18 of the AH Act. 

Consent is required from the Minister for Aboriginal Affairs for any activity which will negatively 

impact Aboriginal heritage sites. 

HPPL have completed Aboriginal Heritage surveys to inform the exploration drilling programme.  

This work has identified a number of sites coinciding with the Development Envelope.   



Environmental Protection Act 1986 (WA) Supporting 

Documentation 

Mulga Downs Iron Ore Mine 

Rev Document Number Author Position Approver Position Issue Date Page 

0 
20211222-MULG-PRA R. Duckworth Strategen JBS&G S. Blake Manager, Approvals 22/12/2021 

162 of 
249 

 

  

In addition, a place search for Aboriginal Heritage was conducted in October 2019 on the DPLH 

database.   

11.4.1.3 Aboriginal Reserves 

The Yandeyarra Reserve is located approximately 14.5 km to the north of the Development 

Envelope.  The reserve comprises an area of 473,529 ha and is managed by the Mugarinya 

Community Association Incorporated. 

11.4.1.4 Registered Aboriginal Heritage Sites 

A search of the AHIS identified 158 Registered Aboriginal Sites and 116 “Other Heritage Sites” which 

intersect or are located within the Development Envelope.  Assessment of this information indicates 

there are some disparities between the key data sets that have been used to describe these sites.  

To prevent errors in data these sites are currently being reviewed to assign the correct location and 

associated data to these sites.  The updated information will be used to update the Registered Sites 

database with DPLH.   

11.4.1.5 Other Records 

HPPL in consultation with Banjima and Yindjibarndi Traditional Owners and their consultants have 

also identified additional Aboriginal places whichwill be submitted to DPLH for assessment as the 

Proposal progresses.  

11.4.1.6 Natural and Historic Heritage. 

In Western Australia, the Heritage of Western Australia Act 1990 provides for the conservation of 

places identified to have significance to the cultural heritage of the State. Under the Act, places 

identified as meeting the criteria outlined in Section 47 are placed onto the State Register of 

Heritage Places.  Places of Commonwealth heritage significance are protected under Part 15 of the 

EPBC Act and include World Heritage properties, National Heritage places and Commonwealth 

Heritage places. 

There are no Commonwealth or State listed historic heritage sites identified within the Development 

Envelope (Heritage Council, 2020). 

The Mulga Downs shearing shed (place number 01745) is identified by the Heritage Council on the 

“inHerit” database.  The shed is located within the boundaries of the Mulga Downs homestead.  

The Mulga Downs Station or homestead has heritage value for the following groups: 

• Many of the people who worked and lived on the station were members of the Banjima 

people.  There are known burial sites for the Banjima across the pastoral station; and 

• The station has been owned by and associated with the Hancock family since 1915.  

Members of the family are buried in the homestead graveyard. 
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11.4.2 Other Receptors 

11.4.2.1 Pastoralism 

The primary land use within the vicinity of the Development Envelope is currently pastoral, involving 

free-range grazing of stock. In the Pilbara, pastoralism commenced in the 1860s and continued to 

contribute to the Pilbara economy to provide employment in the region. The Development Envelope 

is located within the boundaries of the Mulga Downs Pastoral station, Mt Florance Pastoral station 

and Hooley Pastoral Station (refer Section 1.3.1).  

11.4.2.2 Population Centres 

The nearest town is Tom Price which is located approximately 110 km to the southwest of the 

Development Envelope.  Port Hedland is located approximately 210 km to the north whilst Newman 

is located approximately 180 km to the east. 

The Youngaleena community is located approximately 8.5 km to the south of the Development 

Envelope.   

The Wirrlimurra community is located approximately 6.4 km to the east of the Development 

Envelope.   

Auski Roadhouse, which includes overnight accommodation and camping facilities, is located 

22.5 km to the south east of the Development Envelope. 

There is no community at Wittenoom.  The town was degazetted in 2007 and closed in 2013 (DPLH 

2021). 

11.4.2.3 Recreation and Tourism 

Tourism in the immediate area surrounding the Development Envelope is very limited.  

Accommodation is provided (motel and caravan) at the Auski Roadhouse which is located 

approximately 22.5 km to the south east of the Development Envelope at the junction of the 

Wittenoom/Nullagine Road. 

The nearest major tourist attraction is the Karijini National Park and the associated gorges within the 

park.  The northern boundary of the National Park is located approximately 7.6 km to the south of 

the Development Envelope.  Access to the park is via the Newman or Tom Price roads. 
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11.6 Potential Impacts 

An assessment of the potential direct, indirect and cumulative impacts of the Proposal to social 

surroundings (including aesthetic, cultural, economic and social) in consideration of the EPA 

objectives is provided below.   

11.6.1 Direct Impacts 

Potential direct impacts as a result of the Proposal include: 

• Activities that disturb the ground in a way that may impact on culturally significant places 

and heritage (Aboriginal, natural and historical), for example clearing of native vegetation 

and earthworks; 

• Restricting access to country including access to heritage sites; 

• Potential unauthorised access to heritage places by project staff; 

• Activities that may impact aesthetic values such as large scale mining activities on 

landscapes of significant aesthetic value, construction of WRD and TSF and associated mine 

infrastructure; 

• Dust emissions, including risk of asbestos dust/fibres;  

• Visual impact from dust emissions and the Proposal as a whole; and  

• Noise from operations including blasting. 

11.6.2 Indirect Impacts 

Potential indirect impacts as a result of the Proposal include activities that may impact the amenity 

of social surroundings such as: 

• Development and/or activities that may impact upon the amenity and/or aesthetic values 

associated with Aboriginal heritage sites; 

• Alteration of surface water flow which has the potential to erode Aboriginal heritage sites; 

• Alteration of surface water and groundwater flows to sites of Aboriginal significance;  

• Alteration of surface water and groundwater flows and potential impacts to the 

Goodiadarrie swamp (refer Sections 1.3.4 and 9.4.2); 

• Activities that may impact water quality within the Goodiadarrie swamp – contamination 

from sources in stored hydrocarbons, WRD and TSF (external and inpit); 

• Activities that generate dust, noise and vibration including blasting, earth moving, transport, 

stockpiling and loading materials in proximity to sensitive premises; and 

• Economic impacts to local business and regional tourism. 
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No direct or indirect impacts to national parks, other recreational or tourism features within the 

vicinity are anticipated to occur as a result of the Proposal. 

11.6.3 Cumulative Impacts 

The Proposal and other projects in the region, including the Rail and Hub and Murray’s Hill, will have 

a cumulative impact on social surroundings values within the region (Section 15).   

The potential environmental effects of the Proposal, including cumulative effects, will be considered 

and presented in an ERD as part of the environmental assessment. 

11.7 Mitigation 
The hierarchy of impact management has been adopted and implemented for the Proposal by HPPL 

in relation to this environmental factor as outlined in Table 11.2.   
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Table 11.2: Mitigation Measures for Social Surroundings 

Potential Impacts Avoid  Minimise  Rehabilitate / Monitoring 

• Disturbance to culturally 
significant places and 
heritage values (Aboriginal, 
natural and historical); 

• Prevent or limit access to 
country including access to 
heritage sites; and 

• Potential unauthorised 
access to heritage places by 
project/operational staff. 

• Engagement with Traditional 
Owners and pastoralists to avoid 
impacts where possible; 

• Disturbance to places of 
archaeological or ethnographic 
significance will be avoided 
where practicable; 

• The Proposal will be in line with 
requirements of the 
Environmental Protection (noise) 
regulations; and 

• Heritage sites that can be 
avoided through mine planning, 
will be demarcated with buffers 
and identified as areas no-go 
sites for site personnel. 

• Cultural awareness training of workforce; 

• Ongoing consultation with Traditional 
Owners and pastoralists during the 
Proposal;  

• Disturbance to places of archaeological or 
ethnographic significance will be 
minimised, planned and managed in 
consultation with Traditional Owners;  

• HPPL will continue to consult with the 
relevant Native Title groups and obtain 
approval under Section 18 of the 
Aboriginal Heritage Act 1972 as required, 
prior to the disturbance of any heritage 
sites under the meaning of the Aboriginal 
Heritage Act 1972; 

• Where possible, progressive rehabilitation 
within the Proposed Development 
Envelope will be undertaken; 

• Adhere to internal ground disturbance 
procedures; and 

• Implement a Proposal Cultural Heritage 
Management Plan. 

• Rehabilitation and closure of the Proposal will be 
undertaken to meet land use outcomes negotiated in 
consultation with Native Title groups and the objectives of 
the Mine Closure Plan, as required under the Mining Act 
1978; and 

• Report new or unauthorised disturbances to culturally 
sensitive sites to DPLH and Banjima people. 

• Degradation of culturally 
significant places , sites and 
aesthetic values of the 
landscape as a result of: 

o Dust emissions, including 
risk of asbestos dust/fibres;  

o Noise; and 

• Avoidance is not possible for this 
Proposal. 

• Use of water carts.; 

• Incorporate dust control measures into 
project design; 

• Noise and vibration will be managed in 
accordance with internal procedures. 

• Rehabilitation and closure of the Proposal will be 
undertaken to meet land use outcomes negotiated in 
consultation with Native Title groups and the objectives of 
the Mine Closure Plan, as required under the Mining Act 
1978.  
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Potential Impacts Avoid  Minimise  Rehabilitate / Monitoring 

o Alteration of surface water 
flow and groundwater flows 
to, and around, sites of 
Aboriginal significance.  

Cumulative impacts may 
include: 

• Noise; and 

• Aesthetic values: potential 
visibility and visual impacts 
to key stakeholders and 
users surrounding 
landscape will be assessed 
on a ‘cumulative’ basis. 

• The Proposal will be in line with 
requirements of the 
Environmental Protection (noise) 

regulations. 

 

• Use of water carts.; 

• Incorporate dust control measures into 
project design; and 

• Noise and vibration will be managed in 
accordance with internal procedures. 

• Monitoring of groundwater and surface water quality in 
accordance with a Water Management Plan; and 

• Rehabilitation and closure of the Proposal will be 
undertaken to meet land use outcomes negotiated in 
consultation with Native Title groups and the objectives of 
the Mine Closure Plan, as required under the Mining Act 
1978.  

 

• Cultural: impacts to water 
through cumulative 
drawdown from projects 
located in the Fortescue 
River valley, downstream 
impacts. 

 

• Avoidance of dewatering is not 
possible for this Proposal.  

• Complete baseline survey for inland 
waters factor (AQ2 2020) to assist 
implementation of hierarchy of 
management during mine planning and 
design;  

• Complete groundwater modelling 
programme; and 

• Implement best practice surface water 
diversion and conveyance design to 
mitigate erosion potential and 
development of discharge shadows. 

• Monitoring of groundwater and surface water quality in 
accordance with a Water Management Plan; and 

• Rehabilitation and closure of the Proposal will be 
undertaken to meet land use outcomes negotiated in 
consultation with Native Title groups and the objectives of 
the Mine Closure Plan, as required under the Mining Act 
1978.  
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11.8 Assessment and Significance of Residual Impacts  

An assessment of the significance of residual impacts of the Proposal on social surroundings will be 

considered and presented in an ERD as part of the environmental assessment.   

11.9 Likely Outcome 

Based on the studies and investigations undertaken to date, the potential direct, indirect and 

cumulative impacts of the Proposal are not expected to result in outcomes which would be 

inconsistent with the EPA objective (Section 11.1) and guidance (Section 11.2) for social 

surroundings.  HPPL will clearly define the environmental outcomes for the Proposal in an ERD as 

part of the environmental assessment. 
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12 Other Environmental Factors 

The EPA (2021a) document Statement of Environmental Principles, Factors, Objectives and Aims 

of EIA identifies a number of other environmental factors which may be considered, being: 

• Landforms; 

• Terrestrial Environmental Quality;  

• Air Quality; 

• Benthic Communities and Habitat; 

• Coastal Processes; 

• Marine Environmental Quality; 

• Marine Fauna; and 

• Human Health. 

The Proposal is considered unlikely to result in a significant impact to the above other environmental 

factors, and accordingly, these factors have not been subject to detailed environmental assessment 

above.   

A summary assessment of how these other environmental factors have been considered for the 
Proposal is provided below (Table 12.1). 
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Table 12.1: Assessment of Other Environmental Factors 

Factor EPA Objective and 
Guidance 

Receiving Environment Assessment of Proposal Impact Proposed Mitigation 

Theme: Land 

Landforms EPA Objective: 

“To maintain the 
variety and integrity 
of distinctive physical 
landforms so that 
environmental values 
are protected.” 

(EPA 2021a). 

EPA Guidance: 

Environmental Factor 
Guideline: Landforms 
(EPA 2018a). 

The Pilbara landscape is one that has evolved 
over millions of years through several 
orogenic events, repeated and ongoing 
erosion and material deposition.  The 
landscape is variable and closely related to 
the underlying geology, the structural 
geological features and weathering over time 
(van Vreeswyk et al. 2004; 
Pepper et al. 2013).  The most noticeable (or 
dominant) features of the landscape that have 
evolved over time in the Pilbara region are the 
plateaus of the iron rich Hamersley and 
basaltic Chichester Ranges that traverse the 
craton from east to west over a distance of 
approximately 350km and reach elevations of 
up to 900mAHD and 600mAHD respectively 
(Pepper et al. 2013). 

The geomorphology within the Development 
Envelope and surrounding areas is closely 
related to the underlying geology.  To the 
north it is dominated by the low, 
topographically subdued hills of the 
Chichester Ranges whilst to the south the 
landscape is dominated by the Fortescue 
River valley.     

 

Baseline environmental surveys for the area of the 
Proposal and surrounds relevant to the ‘Landforms’ factor 
have been completed as outlined within Landloch (2009) 
and Mine Earth (2020).  A review will be conducted as to 
whether a visual impact assessment is required for the 
Proposal.  If so, this will be undertaken consistent with the 
WAPC (2007) guidance document Visual Landscape 
Planning in Western Australia. 

Mining activity will result in a direct residual direct effect 
(loss) on a portion of the Chichester Range landform 
through the excavation of mine pits and construction of 
waste landforms, over a linear distance of approximately 
40 km.  In consideration of the broader local extent of 
such landforms (noting Chichester Ranges extend 
~350 km) and the extent of similar landforms across the 
wider Pilbara region, the effect of the Proposal to the 
Chichester Ranges landform is not considered to be 
environmentally significant. 

The Proposal will be developed to ensure the flow of 
surface water from the northern Chichester Range to the 
Lower Fortescue River valley is maintained and sustained.  
Accordingly, the effect of the Proposal to the Fortescue 
River Valley landform is not anticipated to be 
environmentally significant. 

HPPL propose to manage the 
potential effect of the Proposal to 
the environmental factor of 
‘Landforms’ through key 
management measures including: 

• Avoidance of Claypan habitat 
features within the Fortescue 
River Valley landform; 

• Surface water management 
structures designed to maintain 
natural patterns of surface 
water flow; and 

• Progressive and post-mining 
rehabilitation of landforms to 
restore flora and vegetation 
values and fauna habitat values. 

Based on the predicted effect of 
the Proposal to the recorded 
landform values, subject to the 
implementation of the identified 
management measures (above), it 
is considered EPA objective for 
the environmental factor of 
‘Landforms’ can be met. 

Terrestrial 
Environmental 
Quality 

EPA Objective: 

“To maintain the 
quality of land and 
soils so that 

The geomorphology within the Development 
Envelope and surrounding areas is closely 
related to the underlying geology.  To the 
north it is dominated by the low, 

Baseline environmental surveys for the area of the 
Proposal and surrounds relevant to the ‘Terrestrial 
Environmental Quality’ factor have been completed as 
outlined within Landloch (2019) and Mine Earth (2020).  

HPPL propose to manage the 
potential effect of the Proposal 
to the environmental factor of 
‘Terrestrial Environmental 
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Factor EPA Objective and 
Guidance 

Receiving Environment Assessment of Proposal Impact Proposed Mitigation 

environmental values 
are protected.” 

(EPA 2021a) 

EPA Guidance: 

• Environmental Factor 
Guideline: Terrestrial 
Environmental 
Quality (EPA 2016a) 

topographically subdued hills of the 
Chichester Ranges whilst to the south the 
landscape is dominated by the Fortescue 
River valley.     

In general terms, soil development across the 
Pilbara region and associated ranges is poor, 
particularly in the elevated landscape areas.  
Soils are typically skeletal, shallow and stony 
having been derived either in situ or 
deposited as colluvial or fluvial materials, with 
finer grained soils being more prevalent in the 
valleys.  The parent geology and subsequent 
deep weathering of these rocks and leaching 
of the weathered materials has resulted in the 
soils being low in nutrients, slightly acidic and 
of low fertility (Beard 1990, 
McKenzie et al. 2009).   

The dominant Soil Groups across the 
Development Envelope include 'Stony soils’, 
‘Red shallow loams’, ‘Red loamy earths’, 
‘Calcareous shallow loams’ and ‘Red-brown 
hardpan shallow loams’ (Mine Earth 2020). 

Five Soil-Landform associations have been 
identified within the Development Envelope, 
being ‘Low hills/rises’, ‘Alluvial plains’, 
‘Floodplains’, ‘Claypans’ and Calcareous flats’ 
(Mine Earth 2020).  Key differences across the 
soil-landform associations were the soil depth 
over partially weathered/competent rock, soil 
texture and the proportion of coarse rock 
fragments; with a trend of deeper, finer 
grained and fertile soils lower in the 
landscape towards the Fortescue River valley 
(Mine Earth 2020) (Appendix 5).  

