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EXECUTIVE SUMMARY 

DBNGP (WA) Nominees Pty Ltd (the Proponent) is proposing to develop the King Bay Lateral 
Project (the Proposal; formerly known as Perdaman Lateral Project), which is located within the 
Burrup Peninsula of the Pilbara region of Western Australia, approximately 20 km north of 
Karratha and 8 km north of Dampier. The Proposal will consist of a 550 m-long pipeline, and 
supporting infrastructure, to transport natural gas from the existing Dampier to Bunbury Natural 
Gas Pipeline (DBNGP) to the proposed Perdaman Urea Plant development (Project Ceres). 

This document has been prepared to support the application for a Native Vegetation Clearing 
Permit (NVCP), under Part V Division 2 of the Environmental Protection Act 1986 (EP Act), for the 
Proposal. The application is seeking approval for a Purpose Permit to clear no more than 0.21 ha 
of native vegetation within a 1.43 ha Clearing Area to facilitate the development of the Proposal. 

A total of 10 flora species (nine native and one introduced) from eight genera and five families 
were recorded within the Clearing Area (ELA 2024). Whilst no fauna species were recorded within 
the Clearing Area during the recent survey (ELA 2024), eight conservation significant fauna 
species are considered as having the potential to occur, based on the availability of potentially 
suitable habitat and proximity of previous records. Historical nearby fauna surveys have also 
recorded 30 mammal species, 150 bird species, 49 reptiles and two amphibians (Cardno 2020).  

One broad vegetation type (VT01) was identified within the Clearing Area, covering 0.21 ha and 
classified as being in ‘Poor’ condition (ELA 2024). The remaining 1.22 ha of the Clearing Area is 
devoid of vegetation, with Mudflats (naturally devoid of vegetation and thus not assigned a 
vegetation condition (ELA 2024)). None of the vegetation within the Clearing Area was identified 
as representing any known or potential conservation significant ecological communities listed 
under the EPBC Act, the BC Act or by DBCA (ELA 2024). 

Only the Mudflats habitat is considered to potentially provide foraging habitat to conservation 
significant fauna, with eight migratory waders having the potential to use the habitat when it is 
occasionally inundated (e.g. during king tides and heavy rainfall). The vegetation within the Low 
Chenopod Shrubland habitat was in ‘Poor’ condition and therefore not considered to provide 
habitat for any conservation significant fauna species (ELA 2024). 

The Proposal was assessed against the Ten Principles for Clearing Native Vegetation as listed 
under Schedule 5 of the EP Act.  Potential impacts resulting from the clearing of native vegetation 
have been minimised through the design and placement of the Proposal infrastructure, as well as 
specific control measures outlined within a project-specific Construction Environmental 
Management Plan and the DBNGP Environment Plan, which is proposed to be updated to include 
this Proposal.  Based on this assessment the Proposal is unlikely to be at variance with any of the 
clearing principles. 
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ABBREVIATIONS 

Abbreviation Definition 

BAM Act Biosecurity and Agricultural Management Act 2007 

BC Act Biodiversity Conservation Act 2016 
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DBNGP Dampier to Bunbury Natural Gas Pipeline 

DBP Act Dampier to Bunbury Pipeline Act 1997 

DEMIRS Department of Energy, Mines, Industry, Regulation and Safety 

DGS Act Dangerous Goods Safety Act 2004 

DPIRD Department of Primary Industries and Regional Development 
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DWER Department of Water and Environmental Regulation 
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Abbreviation Definition 
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1. INTRODUCTION 

1.1 Background 

DBNGP (WA) Nominees Pty Ltd (the Proponent) is proposing to develop the King Bay Lateral 
Project (the Proposal; formerly known as Perdaman Lateral Project), which is located within the 
Burrup Peninsula of the Pilbara region of Western Australia, approximately 20 km north of 
Karratha and 8 km north of Dampier (Figure 1-1). The Proposal will consist of a 550 m-long 
pipeline, and supporting infrastructure, to transport natural gas from the existing Dampier to 
Bunbury Natural Gas Pipeline (DBNGP) to the proposed Perdaman Urea Plant development 
(Project Ceres). The supporting infrastructure includes (Figure 1-2):  

• King Bay Inlet Station 

• King Bay Meter Station  

• Material storage/laydown areas 

• Rock causeway. 

1.1.1 Purpose 

This Supporting Document has been prepared to support the application for a Native Vegetation 
Clearing Permit (NVCP), under Part V Division 2 of the Environmental Protection Act 1986 (EP 
Act), for the Proposal. The application is seeking approval for a Purpose Permit to clear no more 
than 0.21 ha of native vegetation within a 1.43 ha Clearing Area to facilitate the development of 
the Proposal (Figure 1-1).  

This document includes the following information: 

• An overview of the Proposal 

• A description of the proposed native vegetation clearing 

• An overview of the existing environmental conditions of the site 

• An evaluation of the potential impacts of vegetation clearing 

• A detailed description of proposed avoidance and mitigation measures 

• Details of stakeholder engagement 

• An evaluation of the proposed clearing against the Ten Clearing Principles listed under 
Schedule 5 of the EP Act.
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Figure 1-1: Regional Context of the Proposal
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Figure 1-2: Clearing Area and Proposal Elements 
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1.1.2  Required Approvals 

The Proposal was referred to the Environmental Protection Authority (EPA) on 3 September 2024, 
under s.38 of the EP Act. The referral received a ‘not assessed’ determination on 10 October 2024 
with the potential impacts associated with the Proposal to be managed under other statutory 
decision-making processes. Other environmental approvals and regulations relevant to the 
Proposal are outlined in Table 1-1.  

The Proposal will not be referred to under the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) due to the absence of significant impacts on Matters of National 
Environmental Significance. 

Table 1-1: Required Approvals for the Proposal 

Approval Authority Relevant Legislation Process 

Department of Energy, Mines, 
Industry Regulations and Safety 
(DEMIRS) 

Petroleum Pipelines Act 1969 (PP Act) and PP 
(Environment) Regulations 2012 

Licence to construct and operate 
a petroleum pipeline 

Petroleum and Geothermal Energy Act 1967 
(PGER Act) and PGER (Environment) 
Regulations 2012 

Permits to undertake petroleum 
exploration 

Production Licences 

Dangerous Goods Safety Act 2004 (DGS Act) License for the appropriate 
storage and handling of 
Dangerous Goods 

Department of Biodiversity, 
Conservation and Attractions 
(DBCA) 

Biodiversity Conservation Act 2016 (BC Act) Licensing associated with fauna 
and flora surveys and fauna 
relocation  

1.2 Location, Ownership and Zoning 

The Clearing Area intersects three land tenements, all occurring within the City of Karratha local 
government area and have been zoned for Strategic Industry in the City’s Local Planning 
Scheme 8 (Figure 1-2). All three tenements are listed as Crownland, administered by the 
Department of Planning, Land and Heritage (DPLH). Additional information on these land 
tenements is provided in Table 1-2. Lot 704 and Lot 3013 are leased to the Western Australian 
Land Authority (DevelopmentWA). Lot 540 is contained within the DBNGP Corridor pursuant to 
the Dampier to Bunbury Pipeline Act 1997 (DBP Act).  

The Proponent will have legal access to the Clearing Area by means of an access right granted 
under the DBP Act (within Lot 540) and a sublease granted by the West Australian Land Authority 
(within Lot 704 and Lot 3013).   
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Table 1-2: Land Tenements within the Clearing Area 

Lot Number Volume/Folio Land Type 

Lot 704 on Deposit Plan 411759 LR 3174/529 Service Corridor 

Lot 3013 on Deposit Plan 042282 LR 3139/36 Infrastructure Corridor 

Lot 540 on Deposit Plan 221364 LR 3122/50 Service Corridor 
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1.3 Proposal Description 

The Proponent is proposing to construct and operate a 550 m pipeline and supporting 
infrastructure to connect the proposed Project Ceres to the DBNGP network.  

Perdaman Industries is currently constructing the Project Ceres urea plant on the Burrup 
Peninsula, located directly adjacent to the north, east and south of the Proposal. The plant will 
convert natural gas into ammonia and subsequently into urea using a single synthesis reactor to 
produce fertiliser. The DBNGP will be the primary natural gas source for Project Ceres, and this 
will be transported via the Proposal.  