Land and soils within the Development 
Envelope have been subject to previous 

An additional waste materials characterisation study 
(assay and kinetic testing of drill samples) is scheduled to 
be undertaken consistent to further understand the 
potential for an effect to the ‘Terrestrial Environmental 
Quality’ factor.   

Mining activity will result in a direct residual direct effect 
(loss) to land and soils through the clearing of native 
vegetation, excavation of mine pits, construction of WRD, 
and installation of associated mine infrastructure.  Mining 
activities may also have a potential for indirect effects, 
such as erosion and deposition of soils/sediment to 
outside of the Proposal area, potential for chemical 
drainage/contamination from waste structures, and spills 
or leaks of hydrocarbons/wastes/groundwater 
(abstracted).   

In consideration of the broader local extent of the 
environmental values of land and soils both locally 
(Chichester Range / Fortescue River Valley areas) and 
across the broader Pilbara region, the direct effects of the 
Proposal to the land and soils is not considered to be 
environmentally significant.  Potential indirect effects of 
the Proposal to land and soils can managed in accordance 
with standard environmental plans/procedures to ensure 
that the potential indirect effects are also not 
environmentally significant.     

 

Quality’ through key 
management measures 
including: 

• Clearing of native vegetation 
(affecting land and soils) 
restricted to within approved 
areas, and managed in 
accordance with land clearing 
plans/procedures; 

• Recovery and stockpiling of 
topsoil for use in rehabilitation 
of cleared areas and landforms; 

• Waste materials 
characterisation to inform the 
disposal of potentially 
problematic waste rock/tailings 
materials; 

• WRD designed to be safe, 
geotechnically stable and 
non-polluting; 

• Erosion and sedimentation 
controls where required, to 
minimise the risk of potential 
impacts to resulting from 
surface water flows; and 

• Rehabilitation of cleared areas 
and landforms to restore soil 
and landform values, with 
monitoring of the rehabilitation 
works to verify the rehabilitation 
success. 
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Factor EPA Objective and 
Guidance 

Receiving Environment Assessment of Proposal Impact Proposed Mitigation 

disturbance by pastoral activities 
for > 25 years across the Mulga Downs, Mt 
Florance and Hooley pastoral leases.  Previous 
disturbance from the pastoral activities 
include soil degradation, topsoil erosion (dust, 
water) and clearing of native vegetation, with 
this disturbance predominantly within the 
gentle sloping river valley areas dominated by 
mulga vegetation (Mine Earth 2020).  

Based on the predicted impacts of 
the Proposal to the recorded land 
and soil values, subject to the 
implementation of the identified 
management measures (above), it 
is considered EPA objective for 
the environmental factor of 
‘Terrestrial Environmental 
Quality’ can be met. 

Theme: Air 

Air Quality EPA Objective: 

“To maintain air 
quality and minimise 
emissions so that 
environmental values 
are protected.” 

(EPA 2021a). 

EPA Guidance: 

• Environmental Factor 
Guideline: Air Quality 
(EPA 2020a). 

The Proposal is located in a remote, arid 
pastoral rangeland environment.  The nearest 
sensitive human receptors are located > 5km 
from the Development Envelope (Wirrlimurra 
community 6 km east, Youngaleena 
community 8 km south, and Auski Munjina 
roadhouse 22km south-east). 

Existing air emissions within the Development 
Envelope are typical of those associated with 
a rural arid environment used for pastoralism.  
The primary sources of dust air emissions are 
from wind erosion, dust from vehicle 
movements on local roads/tracks and stock 
movements (especially during mustering).  
Gaseous air emissions are primarily from 
bushfires, livestock and vehicles (mainly 
carbon dioxide).  Other mining operations are 
located > 50km from the Proposal are 
therefore unlikely to significantly influence 
the local air shed.  

(Appendix 12). 

Baseline environmental surveys for the area of the 
Proposal and surrounds relevant to the ‘Air Quality’ factor 
have been completed as outlined within SLR (2021).  
Additional studies are proposed for modelling of effects 
on air quality from mining operations (principally dust 
emissions), and an assessment to determine any health or 
amenity effects with respect to relevant standards   

Mining will result in air emissions of dust through the 
clearing of native vegetation, wind erosion over cleared 
land areas, earthworks, drilling and blasting, handling and 
disposal of ore and waste rock.  Air emissions of dust may 
have the potential to affect environmental values 
adjacent to the Proposal (e.g. flora and vegetation) 
through the deposition of dust.  Mining will result in 
gaseous air emissions through electricity generation and 
combustion of fuels within mining vehicles and 
equipment, however potential effects of gaseous air 
emissions to other environmental values is not 
anticipated.   

In consideration of the remote and isolated location of the 
Proposal, the direct effects of the Proposal from dust and 
gaseous air emissions is not anticipated to be 
environmentally significant.  Potential indirect effects of 
the Proposal from dust air emissions can managed in 
accordance with standard environmental 

HPPL propose to manage the 
potential effect of the Proposal to 
the environmental factor of ‘Air 
Quality’ through key management 
measures including: 

• Land clearing (which may 
generate dust air emissions) 
restricted to within approved 
areas; 

• Implement standard dust 
suppression measures including 
water sprays and water carts; 

•  

• Conveyors and transfer points 
(ROM to plant) covered to 
minimise dust emissions from 
materials movements.  Transfer 
points to be fitted with dust 
suppression equipment; 

• Vehicle speed limits to minimise 
dust lift; 
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Factor EPA Objective and 
Guidance 

Receiving Environment Assessment of Proposal Impact Proposed Mitigation 

plans/procedures to ensure that dust air emissions are 
managed and monitored to acceptable levels (i.e. without 
significant environmental effects). 

• Limit the height and number of 
materials stockpiles potentially 
susceptible to dust generation 
by wind; 

• Minimise gaseous air emissions 
through mine planning which 
reduces vehicle trip distances 
and materials movement 
distances; 

• Minimise gaseous air emissions 
through energy efficiency and 
reduced energy consumption 
(e.g. potential for a solar farm to 
meet a portion of power supply 
requirements); and 

• Progressive and post-mining 
rehabilitation to minimise long-
term potential for dust 
emissions from disturbed land 
areas. 

Based on the predicted effect of 
the Proposal from dust and 
gaseous air emissions, subject to 
the implementation of the 
identified management 
measures (above), it is 
considered EPA objective for the 
environmental factor of ‘Air 
Quality’ can be met. 

Theme: Sea 
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Factor EPA Objective and 
Guidance 

Receiving Environment Assessment of Proposal Impact Proposed Mitigation 

Benthic 
Communities 
and Habitat 

EPA Objective: 

“To protect benthic 
communities and 
habitats so that 
biological diversity 
and ecological 
integrity are 
maintained.” 

(EPA 2021a). 

EPA Guidance: 

• Environmental Factor 
Guideline: Benthic 
Communities and 
Habitats (EPA 2016b). 

Not applicable – the Proposal is not located 
within or in proximity to the marine 
environment. 

Not applicable – the Proposal is not located within or in 
proximity to the marine environment. 

Not applicable – the Proposal is 
not located within or in proximity 
to the marine environment. 

Coastal 
Processes 

EPA Objective: 

“To maintain the 
geophysical 
processes that shape 
coastal morphology 
so that the 
environmental values 
of the coast are 
protected.” 

(EPA 2021a). 

EPA Guidance: 

• Environmental Factor 
Guideline: Coastal 
Processes 
(EPA 2016c). 

Not applicable – the Proposal is not located 
within or in proximity to the marine 
environment. 

Not applicable – the Proposal is not located within or in 
proximity to the marine environment. 

Not applicable – the Proposal is 
not located within or in proximity 
to the marine environment. 
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Factor EPA Objective and 
Guidance 

Receiving Environment Assessment of Proposal Impact Proposed Mitigation 

Marine 
Environmental 
Quality 

EPA Objective: 

“To maintain the 
quality of water, 
sediment and biota 
so that 
environmental values 
are protected.” 

(EPA 2021a). 

EPA Guidance: 

• Environmental Factor 
Guideline: Marine 
Environmental 
Quality (EPA 2016d). 

Not applicable – the Proposal is not located 
within or in proximity to the marine 
environment. 

Not applicable – the Proposal is not located within or in 
proximity to the marine environment. 

Not applicable – the Proposal is 
not located within or in proximity 
to the marine environment. 

Marine Fauna EPA Objective: 

“To protect marine 
fauna so that 
biological diversity 
and ecological 
integrity are 
maintained.” 

(EPA 2021a). 

EPA Guidance: 

• Environmental Factor 
Guideline: Marine 
Fauna (EPA 2016e). 

Not applicable – the Proposal is not located 
within or in proximity to the marine 
environment. 

Not applicable – the Proposal is not located within or in 
proximity to the marine environment. 

Not applicable – the Proposal is 
not located within or in proximity 
to the marine environment. 

Theme: People 

Human Health EPA Objective: 

“To protect human 
health from 
significant harm.” 

Not applicable – the Proposal is not located in 
proximity to occupied residences (receptors) 
for which human health could be affected. 

Not applicable – the Proposal is not located within or in 
proximity to occupied residences (receptors) for which 
human health could be affected.  

Not applicable – the Proposal is 
not located in proximity to 
occupied residences (receptors) 
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Factor EPA Objective and 
Guidance 

Receiving Environment Assessment of Proposal Impact Proposed Mitigation 

(EPA 2021a). 

EPA Guidance: 

• Environmental Factor 
Guideline: Human 
Health (EPA 2016f). 

The Proposal is located in a remote, arid 
pastoral rangeland environment.  The nearest 
sensitive human receptors are located > 5km 
from the Development Envelope. 

(Appendix 13). 

for which human health could be 
affected. 
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13 Description of Matters of National Environmental Significance   

The Commonwealth EPBC Act provides a legal framework for the protection of MNES. The EPBC Act 

requires that all actions that will or may have a significant impact on a MNES must be referred to the 

Minister for the Environment via the DAWE.  Protected matters under the EPBC Act include: 

• World heritage properties; 

• National heritage places (including Commonwealth Heritage Places); 

• Wetlands of international importance; 

• Listed threatened species and ecological communities; 

• Migratory species protected under international agreements; 

• Commonwealth marine areas; 

• A water resource, in relation to coal seam gas activities and large coal mining activities; 

• The Great Barrier Reef Marine Park; and 

• Nuclear Actions including uranium mining. 

In addition, protected matters include the environment where actions proposed will affect 

Commonwealth land or proposed actions are being undertaken by a Commonwealth agency. 

For consistency with the EPBC Act, the Proposal is referred to as the “Proposed Action” and 

Development Envelope as the “Proposed Action Area” in this section of the referral. 

13.1 Threatened Flora within the Proposed Action Area 

As discussed in Section 6.4.3.3, Seringia exastia and the common Seringia elliptica have been 

merged under the oldest valid name of Seringia exastia.  As Seringia elliptica is common and 

widespread throughout the Pilbara region, central WA and the Northern Territory and extends into 

South Australia, following the taxonomic revision, Seringia exastia is now considered common and 

widespread.  It is representative of existing populations within the local area, with 24 previous 

records with a 40 km radius of the Proposed Action Area (DBCA 2018).  This occurrence does not 

represent an extension to the known range of this taxa and impacts to this occurrence will not 

reduce the known range or extent.  Based on the above, the proposed impact on the occurrence of 

this taxa will not be significant. 

13.2 Threatened Fauna within the Proposed Action Area 

13.2.1 Northern Quoll (Dasyurus hallucatus) [Endangered]) 

13.2.1.1 Description 

Northern Quolls are nocturnal predators of invertebrates, small mammals, reptiles, birds, carrion 

and fruit. Northern Quolls become sexually mature at one year of age.  During the mating season 

(around June to August), males expend considerable energy fighting other males, and do not survive 
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to breed a second year. Females den in tree hollows, hollow logs and rock crevices; they raise a litter 

of up to eight young.  At the end of the breeding season, the Northern Quoll population is comprised 

almost entirely of mature females and their young. Females may live for two or three years (DoE 

2010).  A photo and mapped distribution of the Northern Quoll is shown in Plate 13.1.  

  

Photo credit: SPRAT database Commonwealth of Australia; Distribution map Species Profile and Threats Database DAWE 
(2021) 

Plate 13.1: Northern Quoll Photo and Mapped Distribution (Pilbara). 

13.2.1.2 Habitat Preference  

The Northern Quoll once ranged across the north of Australia but is now restricted to six separate 

land units including the Pilbara (Department of the Environment 2019a).  The Pilbara is regarded as 

the stronghold population for the species given the cane toad is not expected to make its way across 

the desert into parts of the Pilbara (Woinarski et al. 2014).  Preferred habitat for the Northern Quoll 

is rocky escarpments, but it also inhabits riverine habitats (Woinarski et al. 2014).  Rocky habitats 

with rock crevices and caves support higher densities of Northern Quoll (van Dyck and Strahan 2008; 

Woinarski et al. 2014).  Predominantly inhabiting dissected rocky escarpments, a male quoll can 

have a home range of more than 100 ha while a female occupies territories of up to 35 ha (van Dyck 

and Strahan 2008). 

Habitat critical to the survival of this species includes rocky habitats such as ranges, escarpments, 

mesas, gorges, breakaways, boulder fields, major drainage lines or treed creek lines (Commonwealth 

of Australia 2016).  Rocky Hills habitat containing breakaway, gorge and gully denning habitat is 

considered habitat critical to the survival of this species within the Proposed Action Area (ecologia 

2020) as shown in Figure 13.1.  These micro-habitats provide shelter for breeding, refuge from 

fire/predation and potential poisoning from Cane toads in the future (Commonwealth of Australia 

2016).  No major dispersal habitat for Northern Quolls such as major drainage lines is found within 

the Proposed Action Area (ecologia 2020).  Potential foraging habitat for the species within the 

Proposed Action Area consists of the drainage lines and Rocky Hills broad fauna habitat as shown in 

Figure 13.1. 
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13.2.1.3 Threats 

The National Recovery Plan for the Northern Quoll (Hill and Ward, 2010) aims to minimise the rate 

of decline of the Northern Quoll in Australia and ensure that viable populations remain in each of 

the major regions of distribution into the future.  The following threats to the Northern Quoll are 

identified within the plan: 

• Cane toads; 

• Feral predators; 

• Inappropriate fire regimes; 

• Habitat degradation; 

• Habitat destruction; 

• Disease; and  

• Population isolation.  

13.2.1.4 Species Recovery Objectives  

The National Recovery Plan for the Northern Quoll (Hill and Ward, 2010) identifies the following 

main objectives for the recovery of the species:    

• Protect Northern Quoll populations on offshore islands from invasion and establishment of Cane 
toads, cats and other potential feral species; 

• Foster the recovery of Northern Quoll sub-populations in areas where the species has survived 
alongside Cane toads; 

• Halt Northern Quoll population declines in areas not yet colonised by Cane toads; 

• Halt population declines in areas recently colonised by Cane toads; 

• Maintain secure populations and source animals for future reintroductions/introductions, if they 
become appropriate; 

• Reduce the risk of Northern Quoll populations being impacted by disease; 

• Reduce the impact of feral predators on Northern Quolls; and 

• Raise public awareness of the plight of Northern Quolls and the need for biosecurity of islands 
and WA. 

In Western Australia, the main recovery actions undertaken to protect Northern Quolls includes the 

implementation of the Cane toad strategy for Western Australia 2014 – 2019.  This strategy aims to:  

• Maximise understanding of Cane toads, their impacts and management options; 

• Minimise the impact of Cane toads; and  

• Implement long-term Cane toad management. 

The Kimberley Toad Busters, Stop the Toad Foundation and WA DBCA (Kununurra) undertake 

management activities to address threats from the Cane toad in Western Australia (Hill and 

Ward, 2010).  
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13.2.1.5 Survey Results  

A Level 2 two-phase terrestrial fauna survey and an extensive targeted survey for Northern Quolls 

was undertaken within the Mine Area of the Proposed Action Area in 2019 and 2020 (ecologia 

2020).  

According to the DoEE Northern Quoll referral guidelines (Commonwealth of Australia 2016), a low-

density population is characterised by infrequent captures of one or two individuals confined to one 

or two traps or where no trapping has identified a Northern Quoll, but latrine evidence remains.  A 

high-density population may be characterised by numerous camera triggers by multiple individuals 

across multiple cameras and/or traps on the site (Commonwealth of Australia 2016). 

Two Northern Quolls (one male and one female) were captured in cage traps and three individuals 

were captured on motion sensor camera traps at six locations within Rocky Hills during the Phase 1 

targeted survey (ecologia 2020).  After analysing data including location, time and date of captures 

combined with spot pattern identification, a low-density population occurs within the broader Rocky 

Hills habitat in the northern and north eastern portions of the Mine Area of the Proposed Action 

Area.  The targeted survey (ecologia 2020) aimed to determine the extent of habitat use by Northern 

Quolls in rocky habitats and did not re-survey habitat known to support quolls.  No Northern Quolls 

were recorded during the targeted survey, supporting the conclusion that a low-density population 

is confined to the north eastern section of the Mine Area of the Proposed Action Area (Figure 13.1).  

The Proposed Action Area received below average rainfall for the two seasons prior to the initial 

targeted survey (ecologia 2020) and the season prior to the follow up targeted survey received 

above average rainfall.  Multiple seasons of below average rainfall may potentially impact the size of 

the population and it is possible population numbers are yet to recover. 

In WA Northern Quoll populations considered important for the long-term survival of this species 

are populations surrounded by desert and without permanent water, and occur in habitat free of 

Cane toads, or habitat considered unlikely to support cane toads upon arrival (i.e. granite habitats) 

(Commonwealth of Australia 2016).  The Northern Quoll population within the Proposed Action Area 

occurs in habitats currently free of Cane toads and unlikely to support any future cane toad’s 

invasion due to a lack of water.  No natural permanent water sources were recorded within the 

Proposed Action Area and therefore, the population recorded is considered important for the long-

term survival of this species (ecologia 2020). 

The survey effort undertaken for the Northern Quoll is shown in Figure 8.2. The majority of the 

Proposal Area has been surveyed, with remaining areas limited largely to the Mulga West Borefield, 

access road and powerline corridor.  Borefield infrastructure such as pipes, roads and bore pads is 

low impact and can be designed, located and managed to avoid any significant species.  Additional 

vertebrate fauna surveys will be undertaken over the remaining areas within the Proposed Action 

Area, in particular within the Mulga West Borefield, prior to bore, pipeline and road locations being 

finalised. 
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13.2.1.6 Potential Impacts and Mitigation Measures 

Potential direct impacts identified for the Northern Quoll in relation to the Proposed Action include: 

• Fragmentation and clearing of a portion of mapped critical potential foraging habitat for the 
Northern Quoll which is likely to result in a residual impact to the low-density population of 
Northern Quoll at a localised scale;  

• Loss of individuals through vehicle movements;  

• Loss of fauna individuals through impacts resulting from ground disturbance;  

• Loss or injury of individual fauna due to presence of water storage facilities and trenching. 

Potential indirect impacts identified for the Northern Quoll in relation to the Proposed Action 

include: 

• A decline in health and/or change in habitat composition, arising from: 

o Dust deposition; 

o Saline water discharge to the environment and creeklines from pipeline spills, dust 
suppression activity, runoff; 

o Groundwater abstraction or re-injection; 

o Alteration of surface water flows;  

o Introduction and spread of weeds; and 

o Altered fire regimes. 

• Behavioural changes through increased light spill and noise emissions; 

• Loss of fauna individuals as a result of increased feral animal activity associated with: 

o The permanent presence of infrastructure and human activity (availability of food scraps/ 
water); 

o An increase in distribution across the landscape via linear infrastructure such as access 
roads; 

• Cumulative impacts to individuals and habitat from the Proposed Action and other projects within 
the region.   

The direct and indirect impacts to Northern Quoll as a result of the Proposed Action are yet to be 

quantified and will be detailed within the environmental assessment of the Proposed Action. 

Mitigation measures to address potential impacts to terrestrial fauna are outlined in Section 8.7.  

The proposed mitigation measures are not considered at variance to threat abatement measures 

and objectives outlined within the National Recovery Plan (Hill and Ward, 2010) and conservation 

advice for the species (TSSC, 2005).  

13.2.1.7 Predicted Outcome  

A residual impact is expected to occur for the low- density population of Northern Quolls occurring 

in the Proposed Action Area through the proposed clearing of critical and foraging habitat for the 

species within the Proposed Action Area.  
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Environmental outcomes of the Proposed Action will be detailed within the ERD as part of the 

environmental assessment of the Proposed Action. 

13.2.2 Pilbara Leaf-nosed Bat (Rhinonicteris aurantia [Vulnerable])  

13.2.2.1 Description 

The Pilbara Leaf-nosed Bat is of moderate size, having short fur, relatively small, pointed ears and a 

fleshy diamond-shaped nose leaf surrounding the nostrils.  It weighs around 8.7g–9.3 g and has a 

forearm length of 45.2mm–47.8 mm (Armstrong 2001, 2002).  Sexes are mostly similar in size, 

especially in external features (Armstrong 2002).  This small insectivorous bat occurs throughout the 

Pilbara and adjacent upper Gascoyne regions of Western Australia (DoEE 2016a). The Pilbara Leaf-

nosed Bat occurs in three sub-populations (eastern Pilbara, Hamersley Range and upper Gascoyne), 

which are separated by flat areas such as the Fortescue and Ashburton valleys, which impede gene 

flow (Armstrong 2001).  

An image of the Pilbara Leaf-nosed Bat and the species mapped distribution of the is shown in Plate 

13.2.  

  

Photo credit: Image from WA Museum (SPRAT 2021); Distribution map: Species Profile and Threats Database (DAWE 2021). 

Plate 13.2: Pilbara Leaf-nosed Bat photo and mapped distribution (Pilbara)  

13.2.2.2 Habitat Preference  

The Pilbara Leaf-nosed Bat has very restrictive habitat requirements, including caves and disused 

mines with hot to very hot and humid roost sites at 28°C to 32°C with 96% to 100% relative humidity 

(Armstrong 2001 and Churchill 2008).  During the Pilbara winter dry months, the Pilbara Leaf-nosed 

Bat colonies are thought to contract to the deepest mines and caves that maintain microclimates 

suitable for roosting (Armstrong 2001; van Dyck and Strahan 2008; Bullen and McKenzie 2011).  

During the hotter, wetter and more humid summer months, the species has a greater ability to 

disperse through the landscape.  The Pilbara Leaf-nosed Bat has been observed foraging in a variety 

of habitats- Triodia hummock grasslands covering low rolling hills and shallow gullies, with scattered 

Eucalyptus camaldulensis along the creeks (Department of the Environment 2019b).  This species is 

most commonly encountered over small pools of water in rocky gullies and gorges (Department of 

the Environment 2019b). Given the deficiency of information around the habitats required to sustain 



Environmental Protection Act 1986 (WA) Supporting 

Documentation 

Mulga Downs Iron Ore Mine 

Rev Document Number Author Position Approver Position Issue Date Page 

0 
20211222-MULG-PRA R. Duckworth Strategen JBS&G S. Blake Manager, Approvals 22/12/2021 

184 of 
249 

 

a roosting colony, it is often difficult to definitively define critical foraging habitat of the Pilbara Leaf-

nosed Bat DoEE 2016a).    

Within the Mine Area of the Proposed Action Area the mapped Breakaway, gorge and gully habitat is 

considered critical roosting habitat for the Pilbara Leaf-nosed Bat (Figure 13.2).  

Based on the priority foraging criteria outlined by the DoEE (2016a) the following categories of 

foraging habitat occurs within the Proposed Action Area: 

• The Mine Area portion of the Proposed Action Area was assessed as supporting Priority 2 Gully 
foraging habitat;  

• Gorge, gully and breakaway microhabitats within the Rocky Hills habitat is considered Priority3 
foraging habitat; and 

• Open grassland and woodland within the Proposed Action Area is considered Priority 5 foraging 
habitat (ecologia 2021a).  

An area within the Priority 2 Gully foraging habitat is considered ‘critical’ foraging habitat for the 
species (based on frequent, continued presence during surveys) indicating the area is a preferred 
commuting and foraging area as shown in Figure 13.2 (ecologia 2021a).  

All habitat types are considered widespread in a regional context (ecologia 2021a). 
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13.2.2.3 Threats 

Known or perceived threats to the Pilbara Leaf-nosed Bat identified in the species conservation 

advice (DoEE 2016a) include: 

• Habitat loss, modification and/or degradation; 

• Restricted geographical distribution (area of occupancy and extent of occurrence); 

• Habitat destruction, disturbance and/or modification due to mining activities; and  

• Human induced disturbance due to unspecified activities. 

13.2.2.4 Species Recovery Objectives 

National conservation management objectives identified within the DoEE (2016a) conservation 

advice for the species include: 

• Ensure that activities within the range of the Pilbara Leaf-nosed Bat do not have a significant 
impact under the EPBC Act;  

• Eliminate key threats to the Pilbara Leaf-nosed Bat and halt the predicted decline of the species 
through best practice mining design and construction and better coordinated regional 
management; 

• Protect and manage all known roost sites to support the recovery and long-term persistence of 
the Pilbara Leaf-nosed Bat; 

• Identify and protect sufficient high value foraging habitat around roost sites to support the long-
term persistence of Pilbara Leaf-nosed Bat colonies; and 

• Support coordinated research on the occurrence, population size and ecological requirements of 
the Pilbara Leaf-nosed Bat so best practice management options can be developed to minimise 
anticipated impacts from new and existing mining activity. 

Priority Conservation Actions for regional management identified within the DoEE (2016a) 

Conservation Advice for the species include:  

• Discover new occurrences; 

• Discover new roosts; 

• Confirm diurnal roosts; 

• Protect roosts; 

• Monitor the population; 

• Assess and protect high value foraging habitat;  

• Develop and support coordinated research; 

• Encourage submission of occurrence data; 

• Suitably control public access to all known roost sites on both private and public lands; and 

• Implement a separate regional management plan. 
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13.2.2.5 Survey Results  

A high amount of survey effort has been undertaken for the Pilbara Leaf-nosed Bat within the Mine 

Area portion of the Proposed Action Area over multiple seasons (Figure 8.4).   

In summary, between April 2019 and March 2021, SM4 bat detectors have been used to assess 252 

sites (504 recording nights) including cave entrances, suspected flight paths and systematic trap sites 

(Figure 8.4) with calls of the Pilbara Leaf-nosed Bat recorded at 103 sites.  

Within the study area 82 cave habitat assessments were completed and 44 caves were assessed as 

having the potential to be used as a Pilbara Leaf-nosed Bat diurnal roosting site (Figure 8.8).  All 44 

potential Pilbara Leaf-nosed Bat diurnal roost caves within the study area were surveyed for a 

minimum of one night, with the exception of one cave (MEC016), which was the site of a long-term 

bat detector (79 consecutive recording nights). Pilbara Leaf-nosed Bat calls were recorded 

consistently across all surveys and seasons indicating year-round foraging within the Proposed 

Action Area.  However, none of the observations suggest the presence of a permanent diurnal roost 

(Priority 1) or a non-permanent breeding roost (Priority 2) within the Proposed Action Area.  The 

year-round presence and call times recorded indicate it is likely a diurnal roost occurs in the vicinity 

of the Mine Area of the Proposed Action Area; however, is unlikely to occur within the Proposed 

Action Area (Specialised Zoological 2021).  Following targeted surveys, it was concluded caves within 

the Proposed Action Area (with the exception of cave (MEC016) identified as a potential Priority 3 

transitory roost), are likely to be used as nocturnal refuges (Priority 4) and, although not considered 

critical habitat, are considered important for persistence of the species in the local area (ecologia 

2021a). 

Echolocation calls of the Pilbara Leaf-nosed Bat were recorded at one cave (MEC034) on 30 March 

2021. Calls were recorded between 20h56 and 21h25 indicating this cave may be used as a nocturnal 

shelter (Priority 4).  The call times indicate that this cave is unlikely to be used as a diurnal roost 

(Specialised Zoological 2021 in ecologia 2021a). 

Based on foraging activity, The Proposed Action Area supports foraging habitat in the following 

mapped terrestrial fauna habitats: Gullies (Priority 2), Rocky Outcrop (Priority 3) and open grassland 

and woodland (Priority 5) foraging habitat (ecologia 2021a).  Regular detections indicate that the 

creek line habitat is a preferred commuting and foraging area for Pilbara Leaf-nosed Bat in the 

Proposed Action Area and is considered critical foraging habitat for the species (Figure 13.2). 

The majority of the Proposal Area has been surveyed, with remaining areas limited largely to the 

Mulga West Borefield, access road and powerline corridor (Figure 8.4).  Borefield infrastructure such 

as pipes, roads and bore pads is low impact and can be designed, located and managed to avoid any 

significant species.  Additional vertebrate fauna surveys will be undertaken over the remaining areas 

within the Proposed Action Area, in particular within the Mulga West Borefield, prior to bore, 

pipeline and road locations being finalised. 

13.2.2.6 Potential Impacts and Mitigation Measures 
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Potential direct impacts identified for the Pilbara Leaf-nosed bat in relation to the Proposed Action 

include: 

• Fragmentation and clearing of a portion of mapped critical habitat and foraging habitat for 
the Pilbara Leaf-nosed Bat.; and  

• Loss or injury of individuals through vehicle movements or collision with barbed wire fencing. 

Potential indirect impacts identified for the Pilbara Leaf-nosed bat in relation to the Proposed Action 

include: 

• A decline in health and/or change in habitat composition, arising from: 

o Dust deposition; 

o Saline water discharge to the environment and creeklines from pipeline spills, dust 
suppression activity, runoff; 

o Groundwater abstraction or re-injection; 

o Alteration of surface water flows;  

o Introduction and spread of weeds; and 

o Altered fire regimes. 

• Increased competition for prey as a result of increased feral animal activity associated with 
the following: 

o Permanent presence of infrastructure and human activity (availability of food scraps/ water); 

o Increase in distribution across the landscape via linear infrastructure such as access roads; 

• Behavioural changes through increased light spill and noise emissions and construction or 
formation of artificial water bodies; and 

• Cumulative impacts to individuals and habitat from the Proposed Action and other projects 
within the region.   

The direct and indirect impacts to Pilbara Leaf-nosed Bat as a result of the Proposed Action are yet 

to be quantified and will be detailed within the environmental assessment of the Proposed Action. 

Mitigation measures to address potential impacts to terrestrial fauna are outlined in Section 8.7.  

Proposed mitigation measures are not considered to be at variance with the recovery actions 

provided within the conservation advice for the species (DoEE, 2016a). 

13.2.2.7 Predicted Outcome 

A residual impact through proposed clearing of a portion of foraging and critical habitat within the 

Proposed Action Area for this species is expected to occur.  

Environmental outcomes of the Proposed Action will be detailed within the ERD as part of the 

environmental assessment of the Proposed Action. 

13.2.3 Ghost Bat (Macroderma gigas [Vulnerable]) 

13.2.3.1 Description 
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The Ghost Bat is the largest Microchiroptera bat in Australia, is strictly carnivorous and captures its 

prey mainly on the ground before returning to an established feeding site to devour its catch (van 

Dyck and Strahan 2008). 

An image of the Ghost Bat and the species mapped distribution of the is shown in Plate 13.3.  

  

Photo credit: The West Australian, Distribution map: Species Profile and Threats Database (DAWE 2021) 

Plate 13.3: Ghost Bat photo and mapped distribution  

13.2.3.2 Habitat Preference  

The Ghost Bat has a patchy but widespread distribution across northern Australia.  Preferred 

roosting habitat in the Pilbara region includes deep complex caves beneath bluffs of low rounded 

hills, often composed of Marra Mamba or banded iron formation, granite rock piles and abandoned 

mines (Armstrong and Anstee, 2000).  Ghost Bats regularly use three types of roost: 

• Nocturnal roosts or feeding sites;  

• Diurnal or day roosts that may be permanent or semi-permanent sites; and  

• Maternity roosts that are diurnal roosts with the range of characteristics allowing regular or 
permanent occupancy.  

Ghost Bats are known to move between a number of caves seasonally or as dictated by weather 

conditions (Hutson et al. 2001) and disperse widely when not breeding but concentrate in a 

relatively few roost sites when breeding (DoEE 2016b). 

Critical habitat for this species within the Proposed Action Area overlaps with the Northern Quoll 

and Pilbara Olive Python in the form of breakaway, gorge and gully habitat within the Rocky Hills 

habitat type (ecologia 2020) (Figure 13.3). 

The Rocky Hills habitat can potentially contain roosting habitat (caves or deep crevices) for the Ghost 

Bat; however, despite extensive searches, only two Ghost bat middens were identified within this 

habitat type (Figure 13.3).  This species has the potential to forage in all habitat types in the 

Proposed Action Area (Figure 13.3).   
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13.2.3.3 Threats 

The DoEE (2016b) conservation advice for the species list the following threatening processes for the 

Ghost Bat: 

• Habitat loss (destruction of, or disturbance to, roost sites and nearby areas) due to mining; 

• Disturbance of (human visitation at) breeding sites; 

• Modification to foraging habitat; 

• Collision with fences, especially those with barbed wire; 

• Collapse or reworking of old mine adits; 

• Contamination by mining residue at roost sites; 

• Disease; 

• Poisoning by cane toads; and  

• Competition for prey with foxes and feral cats.  

13.2.3.4 Species Recovery Objectives  

Recommended recovery actions for the Ghost Bat (Woinarski et al., 2014) include: 

• Active mitigation of threats including: 

o Protect land with significant colonies; 

o Replacing the top strand of barbed wire fences close to roost sites, with single-strand wire 
and put a metal disc (around 10 cm × 10 cm) between the top and second strands; 

o Protect roost sites and surrounding foraging areas from disturbance, including the loss of 
habitat quality due to changes to fire and grazing regimes; and 

o Where appropriate, modify roost site areas to reduce risks of collapse, and ensure mine-
adits that are known roost sites for Ghost Bats are maintained following the cessation of 
mining activities. 

• Captive breeding; 

• Quarantining isolated populations; 

• Translocation; 

• Community engagement and education; and 

• Reduce disturbance of roost sites. 