The Clearing Area intersects an existing pipeline licence for the DBNGP (Pipeline Licence 40 
[PL40]) (Figure 1-1). The DBNGP was constructed and commissioned in 1984 to transport natural 
gas from Dampier to commercial, industrial and domestic markets in south-west WA, finishing 
near Bunbury. The Clearing Area is also adjacent to the Burrup Fertilisers Lateral (Pipeline Licence 
62 [PL62]). PL62 is a 1.4 km pipeline that connects the Yara Pilbara Fertilisers plant to the DBNGP 
network. PL62 is maintained cleared to enable Line of Sight (LoS) (PL62 LoS; Figure 1-2). 

1.3.1 DN400 Lateral Pipeline 

A DN400 (16-inch), approximately 550 m pipeline from the King Bay Inlet Station to the King Bay 
Meter Station. The pipeline installation will involve the construction of a 550 m underground 
concrete-coated pipeline with pipeline pigging facilities at either end to tie into the DBNGP and 
the meter station. Construction of the pipeline will involve trenching, stringing, welding, lower-in, 
backfilling, hydrostatic pressure testings and final tie-ins. The trench will be open for a maximum 
of three weeks. Concrete-coated pipe will be utilised to eliminate the need for dewatering. 

Trench spoil will be stored to the south of the trench and re-used for backfilling, and excess spoil 
will be spread over the pipeline centreline and battered against the rock causeway.  

1.3.2 King Bay Inlet Station  

The King Bay Inlet Station consists of the following components: 

• Connection to DBNGP at new hot tap point 

• Remote operable shutdown valve 

• Pipework and valving provision for pig launcher 

• Field Marshalling Box for control, power supply and communications cables run from the 

King Bay Meter Station. 

The hot tap connection to the DBNGP involves making a connection to existing piping or pressure 
vessels without interrupting or emptying that section of the pipe or vessel. This method allows 
for modifications or expansions to the pipeline network without shutting down operations. 

A remote operable isolating valve will be installed to isolate systems in case of a loss of primary 
containment. This valve helps prevent further leakage and ensures that the affected area can be 
safely addressed without compromising the entire system. 

A pig launcher is used to facilitate intelligent pigging of the pipeline for maintenance, cleaning, 
and inspection purposes, allowing for the detection and mitigation of defects and corrosion within 
the pipeline infrastructure. 

1.3.3 King Bay Meter Station 

The King Bay Meter Station consists of the following components: 
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• Pipework and valving provision for pig receiver  

• Remote operable shutdown valve skid 

• Filtration skid 

• Duty/standby custody transfer Ultrasonic flow skid 

• Duty/standby pressure control skid 

• 2 x Gas Chromatograph 

• A Remote Terminal Unit Control shelter 

• Solar panel and battery storage for power supply.  

A pig receiver will be installed to retrieve the intelligent pig from pigging, ensuring that any pig 
sent through the system for cleaning or diagnostic purposes is safely and effectively recovered. 

A custody transfer meter station will be installed to allow accurate measurement and accounting 
of the gas flow, facilitating proper management and billing between the DBNGP and Project Ceres. 

1.3.4 Supporting Infrastructure 

Supporting infrastructure to facilitate the construction of the Proposal will include material 
storage/laydown areas. There will be no storage of dangerous or hazardous goods within the site 
in quantities required to be licenced.  

1.3.5 Rock Causeway 

To facilitate construction access along the pipeline easement, the width of the existing rock 
causeway is to be expanded. The existing causeway runs parallel to the proposed pipeline. This 
causeway will be expanded from 3 m in width to 8 m and raised to provide 400 mm clearance 
from the natural surface level. The length of the causeway is approximately 550 m. Pipeline 
construction will proceed following the completion of the causeway expansion.
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2. PHYSICAL ENVIRONMENT 

2.1 Biogeographical Regions 

The Interim Biogeographic Regionalisation for Australia (IBRA) currently classifies 89 bioregions 
across Australia, based on a range of biotic and abiotic factors such as climate, vegetation, fauna, 
geology and landform (Thackway and Cresswell 1995; DCCEEW 2024). These bioregions are 
further refined into 419 subregions representing more localised and homogenous 
geomorphological units in each bioregion (DCCEEW 2024). IBRA divides WA into 26 biogeographic 
regions and 53 subregions based on dominant landscape characteristics of climate, lithology, 
geology, landform and vegetation.  

The Clearing Area is located in the Pilbara bioregion, and the Roebourne subregion. The 
Roebourne subregion is described as Quaternary alluvial and older colluvial coastal and sub-
coastal plains with vegetation described as grass savannah of mixed bunch and hummock 
grasses, and dwarf shrub steppe of Acacia species and ephemeral drainage lines support 
Eucalyptus victrix or Corymbia hamersleyana woodlands. Samphire, Sporobolus and mangal occur 
on marine alluvial flats and river deltas (Kendrick and Stanley 2001). 

2.2 Climate 

The Clearing Area has a hot, semi-arid climate with hot wet summers and warm dry winters. 
Based on the data from the nearby Bureau of Meteorology (BoM) Karratha Aero weather station 
(Station Number 4083 - rainfall data from 1971 to present), which is located approximately 8.5 km 
to the south of the Clearing Area, the Clearing Area receives an annual average of 294.6 mm of 
precipitation per annum, with most rainfall occurring in January to March (BoM 2024). 

The annual mean maximum temperature ranges from 36.2oC in March to 26.5oC in June and July, 
whilst the annual mean minimum temperature ranges from 26.9 in January to 13.9 in July (BoM 
2024).  

2.3 Land Use 

The land surrounding the Clearing Area primarily consists of industrial developments related to 
the oil and gas sector. The Dampier township is located approximately 6 km to the southwest 
and is the closest urban centre. The Murujuga National Park is also located approximately 1 km 
to the north and south of the Clearing Area (Figure 1-1).  

2.4 Land Systems and Soils 

2.4.1 Land Systems 

Land Systems mapping, prepared by the Department of Primary Industries and Regional 
Development (DPIRD), provides a comprehensive and standardised description of landscapes, 
soils and vegetation of the Pilbara region of WA at a regional scale (Payne and Schoknecht 2011; 
DPIRD 2024). These surveys describe the biophysical characteristics of each region and 
subsequently divide each region into land systems; land systems being defined as repeating 
patterns of topography, soils and vegetation.  

Two Land Systems have been mapped across the Clearing Area: the Granitic Land System and 
the Littoral Land System (Table 2-1; Figure 2-1).  
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Table 2-1: Land Systems within the Clearing Area 

Land 
System 

Description State Land 
Type 

Extent in 

Roebourne 
Subregion 

(ha) 

Extent 

within the 
Clearing 

Area (ha) 

Proportion of 

Extent 
within the 

Clearing 
Area (%) 

Granitic 
Land 
System 

Rugged granitic hills 
supporting shrubby 
hard and soft spinifex 
grasslands. 

Hills and ranges; 
Spinifex 
grasslands 

7,794.7 <0.01 Negligible 

Littoral 
Land 
System 

Bare coastal mudflats 
(unvegetated), 
samphire flats, sandy 
islands, coastal dunes 

and beaches, 
supporting samphire 
low shrublands, 
sparse acacia 
shrublands and 
mangrove forests. 

Coastal plains, 
beaches, dunes, 
mudflats and 
cliffs; Various 

coastal 
vegetation 

212,304.9 1.43 Negligible 

2.4.2 Soil Characteristics 

The Clearing Area overlies the Karratha Coastal soil landscape zone, comprising coastal mudflats 
(with sandy coastal plains and some hills) on marine deposits over the Pilbara Craton with tidal 
soils, Calcareous loamy earth, Salt lake soils and Red/brown non-cracking clays. 

During the baseline Environmental Site Assessment (ESA) undertaken for the Clearing Area 
(discussed further in Section 2.4.3), one soil profile with two distinct horizons was identified. 
Namely; a pale brown silty sand (SS) overlaying a mottled grey and brown silty, clayey sand (SS 
(C)) (Table 2-2).  

Table 2-2: Generalised Lithologies and Particle Size Analysis Results 

Depth (m bgl) Soil Profile Code Lithological Description/Observations 

0.0-0.4 SS Pale brown silty sand 

May include shell fragments and is typically dry to moist. 

0.4-1.5 SS(C) Mottled grey and brown silty, clayey sands 

May contain trace gravel or cobbles and is typically moist to wet. 