13.2.3.5 Survey Results  

A single Ghost Bat call was recorded during Phase 1 Level 2 survey (April 2019) indicating the 

presence of this species within the Mine Area portion of the Proposed Action Area.  No additional 

calls of Ghost Bats have been recorded during subsequent targeted bat surveys undertaken within 

the Proposed Action Area (ecologia 2021a).  Following completion of cave habitat assessments of 82 

caves within the Proposed Action Area (ecologia 2021a), only six caves were assessed as being 

potentially suitable for Ghost Bats to roost in and 24 were identified as potential nocturnal refuges 
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(ecologia 2021a).  Ghost Bats were not observed in any caves during targeted cave habitat 

assessments. However, Ghost Bat middens comprised of scat and feeding debris were recorded at 

two caves (MEC001 and MEC030 – Plate 13.4) indicating this species intermittently utilises caves 

within the Proposed Action Area whilst feeding (ecologia 2021a).  These locations are shown in 

Figure 13.3.  

Given the high amount of survey effort undertaken (Figure 8.4) including searching for caves in the 

Rocky Hills habitat, via walking, driving and flying of the UAV, it is unlikely that an important Ghost 

Bat (maternity or diurnal) roost occurs within the Mine Area portion of the Proposed Action Area 

(Figure 8.4).  Whilst surveys for this species have not yet been completed within the Mulga West 

Borefield, access road and powerline corridor borefield infrastructure such as pipes, roads and bore 

pads is low impact and can be designed, located and managed to avoid any maternity or diurnal 

Ghost Bat roosts that may occur.  Additional vertebrate fauna surveys will be undertaken over the 

remaining areas within the Proposed Action Area, in particular within the Mulga West Borefield, 

prior to bore, pipeline and road locations being finalised.  

 

Ghost Bat midden at MEC030 

(ecologia 2020) 

 

Ghost Bat midden at MEC001 
(ecologia 2020) 

Plate 13.4 Ghost Bat middens recorded during cave habitat assessments 

13.2.3.6 Potential Impacts and Mitigation Measures 

Potential direct impacts identified for the Ghost Bat in relation to the Proposed Action include: 

• Fragmentation and clearing of a portion of potential Ghost Bat foraging habitat; and 

• Loss or injury of individuals through vehicle movement/ collision with barbed wire fencing. 

Potential indirect impacts identified for the Ghost Bat in relation to the Proposed Action include: 

• A decline in health and/or change in habitat composition, arising from: 

o Dust deposition; 
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o Saline water discharge to the environment and creeklines from pipeline spills, dust 
suppression activity, runoff; 

o Groundwater abstraction or re-injection; 

o Alteration of surface water flows;  

o Introduction and spread of weeds; and 

o Altered fire regimes. 

• Increased competition for prey as a result of increased feral animal activity associated with the 
following: 

o The permanent presence of infrastructure and human activity (availability of food 
scraps/water); 

o An increase in distribution across the landscape via linear infrastructure such as access 
roads; and 

• Behavioural changes through increased light spill and noise emissions and construction or 
formation of artificial water bodies; and  

• Cumulative impacts to individuals and habitat from the Proposed Action and other projects within 
the region.   

The direct and indirect impacts to Ghost Bat as a result of the Proposed Action are yet to be 

quantified will be detailed within the environmental assessment of the Proposed Action. 

Mitigation measures to address potential impacts to the Ghost Bat are outlined in Section 8.7.  

Proposed mitigation measures are not considered to be at variance with the recovery actions 

provided within the conservation advice for the species (DoEE, 2016b). 

13.2.3.7 Predicted Outcome  

It is unlikely a Ghost Bat roost occurs within the eastern portion of the Proposed Action Area or 

within five km surrounds (ecologia 2020).  Therefore, potential impacts to Ghost Bat roosting habitat 

from the Proposed Action are considered low.  

This species has the potential to forage in all habitat types in the Proposed Action Area; comprising 

of Mixed Eucalypt/Mulga Floodplain, Stony Spinifex Plains and Hillslopes, Mulga Woodland, Calcrete 

Stony Plain, Drainage Line, and Rocky Hills within the Mine Area portion of the Proposed Action 

Area, of which a portion is proposed to be cleared.  Considerable suitable foraging habitat for this 

species will remain within the Proposed Action Area and surrounds. 

Environmental outcomes of the Proposed Action will be detailed within the ERD as part of the 

environmental assessment of the Proposed Action. 

13.2.4 Pilbara Olive Python (Liasis olivaceus barroni [Vulnerable]) 

13.2.4.1 Description 

The Pilbara Olive Python is a dull olive-brown to pale fawn or rich brown python with a white/cream 

belly, pale lips finely dotted with pale grey or brown, pitted anterial scales bordering the lips and 
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smooth scales in 55–80 rows at mid-body.  The Pilbara Olive Python, is one of Australia’s largest 

snakes and can grow to four metres in length with an average size of 2.5m (Cogger 2000).  Females 

are slightly longer than males (Shine & Slip 1990). 

Two distinct populations of the Pilbara Olive Python exist (not including the northern subspecies L. 

olivaceus olivaceus) with one isolated around Mt Augustus in the Gascoyne, and the other occurring 

across a vast area from the Burrup Peninsula, Ord Ranges and Meentheena south to Nanutarra and 

Newman (Storr et al. 2002). 

Population size estimates are difficult due to the Pilbara Olive Python’s cryptic nature and lack of 

reliable trapping or census techniques (DEWHA 2008).  The main threats to this subspecies come 

from predation by feral cats and foxes, particularly of juveniles, competition with foxes for food, and 

destruction of habitat (Pearson 2006). 

An image of the Pilbara Olive Python and the species mapped distribution of the is shown in Plate 

13.5.  

  

Photo credit: Reptiles WA, Distribution map: Species Profile and Threats Database (DAWE 2021) 

Plate 13.5: Pilbara Olive Python photo and mapped distribution (Pilbara). 

13.2.4.2 Habitat Preference  

The Pilbara Olive Python is restricted to gorges, rocky habitats and escarpments of the Pilbara 

(Wilson and Swan 2013).  Bush and Maryan (2011) noted Pilbara Olive Pythons have been observed 

from locations some distance from water sources including granite outcrops, elevated mesas and 

spinifex plains on stony ground, preferring to shelter in caves, crevices and beneath large boulders.  

This species is primarily nocturnal and tends to shelter in small caves or under vegetation during the 

day, although it is occasionally active after sunrise, particularly in the warmer summer months 

(Pearson, 2003).  

Based on survey information available to date, the Proposed Action Area does not contain deep 

gorges or permanent sources of water considered preferred habitat for this species (TSSC 2008).  

Habitat quality for this species is strongly influenced by the presence of waterholes and billabongs 

(Pearson 2006 and DoEE 2019a). 
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The Rocky Hills broad habitat contains breakaway, gorge and gully areas considered suitable critical 

habitat for the species and Drainage Line habitat provides suitable foraging habitats for the species 

within the Mine Area of the Proposed Action Area (ecologia 2020).  

13.2.4.3 Threats 

The Commonwealth Species Profile and Threats database (DoEE 2019a) and the DEWHA (2008) 

conservation advice for the species list the following threatening processes for the Pilbara Olive 

Python: 

• Habitat loss and/or degradation; 

• Predation by feral cats (Felis catus) and foxes (Vulpes vulpes), particularly of juveniles; 

• The predation of food sources; 

• Deliberate road kills, associated with increased road traffic; and 

• Death resulting from mistaken identification as a poisonous brown snake (Pearson, 2006; Swan, 
2007). 

13.2.4.4 Species Recovery Objectives 

Priority recovery and threat abatement actions identified by the DEWHA (2008) for the Pilbara Olive 

Python include:  

• Identify populations of high conservation priority; 

• Ensure road widening, maintenance activities, and gas infrastructure development (or 
development activities) in areas where the Olive Python (Pilbara subspecies) occurs do not 
adversely impact on known populations; 

• Manage any changes to hydrology which may result in changes to the water table levels, 
increased run-off, sedimentation or pollution;  

• Investigate further formal conservation arrangements such as the use of covenants, 
conservation agreements or inclusion in reserve tenure; 

• Implement the Threat Abatement Plan for the control and eradication of foxes and cats in the 
local region; 

• Raise awareness of the Pilbara Olive Python within the local community; 

• Use road signage to raise awareness of the Pilbara Olive Python with road users on or near 
roads; and  

• Investigate options for linking, enhancing or establishing additional populations. 
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13.2.4.5 Survey Results  

The results of the desktop assessment indicates the distribution of this species occurs widely across 

the broader landscape and is not restricted to specialised habitats within the Proposed Action Area 

(ecologia 2020). 

A single Pilbara Olive Python was opportunistically recorded at the exploration camp within the 

Proposed Action Area during the ecologia (2020) Phase 1 vertebrate fauna baseline survey.  

Extensive targeted survey effort was undertaken to determine if suitable habitat to support the 

Pilbara Olive Python occurred within the Proposed Action Area.  However, no further records of 

Pilbara Olive Pythons or secondary signs of this species were recorded during targeted searches 

(ecologia 2020). 

As no further individuals have been recorded it is considered Pilbara Olive Pythons are unlikely to be 

present in high numbers within the Proposed Action Area (ecologia 2020).  

Survey effort undertaken for the Pilbara Olive Python is illustrated in Figure 8.2   Whilst surveys for 

this species have not yet been completed within the Mulga West Borefield, access road and 

powerline corridor borefield infrastructure such as pipes, roads and bore pads is low impact and can 

be designed, located and managed to avoid any suitable habitat for the Pilbara Olive Python that 

may occur.  Additional vertebrate fauna surveys will be undertaken over the remaining areas within 

the Proposed Action Area, in particular within the Mulga West Borefield, prior to bore, pipeline and 

road locations being finalised. 

13.2.4.6 Potential Impacts and Mitigation Measures 

Potential direct impacts identified for the Pilbara Olive Python in relation to the Proposed Action 

include: 

• Fragmentation and clearing of a portion of suitable foraging habitat for the species within the 
Proposed Action Area; 

• Direct loss or injury of individual fauna due to trenching and vehicle movements. 

Potential indirect impacts identified for the Pilbara Olive Python in relation to the Proposed Action 

include: 

• A decline in health and/or change in habitat composition, arising from: 

o Dust deposition; 

o Saline water discharge to the environment and creeklines from pipeline spills, dust 
suppression activity, runoff; 

o Groundwater abstraction or re-injection; 

o Alteration of surface water flows;  

o Introduction and spread of weeds; and 

o Altered fire regimes. 
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• Indirect loss of individuals as a result of increased invasive animal activity associated with the 
following: 

o The permanent presence of infrastructure and human activity (availability of food 
scraps/ water); 

o An increase in distribution across the landscape via linear infrastructure such as access 
roads; and 

• Behavioural changes through increased light spill and noise emissions; and  

• Cumulative impacts to individuals and habitat from the Proposed Action and other projects 
within the region.   

The direct and indirect impacts to Pilbara Olive Python as a result of the Proposed Action are yet to 

be quantified and will be detailed within the environmental assessment of the Proposed Action. 

Mitigation measures to address potential impacts to terrestrial fauna are outlined in Section 8.7.  

The proposed mitigation measures are not considered to be at variance with the recovery actions 

provided within the conservation advice for the species. 

13.2.4.7 Predicted Outcome 

This species is likely to occur in low densities within the Proposed Action Area.  The development will 

result in the clearing of a portion of mapped critical habitat within the Proposed Action Area; 

however, it is expected large areas of preferred habitat for this species will remain following 

implementation of the Proposed Action.  

Environmental outcomes of the Proposed Action will be detailed within the ERD as part of the 

environmental assessment of the Proposed Action. 

13.2.5 Grey Falcon (Falco hypoleucos [Vulnerable])  

13.2.5.1 Description 

The Grey Falcon is a compact, falcon with a heavy thick chest, long wings and dark wing tips (Debus 

1998; Schoenjahn 2010).  The under-body is pale grey and the tail has narrow blackish bars.  The 

Grey Falcon is a poorly-known endemic species of inland Australia that has a very broad and 

scattered distribution, including the Pilbara bioregion (Garnett et al. 2011).  The species is a resident 

or nomadic visitor to inland parts and occurs in lightly wooded riverine plains.  The species often 

nests in Eucalypts along watercourses and has been recorded from both River red gum (Eucalyptus 

camaldulensis) and Coolabah (Eucalyptus coolabah) (Garnett et al. 2011). 

Breeding occurs from June to November, with eggs laid in the old nests of other birds, particularly 

those of other raptors or corvids.  The nests chosen are usually in the tallest trees along 

watercourses, particularly River Red Gum (Eucalyptus camaldulensis) and Coolibah (E. coolabah), but 

falcons also nest in telecommunication towers (Marchant and Higgins 1993).  

An image of the Grey Falcon and the species mapped distribution of the is shown in Plate 13.6.  
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Photo credit: BirdLife Australia, Distribution map: Species Profile and Threats Database (DAWE 2021) 

Plate 13.6: Grey Falcon photo and mapped distribution 

13.2.5.2 Habitat Preference 

The species is a resident or nomadic visitor to inland parts of Australia and occurs in lightly wooded 

riverine plains.  The species often nests in eucalypts along watercourses and has been recorded from 

both River Red Gum (Eucalyptus camaldulensis) and Coolabah (Eucalyptus coolabah) (Garnett et al. 

2011). 

The species occurs in arid and semi-arid Australia, including the Murray-Darling Basin, Eyre Basin, 

central Australia and Western Australia (Marchant and Higgins 1993).  The species is mainly found 

where annual rainfall is less than 500 mm, except when wet years are followed by drought, when 

the species might become marginally more widespread (Schoenjahn 2018). 

13.2.5.3 Threats 

In the absence of focused studies on Grey Falcons, all potential threats to the species that have been 

published are based on general considerations and extrapolations from better studied species and 

are therefore speculative.  The species conservation advice outlines the following potential threats 

to the Grey Falcon: 

• Feral species (predation by cats); 

• Climate change;  

• Demographic and genetic stochastic events (small population size); 

• Habitat loss and fragmentation (grazing by exotic herbivores, nest shortages); 

• Disturbance (birdwatchers, photographers); 

• Direct mortality (vehicle, collision with fences and powerlines); and 

• Harvesting (egg collecting, falconry). 
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13.2.5.4 Species Recovery Objectives 

There is no specific Recovery Plan for this species as the Conservation Advice (DAWE 2020) provides 

sufficient guidance on the recovery of the Grey Falcon.  

Primary conservation actions include supporting initiatives to improve habitat management, cat 

control in arid and semi-arid Australia. However, given the understanding of threats is poor, these 

actions are tentative and may be subject to change in priority. Conservation and management 

priorities for the species include: 

• Habitat loss, disturbance and modifications; 

• Support improved fire and grazing management in areas where Grey Falcons are known to 
occur; 

• Protect known nesting trees and implement appropriate buffer from development, where 
possible; 

• Support the establishment and survival of replacement nest trees in areas where Grey Falcon 
in known to breed; 

• Retain artificial structures with known or potential Grey Falcon nests; 

• Feral species: 

• Control feral cats and camels in areas where Grey Falcons are known to occur, especially in 
known roosting and nesting areas. 

13.2.5.5 Survey Results  

This species was recorded in the Proposed Action Area during the October 2018 Level 1 survey 

(ecologia 2020). Database search results indicate this species has previously been recorded eight 

times within 40 km of the Proposed Action Area (Figure 8.6).  

Grey Falcons have the potential to overfly all habitat types within the Proposed Action Area and the 

Mixed Eucalypt/Mulga Floodplain provides potential for suitable nesting habitat. No nesting trees for 

the species were recorded during Level 2 fauna surveys; however, surveys were completed outside 

of the species breeding season.  

Whilst surveys for this species have not yet been completed within the Mulga West Borefield, access 

road and powerline corridor borefield infrastructure such as pipes, roads and bore pads is low 

impact and can be designed, located and managed to avoid any suitable habitat for the Grey Falcon 

that may occur.  Additional vertebrate fauna surveys will be undertaken over the remaining areas 

within the Proposed Action Area, in particular within the Mulga West Borefield, prior to bore, 

pipeline and road locations being finalised. 

13.2.5.6 Potential Impacts and Mitigation Measures 

Potential direct impacts identified for the Grey Falcon in relation to the Proposed Action include: 

• Fragmentation and clearing of a portion of potentially suitable nesting habitat for the Grey 
Falcon.   
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Potential indirect impacts identified for the Grey Falcon in relation to the Proposed Action include:  

• A decline in health and/or change in habitat composition, arising from: 

o Dust deposition; 

o Saline water discharge to the environment and creeklines from pipeline spills, dust 
suppression activity, runoff; 

o Groundwater abstraction or re-injection; 

o Alteration of surface water flows;  

o Introduction and spread of weeds; and 

o Altered fire regimes. 

• Loss of individuals as a result of increased feral animal activity associated with the following: 

o The permanent presence of infrastructure and human activity (availability of food 
scraps/ water); and 

o An increase in distribution across the landscape via linear infrastructure such as access 
roads. 

•  Cumulative impacts to individuals and habitat from the Proposed Action and other projects 
within the region.   

The direct and indirect impacts to Grey Falcon as a result of the Proposed Action are yet to be 

quantified and will be detailed within the environmental assessment of the Proposed Action. 

Mitigation measures to address potential impacts to terrestrial fauna are outlined in Section 8.7.  

The proposed mitigation measures are not considered to be at variance with the recovery actions 

provided within the conservation advice for the species. 

13.2.5.7 Predicted Outcome 

Significant impacts to this species from the Proposed Action are unlikely.  Grey Falcons have the 

potential to overfly all habitat types within the Proposed Action Area and suitable habitat for this 

species occurs widely in the surrounding region.  