2.4.3 Site Contamination 

The three lots of the Clearing Area (Lots 540, 3013 and 704) have been classified by DWER as 
‘Possibly Contaminated – Investigation Required’, with restrictions on groundwater abstraction 
requiring testing before its use (Section 2.5.2).  

The classification is due to the results of contamination assessments carried out in 2017-2018 at 
the Technical Ammonium Nitrate (TAN) Yara Fertilisers Plant, which found ammonia, nitrates and 
nitrites at elevated concentrations in soil and groundwater, approximately 1.1 km northeast of 
the Clearing Area (Figure 1-1; Attachment C in Senversa 2024). The investigations found that 
nutrient seepage was occurring at the TAN plant embankment into the adjacent supratidal flats, 
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as a result of faulty infrastructure. The receiving sediments of the adjacent ‘upper’ supratidal flats 
were found to be acting as a nutrient sink, with the potential for migration to downstream areas 
in the ‘lower’ supratidal flats and King Bay during high rainfall events.  

Following a significant rainfall event in May 2021, environmental monitoring data indicated 
unacceptably high nitrate concentrations in surface waters migrating from the TAN plant, with 
the potential to impact sensitive ecological receptors in the supratidal flats and King Bay 
(Attachment C in Senversa 2024) 

Because of the above, the Proponent commissioned Senversa to undertake a baseline ESA of the 
Clearing Area to assess the potential contamination within the Clearing Area to inform 
management (Senversa 2024)  

Based on the results of the survey, the soils within the Clearing Area were not found to contain 
evidence of anthropogenic contaminants, including hydrocarbons, Per- and polyfluoroalkyl 
substances (PFAS) or metals. However, the ESA did identify the potential for Acid Sulphate Soils 
to occur if soils became oxidised.  

2.5 Hydrology 

2.5.1 Surface Water 

The Clearing Area occurs within the Port Hedland Coast basin and is located within a saline coastal 
flat (Figure 2-2; DWER 2018a). The Clearing Area does not intersect any significant surface water 
bodies or wetlands, nor any Public Drinking Water Source Areas (DWER 2024).  

A minor (non-perennial) watercourse lies directly south of the Clearing Area draining into Kings 
Bay. 

The Clearing Area occurs within a mudflat area that drains westward to King Bay (Cardno 2020). 
The mudflats are tidal and are subject to flooding during heavy rainfall periods and during 
extreme spring tides.  

2.5.2 Groundwater 

The Pilbara Fractured Rock Aquifer underlies the Clearing Area and forms part of the Pilbara 
Proclaimed Groundwater Area (DWER 2018b). Groundwater investigations were undertaken for 
Project Ceres which found that the local groundwater levels range between 0.7–2.8 m below 
ground surface and had a total dissolved salt concentrations that exceed that of the surrounding 
seawater (40,000–50,000 mS/cm) (SKM 2001). Groundwater levels within the Clearing Area 
range between 0.276 and 0.376 m below ground level (Senversa 2024). 

The groundwater was also assessed during the baseline ESA which found it to contain low levels 
of PFAS; however, the concentrations were below adopted guidelines for human health and the 
environment. All hydrocarbons in the groundwater were below the Limit of Reporting (LoR) and 
subsequently below the adopted assessment criteria. The groundwater was found to have 
exceedances of Zinc; however, in the absence of a defined contaminant source, and in light of 
comparatively low concentrations of other reported metals, the zinc concentrations were 
considered to be reflective of ambient groundwater conditions.  

The groundwater did have elevated nutrients (ammonia, total nitrogen and phosphorus). The 
elevated nutrients were considered consistent with the nutrient seepage from the TAN plant.
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Figure 2-1: Land Systems
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Figure 2-2: Local Hydrology 
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2.6 Environmentally Sensitive Areas 

Environmentally Sensitive Areas (ESAs) are defined in the Environmental Protection 
(Environmentally Sensitive Areas) Notice 2005 under section 51B of the EP Act. ESAs include 
areas declared as World Heritage, included on the Register of the National Estate (now replaced 
by the National Heritage List under the EPBC Act), defined wetlands, and vegetation containing 
rare (Threatened) flora and Threatened Ecological Communities (TECs).  

There are no ESAs within the Clearing Area. The closest is the Murujuga National Park which is 
located approximately 1 km to the north and south of the Clearing Area (DBCA 2020).  

Priority Ecological Communities (PECs) are biological flora or fauna communities that are 
recognised to be of significance but do not meet the criteria for a TEC. There are five categories 
of PECs, none of which are currently protected under legislation. A DBCA Threatened and Priority 
Communities database search identified two known occurrences of a PEC within 5 km of the 
Project Area. 

2.7 Heritage 

The Proposal is located within the Ngarluma-Yindjibarndi Native Title Determination Area 
(WAD6017/1996), which is held jointly by the Ngarluma Aboriginal Corporation and the 
Yindjibarndi Aboriginal Corporation. The Prescribed Body Corporate for the Burrup and Maitland 
Industrial Estates Agreement (BMIEA) is the Murujuga Aboriginal Corporation (MAC).  

The mapped boundaries of seven registered Aboriginal Heritage sites from the DPLH Aboriginal 
Cultural Heritage Register overlap the Clearing Area, including: 

• Place ID 9069: Kissing Birds 

• Place ID 9073: Rock Shot 

• Place ID 9215: Haul Road South 06 

• Place ID 9216: Haul Road South 07 

• Place ID 9813: DRD Area A-07 

• Place ID 19766: DN-09 Engravings 

• Place ID 26008: Hearson Engravings. 

An archaeological and ethnographic heritage survey was conducted concurrently on 17 November 
2023, advised by Traditional Owners from MAC (ACHC 2023; Scarp Archaeology 2024). An 
endorsement of the findings of the survey reports was received from MAC on 28 March 2024 
(MAC 2024). 

Key outcomes and requirements of the site identification archaeological and ethnographic survey 
include, but are not limited to: 

• Although the mapped boundaries of the seven registered Aboriginal Heritage sites from the 
DPLH Aboriginal Cultural Heritage Register intersect the Clearing Area, there is no significant 
heritage material or other aspects of significant Aboriginal heritage value specifically located 
within the Clearing Area 

• No new isolated artefacts, new heritage sites or heritage features were recorded 

• There are no Aboriginal heritage sites with ethnographic values that intersect with the 
proposed Clearing Area.  

• Four monitors be present for all earthworks 
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• Employees and contractors carrying out the proposal must be informed of the contents of 
the final survey reports (ACHC 2023; Scarp Archaeology 2024) and their obligations to have 
zero harm to heritage 

• The Proponent must inform MAC of any changes to the Proposal  

• In the event that additional sites are located at any stage during the proposal, MAC Heritage 
procedures must be followed, and all works must halt immediately in the area to prevent 
any impacts 

• In the event that human remains are located at any stage during the proposed works, DPLH 
procedures must be followed, and all works must halt immediately in the area to prevent 
any further impacts to the remains.  

One previously recorded midden site (WC-2023-M001-01 and WC-2023-M001-02) was recorded 
during the survey (Scarp Archaeology 2024). The Clearing Area has been subsequently revised 
to avoid impact on this midden site.  
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3. BIOLOGICAL ENVIRONMENT 

3.1 Ecological Surveys 

A detailed and targeted flora and vegetation survey and a basic fauna survey have been 
undertaken for the 1.43 ha Clearing Area (ELA 2024). The details and spatial extent of the survey 
is presented in Table 3-1 and Figure 3-1.  

In addition to the above, the Clearing Area is also within the larger area surveyed as part of 
Project Ceres. A Pre- and Post-Wet Season Biological Survey was conducted for this project in 
late 2018 and early 2019 and included flora and vegetation survey effort (APM 2019). The survey 
findings were reviewed by Eco Logical Australia (ELA) and are referenced where appropriate to 
provide greater local context of the flora and vegetation values present within the Clearing Area 
and wider locality (ELA 2024). 

Table 3-1: Flora and Vegetation Studies 

Survey Area (ha) Scope &Timing Study/Survey 
Effort 

Consistency with 

Guidance and 
Limitations 

Perdaman 
Pipeline Flora 
and Fauna 
Survey (ELA 
2024) 

Figure 
3-1Error! 
Reference 
source not 

found. 

1.43 The field survey was 
conducted on 26 March 
2024. The scope of the 
survey included: 

• Desktop assessment 
of available literature 
and databases to 
identify potential 
values 

• Field survey to 
establish quadrats, 
map and describe 
vegetation types and 
compile a species 
inventory 

• Identification of 
conservation 
significant flora and 
vegetation 
communities. 