13.3 Threatened Fauna with potential to occur within the Proposed Action 
Area 

13.3.1 Night Parrot (Pezoporus occidentalis [Endangered]) 

13.3.1.1 Description 

The Night Parrot is one of Australia’s rarest birds, with very few confirmed sightings in recent years 

(Pyke & Ehrlich, 2014). It is a highly elusive nocturnal ground dwelling parrot found in the arid and 

semi-arid zones of Australia.  

The Proposed Action Area occurs within the high priority area for occurrence of the Night Parrot 

(DBCA 2017).  

An image of the Night Parrot and the species mapped distribution of the is shown in Plate 13.7.  
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Photo credit: bushheritage.org.au; Distribution map: from Species Profile and Threats Database (DAWE 2021) 

Plate 13.7: Night Parrot Photo and Mapped Distribution 

13.3.1.2 Habitat Preference 

Night Parrots are cryptic, nocturnal and endemic to Australia’s arid interior.  Night Parrots reportedly 

occur in spinifex grasslands in stony or sandy areas on floodplains or near creeks, shrubby samphire 

and chenopod vegetation on claypans or at the edges of salt lakes, and in dense, low vegetation 

around watercourses (Murphy et al. 2017; Night Parrot Recovery Team, 2017; Pyke and Ehrlich, 

2014).  Based on limited data Night Parrots seem to prefer to nest in large Spinifex hummocks 

(Murphy et al. 2017), which is a common and widespread habitat type throughout much of the 

Pilbara region. 

The Chenopod/Cracking Clay Floodplains habitat in the Mine Area of the Proposed Action Area is 

considered potentially suitable foraging habitat for the species (ecologia 2020).  Chenopod/Cracking 

Clay Floodplains habitat is generally mapped as being in ‘Good’ to ‘Degraded’ condition, due to 

trampling and grazing by cattle.  The most prospective habitat for the Night Parrot (long unburnt 

spinifex) is limited and patchily distributed within the Proposed Action Area (ecologia 2020). 

13.3.1.3 Threats 

Given the paucity of records for this species and limited knowledge of ecology and the threatening 

processes to the Night Parrot it is difficult to determine known threats to the species (Garnett et al. 

2011). Blyth (1996) proposed a list of threats considered realistic in the absence of direct evidence.  

Threats to the species are likely to vary across its range.  Plausible threats considered for the species 

by the DoEE (2016c) include: 

• Predation by feral predators (foxes and cats); 

• Soil disturbance from feral herbivores;  

• Degradation of habitat around water points by livestock and feral herbivores and livestock; 

• Competition for food by livestock or feral herbivores; 

• Changes to fire regimes; 

• Disease (psittacine bird species are susceptible to beak and feather disease); 
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• Loss of habitat by deliberate disturbance or development activities;  

• Climate change; 

• Illegal collection of birds or eggs; 

• Fences (Night Parrots fly low over the ground, thus increasing the risk of collision); and 

• Reduction in water availability through reduced waterhole maintenance. 

13.3.1.4 Recovery Objectives 

The Night Parrot Recovery Teams interim conservation strategy for the Night Parrot is to (Night 

Parrot Recovery Team, pers comm. 2016): 

• Secure the only known extant population by eliminating or minimising key local threats; 

• Improve the knowledge of species biology and ecology;  

• Identify the most effective survey methods; and  

• Identify and secure further populations across its former range.  

13.3.1.5 Survey Results  

There are only two contemporary records of the species within Western Australia, one of which is 

from the Fortescue Marsh (Davis and Metcalf, 2008).  The most recent record was in the vicinity of 

the FMG Cloudbreak mine, approximately 140 kms east of the Proposed Action Area (FMG, 2021). 

Survey effort undertaken for the Night Parrot is shown Section 8.7.  Acoustic recording units (ARUs) 

were established in seven locations considered to be the most prospective Night Parrot habitat (long 

unburnt spinifex) for a minimum of six nights.  In addition, three ARUs were also deployed within the 

Chenopod/ Cracking Clay Floodplain, Stony Spinifex Plains and Hillslopes habitat types during the 

ecologia (2019) targeted survey. The survey effort undertaken within the Mine Area of the Proposed 

Action Area is considered sufficient based on current Night Parrot survey guidelines (DBCA 2017). 

Despite sufficient survey effort being undertaken (Appendix 7) within the Mine Area section of the 

Proposed Action Area, the species was not recorded.  The likelihood of this species occurring in the 

Proposed Action Area is considered unlikely, given the patchy potentially suitable habitats, and no 

calls being recorded.  

Whilst surveys for this species have not yet been completed within the Mulga West Borefield, access 

road and powerline corridor borefield infrastructure such as pipes, roads and bore pads is low 

impact and can be designed, located and managed to avoid any suitable habitat for the Night Parrot 

that may occur.  Additional vertebrate fauna surveys will be undertaken over the remaining areas 

within the Proposed Action Area, in particular within the Mulga West Borefield, prior to bore, 

pipeline and road locations being finalised. 
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13.3.1.6 Potential Impacts and Mitigation Measures 

Potential direct impacts identified for the Night Parrot in relation to the Proposed Action include:  

• Fragmentation and clearing of potentially suitable habitat such as Chenopod/Cracking Clay 
Floodplains (foraging) and long unburnt spinifex (nesting); and  

• Injury or loss of fauna through vehicle movements/vehicle strike and installation of fencing. 

Potential indirect impacts identified for the Night Parrot in relation to the Proposed Action include: 

• Decline in health and/or change in habitat composition, arising from: 

o Alteration of groundwater levels through either groundwater abstraction; 

o Alteration of surface water flows;  

o Introduction and spread of weeds; and 

o Altered fire regimes. 

• Loss of fauna as a result of increased feral animal activity associated with the following: 

o An increase in distribution across the landscape via linear infrastructure such as access roads; 
and 

• Cumulative impacts to fauna individuals and habitat from the Proposed Action and other 
projects within the region.  

The direct and indirect impacts to Night Parrot as a result of the Proposed Action are yet to be 

quantified and will be detailed within the environmental assessment of the Proposed Action. 

Mitigation measures to address potential impacts to terrestrial fauna are outlined in Section 8.7.  

Proposed mitigation measures for the Night Parrot are not considered to be at variance with the 

recovery actions outlined within the conservation advice for the species (DoEE 2016c). 

13.3.1.7 Predicted Outcome 

Potential habitat within the Proposed Action Area for the Night Parrot is limited and patchily 

distributed. Based on the condition of potentially suitable foraging habitat and the absence of 

optimal breeding habitat combined with a lack of records within the Proposed Action Area, this 

species is considered unlikely to occur (ecologia 2020). 

Environmental outcomes of the Proposed Action will be detailed within the ERD as part of the 

environmental assessment of the Proposed Action. 

13.3.2 Greater Bilby (Macrotis lagotis [Vulnerable]) 

13.3.2.1 Description 

The Greater Bilby (Bilby) is a medium-sized burrowing marsupial with a long tail and distinctive big 

ears.  The Bilby is a solitary species that shelters during the day in a burrow.  Throughout most of its 

range, the distribution of Bilby is patchy and often occurs in low abundance (Southgate et al., 2007).  

The Bilby will utilise multiple burrows throughout its range. Adult males will commonly move up to 
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two to three km between burrows per night, whereas females often only move 500 metres to two 

km between burrows (Moseby & O'Donnell, 2003).  The Bilby suffered a sudden and widespread 

population crash in the early 20th Century and is now confined to the driest and least fertile parts of 

its former range. Its distribution is negatively correlated with that of the fox. 

A photo and mapped distribution of the Bilby is shown in Plate 13.8.  

  

Photo credit: Save the Bilby Fund, Distribution map Species Profile and Threats Database DAWE (2021) 

Plate 13.8: Bilby photo and mapped distribution. 

13.3.2.2 Habitat Preference  

Populations of the Bilby occur in a variety of habitats; however, it is most often associated with 

landforms comprising level to low slope topography and light to medium soils, such as sand plains 

and sand dune habitats (Cramer et al., 2017; Southgate, 1990).  The Bilby is often associated with 

three vegetation types within these habitats, open tussock grassland on uplands and hills, hummock 

grassland in plains and alluvial areas and occasionally mulga woodland/shrubland growing on ridges 

and rises (Southgate, 1990).  One of the three major vegetation types outlined in the national 

recovery plan for the Bilby (Pavey 2006) is hummock grassland growing on sand plains and dunes, 

drainage systems, salt-lake systems and other alluvial areas.  

13.3.2.3 Threats 

The National Recovery Plan for the Greater Bilby Macrotis lagotis (Pavey, 2006) identifies the 

following threatening processes for the Bilby: 

• Predation; 

• Competition with introduced herbivores; 

• Habitat degradation by introduced herbivores; 

• Drought; 

• Habitat destruction; and   

• Road mortality.  
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13.3.2.4 Species Recovery Objectives 

Because resources are limited and the value of some management actions is debatable, recovery 

effort dealing with active threat management is restricted to predator control.  Predator control at 

wild populations should focus on selected sites in the core of the species’ range and on the range 

margins where the species’ distribution is contracting (Pavey 2006).  

The species recovery objectives are to improve and at least maintain the national conservation 

status of the Bilby (currently listed nationally as Vulnerable) and to achieve an accurate assessment 

of: 

(a) Distribution; 

(b) Trends in occurrence; and  

(c) Successfully reduce the impacts of key threatening processes. 

13.3.2.5 Survey Results  

Database searches within a 40 km radius of the Proposed Action Area identified 70 records of Bilby 

and one anecdotal, verbal record (2001) exists from within the Proposed Action Area (Mulga Downs 

homestead).  The verbal record lacks some credibility as the associated data indicates the record 

locality is ‘Telfer’ and site is listed as ‘Mulga Downs Station’, which covers a relatively large range 

(ecologia 2020). 

Given a historical record occurred of a Bilby from the Proposed Action Area within the Mulga 

Woodland habitat type (DBCA 2020), a targeted survey was undertaken to confirm the 

presence/absence of this species within the Proposed Action Area.  The fauna study area was 

searched for potential Bilby signs (i.e. burrows and diggings) using an unmanned aerial vehicle (UAV) 

to confirm the absence of suitable habitat for the Bilby within the Proposed Action Area (Figure 8.3). 

Acacia aneura (mulga) woodland/shrubland growing on ridges and rises is one of the habitats known 

to support populations of the Bilby within Western Australia (DoEE 2016d).  This habitat type was 

surveyed extensively with an UAV during the ecologia (2020) targeted survey (Figure 8.3). 

Extensive targeted survey effort was undertaken within the fauna study area to determine if suitable 

habitat to support the Bilby was present (Figure 8.3).  It was concluded that no suitable sandy 

substrates are present across the Mine Area portion of the Proposed Action Area to support bilbies 

and this species is highly unlikely to occur (ecologia 2020). The presence of cats, foxes and wild 

dogs/dingoes, which are known predators of the Bilby (Pavey 2006), further decreases the likelihood 

of bilbies occurring within the Proposed Action Area (ecologia 2020).  

Whilst surveys for this species have not yet been completed within the Mulga West Borefield, access 

road and powerline corridor borefield infrastructure such as pipes, roads and bore pads is low 

impact and can be designed, located and managed to avoid any suitable habitat for the Greater Bilby 

that may occur.  Additional vertebrate fauna surveys will be undertaken over the remaining areas 

within the Proposed Action Area, in particular within the Mulga West Borefield, prior to bore, 

pipeline and road locations being finalised. 
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13.3.2.6 Potential Impacts and Mitigation 

Potential direct impacts identified for the Bilby in relation to the Proposed Action include: 

• Fragmentation and clearing of potentially suitable habitat such as Mulga Woodland; and  

• Injury or loss of fauna through vehicle movements/vehicle strike.  

The following indirect impacts identified for the Bilby in relation to the Proposed Action include: 

• Decline in health and/or change in habitat composition, arising from: 

o Dust deposition; 

o Saline water discharge to the environment and creeklines from pipeline spills, dust 
suppression activity, runoff; 

o Alteration of groundwater levels through either groundwater abstraction or re-injection; 

o Alteration of surface water flows;  

o Introduction and spread of weeds; and 

o Altered fire regimes. 

• Indirect loss of fauna as a result of increased feral animal activity associated with the following: 

o The permanent presence of infrastructure and human activity (availability of food scraps/ 
water); and 

o An increase in distribution across the landscape via linear infrastructure such as access 
roads. 

• Behavioural changes resulting from increased noise and light emissions; and 

• Cumulative impacts to fauna individuals and habitat from the Proposed Action and other projects 
within the region.  

The direct and indirect impacts to Bilby as a result of the Proposed Action are yet to be quantified 

and will be detailed within the environmental assessment of the Proposed Action. 

Mitigation measures to address potential impacts to terrestrial fauna are outlined in Section 8.7.  

The proposed mitigation measures are not considered at variance to threat abatement measures 

and objectives outlined within the National Recovery Plan for the species (Pavey 2006).  

13.3.2.7 Predicted Outcome  

Despite considerable survey effort being undertaken, no suitable habitat for the species has been 

identified within the Proposed Action Area to date.  In addition, there were no signs (primary or 

secondary) of this species identified during surveys conducted by ecologia (in 2019 and 2020).  On 

this basis it is considered unlikely Bilbies occur in the Mine Area portion of the Proposed Action Area 

(ecologia 2020).  

Environmental outcomes of the Proposed Action will be detailed within the ERD as part of the 

environmental assessment of the Proposed Action.  
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13.3.3 Migratory Birds 

The following migratory bird species have been recorded during recent and historical surveys within 

Claypan habitat adjacent to the Proposed Action Area:  

• Common Greenshank (Tringa nebularia) (Migratory EPBC); 

• Wood Sandpiper (Tringa glareola) (Migratory EPBC);  

• Red-necked Stint (Calidris ruficollis) (Migratory EPBC); and 

• Glossy Ibis (Plegadis falcinellus) (Migratory EPBC). 

The Fork-tailed Swift (Apus pacificus) (Migratory EPBC) has the potential (possible) to overfly the 

entire Proposed Action Area without specifically utilising any particular habitat present. It was not 

recorded during by ecologia during the 2019 and 2020 field surveys. 

13.3.3.1 Migratory Bird Habitat  

In north Western Australian, inland wetlands and grasslands provide important habitat for migratory 

shorebirds.  Many of these inland areas are ephemeral due to variability in Australia’s climate and 

rainfall.  The Fortescue Marsh (located approximately 38km from the eastern boundary of the 

Proposed Action Area) is the largest and most significant ephemeral wetland in the Pilbara region, 

providing refuge, habitat and feeding areas particularly for waterbirds following inundation events 

(Trainor et al. 2016). It is considered a potential Ramsar site and is recognised as a nationally 

important wetland and as an Important Bird Area. 

The Claypans habitat adjacent to the Proposed Action Area provides potentially suitable habitat for 

migratory birds.  

Drainage line habitat within the Proposed Action Area provides potentially suitable habitat for 

migratory bird following periods of inundation.  Figure 13.5 shows potential migratory bird habitat 

with respect to the Proposed Action Area.  
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13.3.3.2 Threats 

Threats identified within the Wildlife Conservation Plan for Migratory Shorebirds (Commonwealth of 

Australia, 2015) in Australia include: 

• Habitat loss or degradation; 

• Predation by feral animals; 

• Pollution; 

• Altered hydrological regimes; 

• Climate variability and change; 

• Fisheries by- catch; 

• Hunting;  

• Disturbance of breeding pairs; and 

• Increase in disturbance through recreational activities. 

13.3.3.3 Recovery Objectives 

The Wildlife Conservation Plan for Migratory Shorebirds (Commonwealth of Australia, 2015) outlines 

four main recovery objectives for migratory birds: 

• The protection of important habitats for migratory shorebirds;  

• To protect and conserve wetland habitats in Australia, on which migratory shorebirds depend; 

• Anthropogenic threats to migratory shorebirds in Australia are minimised or, where possible, 
eliminated; and  

• Knowledge gaps in migratory shorebird ecology in Australia are identified and addressed to 
inform decision makers, land managers and the public. 

13.3.3.4 Description of Species 

13.3.3.4.1 Wood Sandpiper (Tringa glareola) 

 Description  

The Wood Sandpiper is a small thin wader and member of the Tringinae family.  The species has a 

length of 19cm–23cm, a wingspan of 56cm–57 cm and a weight of 55g (DAWE 2021).  The largest 

number of Wood Sandpiper have been recorded in north-west Australia, with all areas of national 

importance located in Western-Australia (Watkins 1993). 

An image of the Wood Sandpiper and the species mapped distribution of the is shown in Plate 13.9.  



Environmental Protection Act 1986 (WA) Supporting 

Documentation 

Mulga Downs Iron Ore Mine 

Rev Document Number Author Position Approver Position Issue Date Page 

0 
20211222-MULG-PRA R. Duckworth Strategen JBS&G S. Blake Manager, Approvals 22/12/2021 

211 of 
249 

 

  

Image and map from Species Profile and Threats Database (DAWE 2021)]. 

Plate 13.9: Wood Sandpiper photo and mapped distribution  

 Habitat Preference 

The Wood Sandpiper preferred habitat consists of shallows of wooded freshwater lakes, flooded 

pasture and occasionally in mangroves (Morcombe, 2003).  In northern Australia this species occurs 

mainly in freshwater wetlands and rarely on intertidal mudflats (Geering et al., 2007).  They are 

typically associated with areas dominated by taller fringing vegetation, such as dense stands of 

rushes or reeds, shrubs, or dead or live trees (Higgins and Davies, 1996).  