• Field survey to 
delineate and map 
fauna habitats and 

The field survey 
included the 
establishment of one 
quadrat (20 x 125 m) 
and the systematic 
traversing of 
vegetation within the 
Clearing Area 

This survey was 
conducted in accordance 
with appropriate technical 
guidance including: 

• Environmental Factor 
Guideline: Flora and 
Vegetation (EPA 
2016a) 

• Technical Guidance – 

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

• Environmental Factor 
Guideline: Terrestrial 
Fauna (EPA 2016c) 

• Technical Guidance - 
Terrestrial vertebrate 
fauna surveys for 
environmental impact 
assessment (EPA 
2020) 

No limitations or 
constraints were identified 

for the survey 
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Figure 3-1: Ecological Survey Effort 
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3.2 Flora and Vegetation 

3.2.1 Vegetation 

3.2.1.1 Pre-European Vegetation 

The Pre-European vegetation of Western Australia was mapped, at a 1:1,000,000,000 scale by 
Beard (1979) who categorised vegetation into broad vegetation associations. Based on this 
mapping, DPIRD (DAFWA) compiled a list of vegetation extent and types across WA (Shepherd 
et al. 2002). 

One pre-European vegetation association has been mapped across the Clearing Area, namely 
Abydos Plain – Roebourne 117 (Figure 3-2). Table 3-2 summarises the current and pre-European 
extent of this vegetation association within the Roebourne subregion. 

Table 3-2: Pre-European Vegetation Associations 

Vegetation 
Association 

Pre-

European 
Extent 
(ha)* 

Current 

Extent 
(ha) 

Proportion 

(%) of pre-
European 

extent 
remaining 

Extent in 

Clearing 
Area (ha) 

Proportion (%) of 

Current Extent 
within the Clearing 

Area  

Abydos Plain – 
Roebourne 117 
– Hummock 
grasslands, grass 
steppe, soft 
spinifex 

50,962.9 46,901.6 92.0 1.43 <0.01% 

3.2.1.2 Vegetation Types 

One broad vegetation type (VT01) was identified within the Clearing Area, covering 0.21 ha and 
classified as being in ‘Poor’ condition (ELA 2024). The remaining 1.22 ha within the Clearing Area 
is Mudflats, devoid of vegetation (ELA 2024)). The description and spatial extent of VT01 is 
presented in Table 3-3 and Figure 3-3. 

3.2.1.3 Conservation Significant Ecological Communities 

No vegetation types within the Clearing Area were identified as representing any known or 
potential conservation significant ecological communities listed under the EPBC Act, the BC Act 
or by DBCA (ELA 2024). 

The desktop assessment identified two PECs that occur within 5 km of the Clearing Area (ELA 
2024). Both PECs are considered not to occur within the Clearing Area due to the lack of suitable 
species and habitats, as well as both PECs being restricted to rockpile formations. 

3.2.1.4 Vegetation Condition 

All vegetation within the Clearing Area (0.21 ha) was classified as being in Poor condition, based 
on the Trudgen (1988) vegetation scale (Figure 3-4) (ELA 2024). The areas identified as Mudflat 
(1.22 ha) were not assigned a vegetation condition. Disturbances recorded within the Clearing 
Area included previous clearing, infestation of weed species and deposition of dust. 
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Table 3-3: Vegetation Types 

Vegetation 
Types 

Description Extent (ha) in Clearing Area Proportion 
(%) of 

Clearing 
Area 

Representative Photo 

Lot 540 
(PL40) 

Lot 704 and Lot 
3013 

(DevelopmentWA) 

Total 

VT01 Tecticornia 
halocnemoides, 
Tecticornia indica 

subsp. leiostachya, 
Trianthema 
turgidifolium low 
sparse chenopod 
shrubland 

0.14 0.07 0.21 14.7 

 

Mudflats Naturally devoid of 
vegetation 

0.21 1.01 1.22 85.3 

 

Total 0.35 1.08 1.43 100.0  
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Figure 3-2: Pre-European Vegetation Association
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Figure 3-3: Vegetation Types Recorded within the Clearing Area
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Figure 3-4: Vegetation Condition
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3.2.2 Flora 

A total of 10 flora species (nine native and one introduced) from eight genera and five families 
were recorded within the Clearing Area (ELA 2024). Most recorded taxa were representative of 
the Chenopodiaceae (four taxa) and Poaceae (three taxa) families. Tecticornia was the best-
represented genera throughout the Clearing Area with three taxa recorded. 