 Survey Results 

This species was recorded within Claypan habitat adjacent to the Proposed Action Area. The 

Drainage Line habitat occurring within the Proposed Action Area may provide suitable habitat for 

migratory bird species after major surface water flow events (Figure 13.5).  As such, this species 

would only be expected to occur within the Proposed Action Area on rare occasions, i.e. for short 

periods of time following heavy rainfall.  

13.3.3.4.2 Common Greenshank (Tringa nebularia) 

 Description 

The Common Greenshank is a large, pale, nervous wader with a medium-long slightly upturned bill 

growing to between 30cm-34 cm (Pizzey et al. 2013). This species does not breed in Australia but 

migrates back north to the Palaeoartic region.  The Common Greenshank is generally solitary and 

forms small flocks at high tide roost sites (Geering et al., 2007). 

An image of the Common Greenshank and the species mapped distribution of the is shown in Plate 

13.10.  
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Photo credit: ebird.org) and mapped distribution image and map from Species Profile and Threats Database (DAWE 
2021)]. 

Plate 13.10: Common Greenshank image and mapped distribution 

 Habitat Preference 

This migratory bird breeds in northern Europe, north Asia and winters in southern areas including 

Australia where it inhabits shallow freshwaters (river pools, lakes, claypans, lagoons, swamps) and 

salt water (estuaries, mangroves, lakes, reef flats) (Johnstone and Storr 1998).  This species is highly 

mobile and tends to be found around any open body of water including pools in Drainage Lines after 

rain.  

This species is found in a wide variety of inland wetlands and sheltered coastal habitats and utilises 

both permanent and ephemeral terrestrial wetlands, including swamps, lakes, dams, rivers, creeks, 

billabongs, waterholes and inundated floodplains, claypans and salt flats (Higgins and Davies, 1996).   

 Survey Results 

Potential habitat for this species occurs in the Claypan habitat adjacent to the Proposed Action Area. 

The Drainage line habitat occurring within the Proposed Action Area may provide suitable habitat for 

the species after major surface water flows (Figure 13.5).  As such, this species would only be 

expected to occur within the Proposed Action Area on rare occasions, i.e. for short periods of time 

following heavy rainfall.   

13.3.3.4.3 Red-necked Stint (Calidris ruficollis) 

 Description 

The Red-necked Stint is the smallest shorebird in Australia (Geering et al. 2007).  The legs are short 

and the bill is straight or slightly decurved, with a bulbous tip and it weighs 25g and has a wingspan 

between 29cm-33cm.  Breeding adults are distinct from non-breeding adults as well as from 

juveniles (Higgins & Davies 1996). 

An image of the Red-necked Stint and the species mapped distribution of the is shown in Plate 

13.11.  
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Photo credit: BirdLife Australia and mapped distribution image and map from Species Profile and Threats Database 
(DAWE 2021). 

Plate 13.11: Red-necked Stint image and mapped distribution  

 Habitat Preference 

Red-necked Stints frequent a variety of habitats including tidal mudflats, saltmarshes, sandy and 

shelly beaches, and coastal and inland saline or freshwater wetlands (Pizzey et al. 2013). 

Breeding in arctic Siberia and northern Alaska, the species is an abundant summer migrant to coastal 

and inland Australia (Pizzey et al. 2013).  This species is a common to very common visitor on most 

coasts, coastal plains and larger west-coast islands and is considered rare to moderately common to 

the interior usually in small flocks (Johnstone and Storr 1998).  

 Survey Results 

This species was recorded within Claypan habitat adjacent to the Proposed Action Area. The 

Drainage Line habitat occurring within the Proposed Action Area may provide suitable habitat for 

migratory bird species after major surface water flows (Figure 13.5).  As such, this species would only 

be expected to occur within the Proposed Action Area on rare occasions, i.e. for short periods of 

time following heavy rainfall.  

13.3.3.4.4 Glossy Ibis (Plegadis falcinellus) 

 Description 

The Glossy Ibis is a small dark ibis with rich purplish brown, glossed bronze or green feathers with a 

distinctive white line bordering facial skin (Pizzey et al. 2013).  

Globally, the Glossy Ibis is estimated to occupy an area of approximately 19,400,000 km² (BirdLife 

International 2010c).  Worldwide, the Glossy Ibis occurs in eastern North America, from the 

Caribbean region to Europe, Russia and Siberia, through central Asia, south of the Sahara in Africa, 

Pakistan, India, Philippines, Indonesia, Papua New Guinea and Australia (Marchant & Higgins 1990). 

An image of the Glossy Ibis and the species mapped distribution of the is shown Plate 13.12.  
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Photo credit: BirdLife Australia and mapped distribution from BirdLife International at: 
http://datazone.birdlife.org/species/factsheet/glossy-ibis-plegadis-falcinellus/distribution 

Plate 13.12: Glossy Ibis image and mapped distribution 

 Habitat Preference 

Habitat preferences include well-vegetated wetlands, wet pastures, rice fields, floodwaters, 

floodplains and brackish or occasionally saline wetlands (Pizzey et al. 2013).  Known to visit well-

watered flatlands and adjacent flats to freshwater lakes this species is a casual or vagrant in drier 

and hillier parts of Western Australia (Johnstone and Storr 1998). 

 Survey Results 

Two records of this species were identified by database searches within 40 km of the Proposed 

Action Area including one historical record from 2004 within the Claypan habitat adjacent to the 

Proposed Action Area (Figure 13.5).  This species is likely to be an infrequent visitor to the Drainage 

Line habitat, when inundated, within the Proposed Action Area (ecologia 2020). 

The Drainage Line habitat occurring within the Proposed Action Area may provide suitable habitat 

for the species after major surface water flows (Figure 13.5).  As such, this species would only be 

expected to occur within the Proposed Action Area on rare occasions, i.e. for short periods of time 

following heavy rainfall.  

13.3.3.4.5 Fork-tailed swift (Apus pacificus) 

 Description 

The Fork-tailed Swift is a medium to large member of the Apodidae Family. It has a length of 18–21 

cm, a wingspan of 40 cm–42 cm and weighs around 30 g–40 g.  It is a medium-sized Swift, with a slim 

body with long scythe-shaped wings that taper to finely pointed tip (Marchant & Higgins 1990).  An 

image of the Fork-tailed Swift and the species mapped distribution of the is shown in Plate 13.13.  

http://datazone.birdlife.org/species/factsheet/glossy-ibis-plegadis-falcinellus/distribution
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Photo credit BirdLife Australia and mapped distribution image and map from Species Profile and Threats Database 
(DAWE 2021)].  

 

Plate 13.13: Fork-tailed Swift image and mapped distribution  

 Habitat Preference 

The Fork-tailed Swift is a migratory, almost exclusively aerial species that, in its non-breeding area in 

Australia, is independent of terrestrial habitats.  The Fork-tailed Swift migrates to Australia from its 

breeding areas in Siberia in October and returns by the end of April (Higgins 1999).  This species 

forages along the edge of low-pressure systems which help lift insect prey and assists in flight. 

 Survey Results 

The Fork-tailed Swift has been recorded 41 times within a 40 km radius of the Proposed Action Area 

and has the potential (possible) to overfly the entire Proposed Action Area without specifically 

utilising any particular habitat present (ecologia 2020). 
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13.3.3.5 Potential Impacts and Mitigation Measures 

Potential direct impacts identified for migratory species in relation to the Proposed Action include:  

• Fragmentation and clearing of potentially suitable habitat resulting from clearing activities. 

Potential indirect impacts identified for migratory species in relation to the Proposed Action include:  

• A decline in health and/or change in habitat composition, arising from: 

o Dust deposition; 

o Saline water discharge to the environment and creeklines from pipeline spills, dust 
suppression activity, runoff; 

o Groundwater abstraction or re-injection; 

o Alteration of surface water flows;  

o Introduction and spread of weeds; and 

o Altered fire regimes. 

• Indirect loss of fauna as a result of increased feral animal activity associated with: 

o The permanent presence of infrastructure and human activity (availability of food scraps/ 
water); and 

o An increase in dispersal ability within landscape via linear infrastructure such as access 
roads. 

• Behavioural changes resulting from construction or formation of artificial water bodies and 
increased noise and light emissions; and  

• Cumulative impacts to fauna individuals and habitat from the Proposed Action and other projects 
within the region. 

The direct and indirect impacts to migratory species as a result of the Proposed Action are yet to be 

quantified and will be detailed within the environmental assessment of the Proposed Action. 

Mitigation measures to address potential impacts to terrestrial fauna are outlined in Section 8.7.  

Mitigation measures for the Proposed Action are aligned with EPBC Act Policy Statement 3.21—

Industry guidelines for avoiding, assessing and mitigating impacts on EPBC Act listed migratory 

shorebird species (Commonwealth of Australia 2017) where appropriate. 

13.3.3.6 Predicted Outcome 

A portion of Drainage Line habitat within the Proposed Action Area is expected to be cleared.  Direct 

impacts to Claypan habitat will not occur as it is excluded from the Proposed Action Area.  Significant 

indirect habitat impacts to the Claypans habitat is not expected from changes in surface water flow, 

drawdown, mounding and salinity and unbalanced growth associated with managed aquifer 

reinjection and/or surface discharge.  

The suitable migratory bird habitat within the Proposed Action Area represents a minor extent of 

habitat compared to the large expanse of important migratory bird habitat that is available to the 

east of the Proposed Action Area (namely the Fortescue Marsh, of which an area of 180,000 ha 
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spanning 105 km from east to west within the Fortescue Marsh is proposed to be vested as a 

National Park).  

Drainage Line habitat is common throughout the Pilbara region due to the topography of the region 

and this habitat type is well represented within the Pilbara region’s conservation estate (ecologia 

2020).  

When the mitigation and management measures (Section 6) have been implemented, it is expected 

the Proposed Action does not trigger the criteria to determine a significant impact for listed 

migratory species.  Therefore, significant impacts to migratory waterbirds as a result of the Proposed 

Action are considered unlikely.  

Environmental outcomes of the Proposed Action will be detailed within the ERD as part of the 

environmental assessment of the Proposed Action. 
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14 Holistic Impact Assessment 

A holistic impact assessment considers the connections and interactions between individual 

environmental factors (e.g. Flora and Vegetation, Terrestrial Fauna) and the overall impact of the 

Proposal on the environment as a whole. 

This document has provided information about the existing environment and potential impacts 

resulting from the Proposal in relation to the EPA’s list of environmental factors, in both a local and a 

regional context.  The assessment of the environmental factors has been based upon relevant 

environmental studies undertaken to inform the development of the Proposal and in understanding 

the potential environmental effects.   

It has been identified with reference to the baseline studies and preliminary design information 

where additional studies and assessments are needed.  These are outlined in the above sections and 

will be used to inform the development of an Environmental Scoping Document (ESD). 

The studies completed to date have identified the Proposal may have a significant impact (direct, 

indirect and/or cumulative) on a number of environmental factors, being: 

• Flora and Vegetation; 

• Terrestrial Fauna; 

• Subterranean Fauna; 

• Inland Waters; 

• Greenhouse Gas Emissions; and 

• Social Surroundings. 

The baseline studies have identified actual and potential connections/interactions between these 

environmental factors.  As a result, it is considered appropriate the potential effect of the Proposal 

should additionally be considered in terms of the potential for holistic impacts to the environment.   

The connections and interactions of environmental factors for the Proposal are listed in Table 14.1.   

The potential holistic effects of the Proposal will be further considered in an ERD as part of the 

environmental assessment of the Proposal. 
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Table 14.1: Connections and interactions 
of environmental factors for the Proposal 

Environmental factors Description of connection and 
interaction  

Potential combined effects Mitigation measures 

Flora and vegetation 

 

• Terrestrial fauna; and  

• Social surroundings.  

 

Development of the Proposal will require 
the clearing of up to 9,628 ha of native 
vegetation.  Loss of this vegetation will 
reduce the area of available habitat for 
terrestrial fauna. 

• Loss of vegetation;  

• Loss of fauna habitat; 

• Loss of habitat for bush tucker and bush 
medicine; and  

• Loss of connection to country through loss of 
vegetation. 

• Complete baseline surveys to understand 
distribution of conservation significant species; 

• Progressive rehabilitation;  

• Completion of heritage surveys and stakeholder 
engagement; and 

• Implementation of the hierarchy of risk 
management. 

Inland waters 

 

• Flora and vegetation;  

• Terrestrial fauna;  

• Subterranean fauna; 
and  

• Social surroundings. 

Development of the Proposal will require 
groundwater abstraction.  This lowering 
of the groundwater table and subsequent 
discharge of excess water (through MAR) 
has the potential to impact flora and 
vegetation, terrestrial fauna habitat (if 
groundwater dependent) and 
subterranean fauna. 

 

• Lowering of the water table may impact 
vegetation that is wholly or partially reliant on 
groundwater; 

• Loss of vegetation due to lowering of 
groundwater may impact on fauna habitat and 
associated species across the area;  

• Loss of habitat for SREs and other terrestrial 
fauna); 

• Loss of habitat for bush tucker and bush 
medicine; and  

• Loss of connection to country through loss of 
water and vegetation. 

• Complete baseline surveys to understand extent of 
GDE and GDV, distribution of troglofauna and 
stygofauna;  

• Completion of heritage surveys and stakeholder 
engagement; and 

• Implementation of the hierarchy of risk 
management. 

 
 

Inland waters 

 

• Flora and  

• vegetation 

• Terrestrial fauna 
including SRE 

Diversion of surface water flow – 
sheetwash and/or drainage lines may 
impact flora and vegetation and 
terrestrial fauna including SREs 

 

• Clearing (loss) of native vegetation through 
removal of surface water sheetwash for Mulga 
vegetation; and 

• Loss of habitat for SREs and other terrestrial 
fauna through loss of habitat (native 
vegetation).  

• Loss of connection to country through changes 
in surface water flows and /or quality 

• Design of Proposal to minimise impacts to surface 
water; and  

• Implementation of the hierarchy of risk 
management. 

 

Inland waters 

 

• Flora and vegetation 

• Terrestrial fauna 

• Subterranean fauna 

Development of the Proposal may have 
potential for localised contamination of 
surface and ground water from stored 
chemicals, fuels and leachate seepage 
from WRD and TSF. 

• Loss of individuals – flora and fauna; 

• Impacts to GDE and GDV through surface 
water and groundwater contamination; and 

• Impacts to sites of heritage significance 
through surface water contamination. 

• Completion of material characterisation study; 

• Planning of WRD construction;  

• Project design; 

• Completion of heritage surveys and stakeholder 
engagement; and 

• Implementation of the hierarchy of risk 
management. 
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Environmental factors Description of connection and 
interaction  

Potential combined effects Mitigation measures 

• Terrestrial 
Environmental Quality 

• Social surroundings 
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15 Cumulative Impact Assessment 

An environmental assessment should consider the significance of the impacts of the Proposal, both in 

isolation (the Proposal only) and cumulatively (the Proposal together with other projects in the 

region). When considered along with other projects and potential other threats in the region, the 

cumulative impacts of a Proposal may be considered significant (EPA 2014).   

A cumulative impact assessment considers both direct and indirect impacts that may combine over 

time and/or space.   

In terms of potential cumulative large-scale environmental effects, the Pilbara region includes multiple 
large-scale iron ore mines and associated mineral exploration, with four main organisations operating 
across the region being RHIO/HPPL, FMG, BHP and Rio Tinto as listed in   
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Table 15.1.    

The potential cumulative effects of the Proposal will be further considered in an ERD as part of the 

environmental assessment of the Proposal.  The cumulative impact assessment component will 

consider the environmental effects of the Proposal in context with the environmental effects of the 

listed regional projects (Table 17.1). 
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Table 15.1: Projects in the Region 

Other Proposal 
Status 

Existing Approved 
Proposal 

Description Environmental 
Factor 

Past and 
existing 

BHP Iron Ore 
Pilbara Strategic 
Proposal 

 

The majority of the BHP mining operations 
(Western Australian Iron Ore (WAIO)) are 
located in the Hamersley IBRA sub-region.  
The recent strategic proposal included an 
area in excess of 4.5 million ha some of 
which is within the Fortescue IBRA sub-
region.  It therefore forms part of the 
cumulative impact assessment for the 
Proposal.  

Flora and vegetation 

Terrestrial fauna 

Inland Waters 

GHG emissions 

 

RHIO Revised 
Proposal 

 

The RHIO mine is located approximately 150 
km to the east of the Proposal.  It is an open 
pit mining operation that includes open pits, 
borefields, reinjection borefields and 
associated pit and processing infrastructure. 

RHIO operates a single heavy haulage rail 
line facility to Port Hedland.   

RHIO is currently seeking approval for the 
revised proposal which expands water 
supply and water discharge capacity for the 
mine.  

Flora and vegetation 

Terrestrial fauna 

GHG emissions 

FMG Cloudbreak 
Iron Ore Mine and 
Life of Mine 
Expansion 

The Cloudbreak mine comprises an open pit 
mining operation, borefield, reinjection 
borefield and associated project 
infrastructure.  It is located approximately 
90 km to the east of the Proposal Area. 

Cloudbreak shares heavy haulage rail line 
facilities with Christmas Creek. 

 

Flora and vegetation 

Terrestrial fauna 

GHG emissions 

FMG Christmas 
Creek Iron Ore 
Mine and 
Expansion 

 

The Christmas Creek mine comprises an 
open pit mining operation, borefield, 
reinjection borefield and associated project 
infrastructure.  It is located approximately 
120 km to the east of the Proposal Area. 

Christmas Creek shares heavy haulage rail 
line facilities with Cloudbreak. 

It is considered that cumulative impacts may 
only apply to flora/vegetation and terrestrial 
fauna.  These projects are located to the 
east of the Goodiadarrie Hills which are 
considered to form a hydrological and 
hydrogeological divide between the upper 
and lower sections Fortescue River valley 
(refer Section 9.3.2). 

Flora and vegetation 

Terrestrial fauna 

GHG emissions 

FMG Solomon and 
Eliwana  

The Lower Fortescue Borefield Development 
is located immediately to the south west of 
E 47/1315 and the proposed groundwater 
supply borefield.   

Drawdown impacts related to the 
abstraction of groundwater may overlap 
those anticipated from the proposed E 
47/1315 borefield.   

It is considered that potentially impacts the 
same groundwater aquifers and related 

Inland Waters 

Social Surroundings 

GHG emissions 
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Other Proposal 
Status 

Existing Approved 
Proposal 

Description Environmental 
Factor 

factors (flora and vegetation, subterranean 
fauna). 

The Solomon and Eliwana projects are 
located approximately 75 km to the south 
west of the Proposal Area within the 
Hamersley IBRA sub-region.  As a result, 
they are not included in the cumulative 
impact assessment for the Proposal. 

FMG Solomon and 
Eliwana - 
Infrastructure 

The Solomon/Eliwana heavy haulage rail line 
traverses the Fortescue River Valley and 
Chichester Ranges.  The rail line may impact 
flora/vegetation and terrestrial fauna values 
of these areas and surface water flows to 
the south into the Fortescue River Valley. 

Flora and vegetation 

Terrestrial fauna 

Inland Waters 
(surface) 

Social Surroundings 

GHG emissions 

Present Rio Tinto Iron Ore 
(RTIO) Gudia-darri 

The Koodaideri mine is located 
approximately 75 km to the south east of 
the Proposal Area within the Hamersley 
IBRA sub-region.  As a result, it is not 
included in the cumulative impact 
assessment for the Proposal. 

The Koodaideri heavy haulage rail line is 
currently being constructed along the 
southern side of the Fortescue River valley 
adjacent to the southern boundary of the 
Proposal and is within the Fortescue IBRA 
sub-region.  It is anticipated that the rail line 
may impact flora/vegetation and terrestrial 
fauna values of the Fortescue River valley 
and surface water flows from the Hamersley 
Range (ie. from the south) into the river 
valley and claypans.   

Flora and vegetation 

Terrestrial fauna 

Inland Waters 
(surface) 

Social Surroundings 

GHG emissions 

Reasonably 
foreseeable 
future proposal 

HPPL Murray’s Hill 

HPPL Rail and Hub 

See Section 1.3.3.1 Flora and vegetation 

Terrestrial fauna 

Inland Waters 
(surface) 

GHG emissions 

Social Surroundings 
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16 Abbreviations, Definitions and Acronyms  
Abbreviation Definition 

AGEIS Australian Greenhouse Emissions Information System 

AH Act Aboriginal Heritage Act 1972 

AHIS Aboriginal Heritage Inquiry System 

ALA Atlas of Living Australia 

AMD Acid Mine Drainage 

ANFO Ammonium nitrate and fuel oil 

ARU Acoustic recording unit  

AWS Automatic Weather Station  

BC Act Biodiversity Conservation Act 2016 

BHP BHP 

BoM Bureau of Meteorology  

BNTAC Banjima Native Title Aboriginal Corporation 

CID Channel Iron Deposit 

DAWE Department of Agriculture, Water and the Environment (Commonwealth) 

DBCA Department of Biodiversity Conservation and Attractions  

DJTSI Department of Jobs, Tourism, Science and Innovation 

DMIRS Department of Mines, Industry Safety and Regulation 

DoEE Department of Energy and Environment 

DG Act Dangerous Goods Act 2004 

DPIRD Department of Primary Industry and Regional Development 

DPLH Department of Planning, Land and Heritage 

DSEWPaC Department of Sustainability, Environment, Water, Population and Community 
(DSEWPaC) 

DWER Department of Water and Environmental Regulation 

EC Electrical conductivity 

EIA Environmental Impact Assessment 

EP Act Environmental Protection Act WA 1986 

EPA  Environmental Protection Authority 

EMS Environmental Management System 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 

ERD Environmental Review Document  

ESD Environmental Scoping Document  

FMG Fortescue Metals Group 

GDE Groundwater Dependent Ecosystem 

GDV Groundwater Dependent Vegetation 

GHG Greenhouse Gas 

GL/a Gigalitre per annum 

GNH Great Northern Highway 
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GoWA Government of Western Australia 

ha Hectare 

HPPL Hancock Prospecting Pty Ltd 

IBRA Interim Biogeographic Regions of Australia 

IPCC International Panel for Climate Change 

km Kilometre 

LFBF Lower Fortescue Borefield 

LOM Life of Mine 

NGA National Greenhouse Accounts 

NGER National Greenhouse and Energy Reporting 

NVCP Native Vegetation Clearing Permit 

mAHD Metres Australian Height Datum 

MAR Managed Aquifer Reinjection 

MDIOM Mulga Downs Iron Ore Mine (the Proposal) 

Mining Act Mining Act 1978 

mm millimetres 

MNES Matters of National Environmental Significance 

MRWA Main Roads Western Australia 

Mtpa Million tonnes per annum 

NAF Non Acid Forming 

NGER Act National Greenhouse and Energy Reporting Act 2007  

NT Act Native Title Act 1993 

PAF Potential Acid Forming 

PEC Priority Ecological Community 

RHI Roy Hill Infrastructure Pty Ltd 

RHIO Roy Hill Iron Ore 

RiWI Act Rights in Water and Irrigation Act 1914 

RNTBC Registered Native Title Body Corporate  

ROM Run of Mine 

SRE Short Range Endemic 

TEC Threatened Ecological Community 

TEQ Terrestrial Environmental Quality 

TDS Total Dissolved Solids 

TSF Tailings Storage Facility 

TSSC Threatened Species Scientific Committee 

UAV Unmanned Aerial Vehicle 

WAM Western Australian Museum  

WAMA 
 
 
 
 

Wittenoom Asbestos Management Area  

WAPC Western Australian Planning Commission 
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WRD Waste Rock Dump 

WWTP  Wastewater Treatment Plant 



Environmental Protection Act 1986 (WA) Supporting Documentation 

Mulga Downs Iron Ore Mine 

Rev Document Number Author Position Approver Position Issue Date Page 

0 20211222-MULG-
PRA 

R. Duckworth Strategen JBS&G S. Blake Manager, Approvals 22/12/2021 
229 of 

249 

 

17 References 
In-text Citation Reference 

AQ2 (2020) 
AQ2 Pty Ltd (2021) Mulga East Baseline Water Studies. Report prepared by 
AQ2 Pty Ltd for Strategen-JBS&G/Hancock Prosecting Pty Ltd. 

AQ2 (2021) 
AQ2 Pty Ltd (2021) Mulga East Preliminary Groundwater Assessment. Report 
prepared by AQ2 Pty Ltd for Strategen-JBS&G/Hancock Prosecting Pty Ltd. 

Aquaterra (2004) 
Aquaterra Consulting Pty Ltd (2004) East Pilbara Iron Ore Project Hydrogeology 
Report for Public Environmental Review. Report prepared by Aquaterra 
Consulting Pty Ltd for Fortescue Metals Group Limited. 

Bamford (2005a) 
Bamford Consulting Ecologists (2005a) Fauna Assessment of the Stage B Rail 
Corridor Re-alignment. Report prepared by Bamford Consulting Ecologists for 
Fortescue Metals Group Limited. 

Bamford (2005b) 
Bamford Consulting Ecologists (2005b) Fauna survey of the proposed iron ore 
mine: Cloudbreak. Report prepared by Bamford Consulting Ecologists for 
Fortescue Metals Group Limited. 

Bamford (2010) 
Bamford Consulting Ecologists (2005c) Fortescue Metals Group: Targeted 
Fauna Assessment of the Rail Duplication. Report prepared by Bamford 
Consulting Ecologists for Fortescue Metals Group Limited. 

Beard (1975) 
Beard, J. (1975) The vegetation survey of Western Australia. Plant Ecology, vol. 
30 (1): pp. 179 – 187. 

Beard (1990) Beard, J. (1990) Plant Life of Western Australia. 

Bennelongia (2008a) 
Bennelongia Environmental Consultants Pty Ltd (2008a) Troglofauna survey of 
the Orebody 18 Mine Modification. Report prepared by Bennelongia 
Environmental Consultants Pty Ltd for Hancock Prospecting Pty Ltd. 

Bennelongia (2008b) 
Bennelongia Environmental Consultants Pty Ltd (2008b) Troglofauna survey: 
Area C mine – E and F deposits. Report prepared by Bennelongia 
Environmental Consultants Pty Ltd for Hancock Prospecting Pty Ltd. 

Bennelongia (2008c) 
Bennelongia Environmental Consultants Pty Ltd (2008c) . Report prepared by 
Bennelongia Environmental Consultants Pty Ltd for Roy Hill Iron Ore Pty Ltd. 

Bennelongia (2009a) 
Bennelongia Environmental Consultants Pty Ltd (2009a) Roy Hill remote 
borefield stygofauna assessment. Report prepared by Bennelongia 
Environmental Consultants Pty Ltd for Roy Hill Iron Ore Pty Ltd. 

Bennelongia (2009b) 
Bennelongia Environmental Consultants Pty Ltd (2009b) Yilgarn Iron Ore 
Project: Carina deposit, subterranean fauna assessment. Report prepared by 
Bennelongia Environmental Consultants Pty Ltd for Roy Hill Iron Ore Pty Ltd. 

Bennelongia (2011) 
Bennelongia Environmental Consultants Pty Ltd (2011) Cloudbreak Project 
expansion: subterranean fauna assessment.  Report prepared by Bennelongia 
Environmental Consultants Pty Ltd for Fortescue Metals Group Limited. 

Bennelongia (2012) 
Bennelongia Environmental Consultants Pty Ltd (2012) Desktop Review of 
Subterranean fauna at Investigator Deposit. Report prepared by Bennelongia 
Environmental Consultants Pty Ltd for Roy Hill Iron Ore Pty Ltd. 

Bennelongia (2014) 
Bennelongia Environmental Consultants Pty Ltd (2014) Mulga Downs Project 
Troglofauna Assessment - Letter.  Report prepared by Bennelongia 
Environmental Consultants Pty Ltd for Hancock Prospecting Pty Ltd. 



Environmental Protection Act 1986 (WA) Supporting Documentation 

Mulga Downs Iron Ore Mine 

 

 

Rev Document Number Author Position Approver Position Issue Date Page 

0 20211222-MULG-
PRA 

R. Duckworth Strategen JBS&G S. Blake Manager, Approvals 22/12/2021 
230 of 

249 

 

In-text Citation Reference 

Bennelongia (2020) 
Bennelongia Environmental Consultants Pty Ltd (2021) Mulga East 
Subterranean Fauna Survey. Report prepared by Bennelongia Environmental 
Consultants Pty Ltd for Hancock Prospecting Pty Ltd. 

Bennelongia (2021) 
Bennelongia Environmental Consultants Pty Ltd (2021) Mulga East 
Subterranean Fauna Baseline Survey. Report prepared by Bennelongia 
Environmental Consultants Pty Ltd for Hancock Prospecting Pty Ltd. 

Biota (2006) 
Biota Environmental Sciences Pty Ltd (2006) BHP Billiton Iron Ore Regional 
Subterranean Fauna Study. Report prepared by Biota Environmental Sciences 
Pty Ltd for BHP Billiton Iron Ore.  

CoA (2017) 

Commonwealth of Australia (2017) EPBC Act referral guideline for the 
endangered northern quoll Dasyurus hallucatus. Available from: 
http://www.environment.gov.au/system/files/resources/d7e011a7-bf59-40ed-
9387-9afcb8d590f8/files/referral-guideline-northern-quoll.pdf (Accessed 
December 2021). 

Coffey Environments (2008) 
Coffey Environments Australia Pty Ltd (2008) Level 2 Terrestrial Vertebrate 
Fauna Assessment for the Solomon Project. Report prepared by Coffey 
Environments Australia Pty Ltd for Fortescue Metals Group Limited. 

Coffey Environments (2010) 
Coffey Environments Australia Pty Ltd (2010) Fauna Risk Assessment – 
Solomon Rail Corridor: Stage 1. Report prepared by Coffey Environments 
Australia Pty Ltd for Fortescue Metals Group Limited. 

Coffey Environments (2011a) 
Coffey Environments Australia Pty Ltd (2011a) Targeted Surveys - Northern 
Quolls and Pilbara Leaf-nosed Bats. Report prepared by Coffey Environments 
Australia Pty Ltd for Fortescue Metals Group Limited. 

Coffey Environments (2011b) 

Coffey Environments Australia Pty Ltd (2011b) Targeted Surveys – Northern 
Quolls, Mulgara and Pilbara Olive Pythons at the Solomon Rail Project. Report 
prepared by Coffey Environments Australia Pty Ltd for Fortescue Metals Group 
Limited. 

CSIRO (2016) 

Commonwealth Scientific and Industrial Research Organisation (CSIRO) 2016. 
Climate Change in Australia: Projections for Australia’s NRM Regions, 
Rangelands. Centre for Australian Climate and Weather Research, Canberra 
ACT. Available from: https://www.climatechangeinaustralia.gov.au/en/climate-
projections/future-climate/regional-climate-
changeexplorer/clusters/?current=RA&tooltip=true&popup=true  [Accessed 
March 2020] 

DoE (2013) 
Department of the Environment (2013) Matters of National Environmental 
Significance - Significant Impact Guidelines 1.1.   

DoE (2019) 

Department of the Environment (2019) Dasyurus hallucatus in Species Profile 
and Threats Database. Available at: http://www.environment.gov.au/sprat 

(Accessed December 2021). 

DoE (2020) 
Department of the Environment (2020) Rhinonicteris aurantia (Pilbara form) in 
Species Profile and Threats Database. Available at: 
https://www.environment.gov.au/sprat (Accessed December 2021). 

DoEE (2005) 
Department of Energy and the Environment (2005) Threatened Species 
Scientific Committee: Commonwealth Listing Advice on Northern Quoll 
(Dasyurus hallucatus). 

http://www.environment.gov.au/system/files/resources/d7e011a7-bf59-40ed-9387-9afcb8d590f8/files/referral-guideline-northern-quoll.pdf
http://www.environment.gov.au/system/files/resources/d7e011a7-bf59-40ed-9387-9afcb8d590f8/files/referral-guideline-northern-quoll.pdf
https://www.climatechangeinaustralia.gov.au/en/climate-projections/future-climate/regional-climate-changeexplorer/clusters/?current=RA&tooltip=true&popup=true
https://www.climatechangeinaustralia.gov.au/en/climate-projections/future-climate/regional-climate-changeexplorer/clusters/?current=RA&tooltip=true&popup=true
https://www.climatechangeinaustralia.gov.au/en/climate-projections/future-climate/regional-climate-changeexplorer/clusters/?current=RA&tooltip=true&popup=true
http://www.environment.gov.au/sprat
https://www.environment.gov.au/sprat


Environmental Protection Act 1986 (WA) Supporting Documentation 

Mulga Downs Iron Ore Mine 

 

 

Rev Document Number Author Position Approver Position Issue Date Page 

0 20211222-MULG-
PRA 

R. Duckworth Strategen JBS&G S. Blake Manager, Approvals 22/12/2021 
231 of 

249 

 

In-text Citation Reference 

DoEE (2008a) 
Department of Energy and the Environment (2008) Threatened Species 
Scientific Committee: Conservation Advice for Liasis olivaceus barroni (Olive 
Python- Pilbara subspecies) 

DoEE (2008b) 
Department of Energy and the Environment (2008) Threat Abatement Plan for 
predation by the European red fox. 

DoEE (2011) 
Department of Energy and the Environment (2011) Threat abatement plan for 
the biological effects, including lethal toxic ingestion, caused by cane toads. 

DoEE (2015) 
Department of Energy and the Environment (2015) Wildlife Conservation Plan 
for Migratory Shorebirds. 

DoEE (2016) 
Department of Energy and the Environment (2016) Threatened Species 
Scientific Committee: Conservation Advice Macrotis lagotis Greater Bilby. 

DoEE (2016) 
Department of Energy and the Environment (2016a) Conservation Advice for 
Rhinonicteris aurantius (Pilbara form) (Pilbara Leaf-nosed Bat). 

DoEE (2016a) 
Department of Energy and the Environment (2016) Threatened Species 
Scientific Committee: Conservation Advice Pezoporus occidentalis Night Parrot. 

DoEE (2016b) 
Department of Energy and the Environment (2016) Threatened Species 
Scientific Committee: Conservation Advice Macroderma gigas Ghost Bat. 

DoEE (2016c) 
Department of Energy and the Environment (2016) Threatened Species 
Scientific Committee: Conservation Advice Rhinonicteris aurantia (Pilbara form) 
(Pilbara Leaf-nosed Bat). 

DoEE (2018) 
Department of Energy and the Environment (2018) Directory of Important 
Wetlands. Available from: http://www.environment.gov.au/cgi-
bin/wetlands/search.pl?smode=DOIW (December 2021). 

DSEWPaC (2010) 
Department of Sustainability, Environment, Water, Population and 
Communities (2010) Survey Guidelines for Australia's Threatened Bats. 

DSEWPaC (2011a) 
Department of Sustainability, Environment, Water, Population and 
Communities (2011a) Survey Guidelines for Australia's Threatened Mammals. 

DSEWPaC (2011b) 
Department of Sustainability, Environment, Water, Population and 
Communities (2011b) Survey Guidelines for Australia's Threatened Reptiles. 

ecologia (2009a) 
Murray’s Hills SRE Pilot Survey, unpublished report prepared for Hancock 
Prospecting Pty Ltd. 

ecologia (2009b) 
ecologia Environments (2009) Murray's Hill Level 1 Fauna Survey. Report 
prepared by ecologia Environments for Hancock Protecting Pty Ltd. 

ecologia (2011) 
ecologia Environments (2011) Murray Hill Troglofauna Survey. Report prepared 
by ecologia Environments for Hancock Protecting Pty Ltd. 

ecologia (2020a) 
ecologia Environments (2020) Mulga East Baseline Fauna Assessment. Report 
prepared by ecologia Environments for Hancock Prospecting Pty Ltd. 

ecologia (2020b) 
ecologia Environments (2020) Mulga East Short-range Endemic Invertebrate 
Fauna Assessment. Report prepared by ecologia Environments for Hancock 
Prospecting Pty Ltd. 

ecologia (2021) 
ecologia Environments (2021) Mulga East Pilbara Leaf-nosed Bat Assessment. 
Report prepared by ecologia Environments for Hancock Prospecting Pty Ltd. 

http://www.environment.gov.au/cgi-bin/wetlands/search.pl?smode=DOIW
http://www.environment.gov.au/cgi-bin/wetlands/search.pl?smode=DOIW


Environmental Protection Act 1986 (WA) Supporting Documentation 

Mulga Downs Iron Ore Mine 

 

 

Rev Document Number Author Position Approver Position Issue Date Page 

0 20211222-MULG-
PRA 

R. Duckworth Strategen JBS&G S. Blake Manager, Approvals 22/12/2021 
232 of 

249 

 

In-text Citation Reference 

Ecoscape (2010a) 
Ecoscape Pty Ltd (2010) Solomon Project – Rail Camp Sites 1, 2 and 3: Fauna 
Assessment. Report prepared by Ecoscape Pty Ltd for Fortescue Metals Group 
Limited. 

Ecoscape (2010b) 
Ecoscape Pty Ltd (2010) Solomon Project – Rail Re-alignment: Fauna 
Assessment. Report prepared by Ecoscape Pty Ltd for Fortescue Metals Group 
Limited. 

Ecoscape (2010c) 
Ecoscape Pty Ltd (2010) Vertebrate Fauna and Fauna Habitat Assessment for 
the Firetail Project. Report prepared by Ecoscape Pty Ltd for Fortescue Metals 
Group Limited. 

Edward and Harvey (2008) 

Edward, K., and Harvey, M. (2008) Short-range endemism in hypogean 
environments: the pseudoscorpion genera Tyrannochthonius and 
Lagynochthonius (Pseudoscorpiones: Chthoniidae) in the semiarid zone of 
Western Australia. Invertebrate Systematics, vol. 22 (2): pp. 259 – 293. 

EPA (2016a) 
Environmental Protection Authority (2016a) Environmental Factor Guideline: 
Flora and Vegetation. 

EPA (2016b) 
Environmental Protection Authority (2016b) Technical Guidance: Flora and 
Vegetation Surveys for Environmental Impact Assessment. 

EPA (2016c) 
Environmental Protection Authority (2016c) Environmental Factor Guideline: 
Subterranean Fauna. 

EPA (2016d) 
Environmental Protection Authority (2016h) Technical Guidance: Sampling 
Methods for Subterranean Fauna. 

EPA (2016e) 
Environmental Protection Authority (2016i) Technical Guidance: Subterranean 
Fauna Survey. 

EPA (2016f) 
Environmental Protection Authority (2016d) Environmental Factor Guideline: 
Terrestrial Environmental Quality. 

EPA (2016g) 
Environmental Protection Authority (2016e) Environmental Factor Guideline: 
Terrestrial Fauna. 

EPA (2016h) 
Environmental Protection Authority (2016f) Environmental Factor Guideline: 
Social Surroundings. 

EPA (2018a) 
Environmental Protection Authority (2018) Environmental Factor Guideline: 
Landforms. 

EPA (2018b) 
Environmental Protection Authority (2018) Environmental Factor Guideline: 
Inland Waters. 

EPA (2020a) 
Environmental Protection Authority (2020a) Technical Guidance: Terrestrial 
Vertebrate Fauna Surveys for Environmental Impact Assessment. 

EPA (2020b) 
Environmental Protection Authority (2020b) Environmental Factor Guideline: 
Air Quality. 

EPA (2020c) 
Environmental Protection Authority (2020c) Environmental Factor Guideline: 
Greenhouse Gas Emissions. 

EPA (2021a) Environmental Protection Authority (2021a) Statement of Environmental 
Principles, Factors, Objectives and Aims of EIA. 

EPA (2021b) Environmental Protection Authority (2021b) Referral of a proposal under 
Section 38 of the Environmental Protection Act 1986 (WA) (EP Act), Western 
Australia. 



Environmental Protection Act 1986 (WA) Supporting Documentation 

Mulga Downs Iron Ore Mine 

 

 

Rev Document Number Author Position Approver Position Issue Date Page 

0 20211222-MULG-
PRA 

R. Duckworth Strategen JBS&G S. Blake Manager, Approvals 22/12/2021 
233 of 

249 

 

In-text Citation Reference 

EPA (2021c) Environmental Protection Authority (2021c) How to identify the Content of a 
Proposal Instruction and template, Western Australia. 

EPA (2021d) 
Environmental Protection Authority (2021d) Environmental Impact Assessment 
(Part IV Divisions 1 and 2) Administrative Procedures 2021. 

EPA (2021e) 
Environmental Protection Authority (2021e) Instructions on how to prepare 
Environmental Protection Act 1986 Part IV Environmental Management Plans. 

Geoscience (2012) 

Geoscience Australia (2012) Surface Geology of Australia, 1: 1,000,000 scale 
2012 Edition. Available from: 
http://data.bioregionalassessments.gov.au/dataset/8284767e-b5b1-4d8b-
b8e6-b334fa972611 (Accessed December 2021). 

Halse and Pearson (2014) 
Halse, S., and Pearson, G. (2014) Troglofauna in the vadose zone: comparison 
of scraping and trapping results and sampling adequacy. Subterranean Biology, 
vol. 13 (1): pp. 17 – 34. 

Halse et al. (2014) 

Halse, S., Scanlon, M., Cocking, J., and Barron, H. (2014) Pilbara stygofauna: 
deep groundwater of an arid landscape contains globally significant radiation 
of biodiversity. Records of the Western Australian Museum Supplement, vol. 
78 (2): pp. 443 – 483. 

Howarth (1983) 
Howarth, F. (1983) Ecology of Cave Arthropods. Annual Review of Entomology, 
vol. 28 (1): pp. 365 – 389. 

Humphreys (1999) 

Humphreys, W. (1999) Relict stygofaunas living in sea salt, karst and calcrete 
habitats in arid northwestern Australia contain many ancient lineages. The 
Other 99%. The Conservation and Biodiversity of Invertebrates (Book):  pp. 219 
– 227. 

IPCC (2003) 
Intergovernmental Panel for Climate Change (2003).  Good Practice Guidance 
for Land Use, Land-Use Change and Forestry available at 
https://www.ipcc.ch/site/assets/uploads/2018/03/GPG_LULUCF_FULLEN.pdf 

Kendrick (2001) 

Kendrick, P. (2001) Pilbara 2 (PIL2 - Fortescue Plains subregion). A Biodiversity 
Audit of Western Australia's 53 Biogeographic Subregions in 2002. Report 
prepared by Peter Kendrick for the Department of Conservation and Land 
Management. 

Kendrick and McKenzie (2001) 

Kendrick, P., and McKenzie, N. (2001) Pilbara 1 (PIL1 - Chichester subregion). A 
Biodiversity Audit of Western Australia's 53 Biogeographic Subregions. 
prepared by Peter Kendrick and Norm McKenzie for the Department of 
Conservation and Land Management. 

Landloch (2009) 
Landloch Pty Ltd (2009) Soil and Overburden Assessment of Murray’s Hill. 
Report prepared by Landloch Pty Ltd for Hancock Prospecting Pty Ltd.. 

Maia (2018) 
Maia Environmental Consultancy Pty Ltd (2018) Mulga East Iron Ore Project 
Flora and Vegetation Desktop Study. Report prepared by Maia Environmental 
Consultancy for JBS&G Pty Ltd/Hancock Prospecting Pty Ltd. 

Maia (2020) 

Maia Environmental Consultancy Pty Ltd (2020) Mulga East Iron Ore Project, 
Mine Study Area Detailed Flora and Vegetation Assessment 2019 – 2020. 
Report prepared by Maia Environmental Consultancy for Strategen-
JBSG/Hancock Prospecting Pty Ltd. 

Maia (2021) 
Maia Environmental Consultancy Pty Ltd (2021) Mulga Downs West Flora and 
Vegetation Desktop Study. Report prepared by Maia Environmental 
Consultancy for Strategen-JBS&G/Hancock Prospecting Pty Ltd. 

http://data.bioregionalassessments.gov.au/dataset/8284767e-b5b1-4d8b-b8e6-b334fa972611
http://data.bioregionalassessments.gov.au/dataset/8284767e-b5b1-4d8b-b8e6-b334fa972611
https://www.ipcc.ch/site/assets/uploads/2018/03/GPG_LULUCF_FULLEN.pdf


Environmental Protection Act 1986 (WA) Supporting Documentation 

Mulga Downs Iron Ore Mine 

 

 

Rev Document Number Author Position Approver Position Issue Date Page 

0 20211222-MULG-
PRA 

R. Duckworth Strategen JBS&G S. Blake Manager, Approvals 22/12/2021 
234 of 

249 

 

In-text Citation Reference 

McKenzie et al. (2009) 
McKenzie, N., van Leeuwen, S., and Pinder, A. (2009) Introduction  to  the  
Pilbara  Biodiversity  Survey, 2002 – 2007.  Records  of  the  Western Australian  
Museum, Supplement vol. 78 (3): pp. 3 – 89. 

Mine Earth (2020) 
Mine Earth (2020) Mulga East Iron Orde Project Baseline Soil and Landform 
Assessment. Report prepared by Mine Earth for Hancock Prospecting Pty Ltd. 
August 2020. 

Mokany et al. (2018) 
Mokany, K., Harwood, T., Halse, S., and Ferrier, S. (2018) Riddles in the dark: 
Assessing diversity patterns for cryptic subterranean fauna of the Pilbara. 
Biodiversity Research, vol. 25 (2): pp. 240 – 254. 

Pavey (2006) 
Pavey, C. (2006) National Recovery Plan for the Greater Bilby Macrotis lagotis. 
Report prepared for the Northern Territory Department of Natural Resources, 
Environment and the Arts. 

Pepper et al. (2013) 

Pepper, M., Doughty, P., and Keogh. J. S. (2013) Geodiversity and endemism in 
the iconic Australian Pilbara region: a review of landscape evolution and biotic 
response in an ancient refugium. Journal of Biogeography, vol. 40 (7): pp. 1225 
– 1239. 

Phoenix (2014) 
Phoenix Environmental Sciences Pty Ltd (2014) Subterranean fauna survey of 
the Mulga Downs Project. Report prepared by Phoenix Environmental Sciences 
Pty Ltd for Hancock Prosecting Pty Ltd. 

Pinder et al. (2017) 

Pinder, A., Lyons, M., Collins, M., Lewis, L., Quinlan, K., Shiel, R., Coppen, R., 
and Thompson, F. (2017) Wetland Biodiversity Patterning Along the Middle to 
Upper Fortescue Valley (Pilbara: Western Australia) to Inform Conservation 
Planning. Report prepared for the Wetlands Conservation Program for the 
Department of Biodiversity, Conservation and Attractions. 

Roy Hill Iron Ore (2021) 

Roy Hill Iron Ore Pty Ltd (2021) Revised Proposal for the Roy Hill Iron Ore Mine 
Environmental Review. Available from: https://www.royhill.com.au/revised-
proposal-for-the-roy-hill-iron-ore-mine-environmental-review-document/ 
(Accessed December 2021). 

Saco et al. (2010) 
Saco, P., Willgoose, G., and Hancock, G. (2007) Eco‐geomorphology of banded 
vegetation patterns in arid and semi‐arid regions. Hydrology and Earth Systems 
Sciences vol. 11 (6): pp. 1717 ‐ 1730. 

SLR (2021) 
Phase Mulga East Iron Ore Project Ambient Air Quality Monitoring Program 

May 2019 - February 2021 Technical Report Prepared for HPPL 

Smith et al. (2006) 

Smith, P., Williams, R., Hamilton, S., and Shaik, M. (2006) A risk-based 
approach to groundwater management for terrestrial groundwater dependent 
ecosystems. Report prepared for 10th Murray-Darling Basin Groundwater 
Workshop. 

Storr et al. (2002) Storr, G., Smith, L., and Johnstone, R. (2002) Snakes of Western Australia. 

Terrestrial Ecosystems (2013) 
Terrestrial Ecosystems (2013) Level 2 Fauna Assessment for the Mulga Downs 
Project Area. Report prepared for Hancock Prospecting Pty Ltd. February 2013. 

Thackway and Cresswell (1995) 

Thackway, R., and Cresswell, I. (1995) An interim biogeographic regionalisation 
for Australia: a framework for setting priorities in the National Reserves System 
Cooperative Program. Report prepared by Richard Thackway and Ian Cresswell 
for the Australian Nature Conservation Agency. 

Tongway and Hindley (2004) 
Tongway, D., and Hindley, N. (2004) Landscape Function Analysis: Procedures 
for Monitoring and Assessing Landscapes – with Special Reference to Minesites 
and Rangelands. Report prepared for CSIRO Sustainable Ecosystems ver. 3.1. 

https://www.royhill.com.au/revised-proposal-for-the-roy-hill-iron-ore-mine-environmental-review-document/
https://www.royhill.com.au/revised-proposal-for-the-roy-hill-iron-ore-mine-environmental-review-document/


Environmental Protection Act 1986 (WA) Supporting Documentation 

Mulga Downs Iron Ore Mine 

 

 

Rev Document Number Author Position Approver Position Issue Date Page 

0 20211222-MULG-
PRA 

R. Duckworth Strategen JBS&G S. Blake Manager, Approvals 22/12/2021 
235 of 

249 

 

In-text Citation Reference 

van Kranendonk et al. (2002) 
van Kranendonk, M., Hickman, A., Smithies, R., and Nelson, D. (2002) Geology 
and Tectonic Evolution of the Archean North Pilbara Terrain, Pilbara Craton, 
Western Australia. Economic Geology, vol. 97 (4): pp. 695 – 732. 

van Vreeswyk et al. (2004) 
van Vreeswyk, A., Payne, A., Leighton, K., and Hennig, P. (2004a). An inventory 
and condition survey of the Pilbara region, Western Australia. Technical 
Bulletin No. 92 prepared for the Department of Agriculture and Food. 

WAPC 
Visual Landscape Planning in Western Australia, a manual for evaluation, 
assessment, siting and design.  Western Australia. 

Winkworth (1973) 
Winkworth, R. (1973) Eco‐Physiology of mulga (Acacia aneura). Tropical 
Grasslands, vol. 7 (1): pp. 43 ‐ 48. 

 

 

 

 



Environmental Protection Act 1986 (WA) Supporting Documentation 

Mulga Downs Iron Ore Mine 

Rev Document Number Author Position Approver Position Issue Date Page 

0 20211222-MULG-
PRA 

R. Duckworth Strategen JBS&G S. Blake Manager, Approvals 22/12/2021 
236 of 

249 

 

18 Appendices 



Environmental Protection Act 1986 (WA) Supporting Documentation 

Mulga Downs Iron Ore Mine 

 

 

Rev Document Number Author Position Approver Position Issue Date Page 

0 20211222-MULG-
PRA 

R. Duckworth Strategen JBS&G S. Blake Manager, Approvals 22/12/2021 
237 of 

249 

 

Appendix 1 Flora and Vegetation Desktop Study  
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Appendix 2 Mulga Downs Ecohydrology Study 
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Appendix 3 Mine Study Area Detailed Flora and Vegetation Assessment 
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Appendix 4 Mulga Downs West Flora and Vegetation Desktop Study 
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Appendix 5 Baseline Soil and Landform Assessment 
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Appendix 6 Mulga East Subterranean Fauna Baseline Survey 
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Appendix 7 Mulga East Baseline Terrestrial Fauna Survey 
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Appendix 8 Mulga East Pilbara Leaf-nose Bat Assessment 
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Appendix 9 Mulga East Short Range Endemic Invertebrate Fauna 

Assessment 
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Appendix 10 Mulga East Baseline Water Studies 
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Appendix 11 Mulga East Preliminary Groundwater Management 

Assessment 
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Appendix 12 Phase 2 Mulga Downs Iron Ore Project Air Quality 

Monitoring Program 
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Appendix 13 Phase 2 Mulga Downs Iron Ore Project Noise Monitoring 

Program 
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