3.2.2.1 Conservation Significant Flora 

No Threatened flora species listed under the EPBC Act or BC Act or Priority species listed by DBCA 
were recorded from within the Clearing Area (ELA 2024). 

3.2.2.2 Introduced Flora 

One introduced flora species was recorded within the Clearing Area, *Cenchrus ciliaris (Buffel 
grass) (ELA 2024). The species is listed under the Biosecurity and Agricultural Management Act 
2007 (BAM Act) as Permitted (s-11), with no specific conditions for control required. This species 
was recorded at a 0.1% cover within vegetated areas of the Clearing Area. 

3.3 Terrestrial Fauna 

3.3.1 Fauna Habitat 

Two fauna habitat types were identified within the Clearing Area: ‘Mudflats’ (1.22 ha) and ‘Low 
Chenopod Shrubland’ (0.21 ha) (ELA 2024). The description and spatial extent of these fauna 
habitats is provided in Table 3-4 and Figure 3-5.  

Only the Mudflats habitat within the Clearing Area is considered to potentially provide foraging 
habitat to conservation significant fauna, with a range of migratory waders having the potential 
to use the habitat when it is occasionally inundated (e.g. during king tides and heavy rainfall). 
The vegetation within the Low Chenopod Shrubland habitat was in Poor condition and therefore 
not considered to provide habitat for any conservation significant fauna species (ELA 2024). 

Neither habitat is considered to be locally or regionally restricted with 38.74 ha of Samphire 
Shrubland/Supra-tidal Flat habitat (which is considered representative of these habitats) recorded 
by APM (2019; Figure 3-6) as well as 43.7 ha of the Samphire Shrubland within the Murujuga 
National Park and 803.02 ha within the broader Burrup Peninsula (Cardno 2020).
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Table 3-4: Habitat Types 

Habitat 
Types 

Description Extent (ha) in Clearing Area Proportion (%) 
of Clearing Area 

Representative Photo 

Lot 540 
(PL40) 

Lot 704 and 

Lot 3013 
(Developme

ntWA) 

Total 

Mudflats Species poor 
mudflat 

0.21 1.01 1.22 85.3 
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Habitat 
Types 

Description Extent (ha) in Clearing Area Proportion (%) 
of Clearing Area 

Representative Photo 

Lot 540 
(PL40) 

Lot 704 and 

Lot 3013 

(Developme
ntWA) 

Total 

Low 
Chenopod 

Shrubland 

Low sparse 
chenopods 

0.14 0.07 0.21 14.7 

 

Total  0.35 1.08 1.43 100.0 
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Figure 3-5: Terrestrial Fauna Habitat 
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Figure 3-6: Terrestrial Fauna Habitats Recorded in the APM survey (APM 2019)
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3.3.2 Fauna Species 

Historical and recent surveys of the Burrup Peninsula have recorded 30 mammal species, 150 
bird species, 49 reptiles and two amphibians near the Proposal (Cardno 2020). No fauna species 
were recorded within the Clearing Area during the recent survey (ELA 2024).  

A desktop review identified 29 conservation significant fauna species as possible occurring within 
the Clearing Area, based on habitat preferences and proximity of records (ELA 2024). This 
included 28 species listed under the EPBC Act and BC Act, one of which is also listed as Priority 4 
by DBCA, and one species is listed as an Other Specially Protected species under the BC Act only 
(ELA 2024).  

No direct (observations) or indirect (scats, tracks, diggings) evidence of Threatened species listed 
under the EPBC Act or BC Act or Priority species listed by DBCA were recorded within the Clearing 
Area during the fauna survey (ELA 2024). Based on the results of the fauna survey, eight 
conservation significant fauna species were considered as having the potential to occur within 
the Clearing Area, based on the availability of suitable habitat and proximity of previous records 
(ELA 2024, Table 3-5).  

The remaining 21 fauna species identified in the desktop assessment were considered unlikely to 
occur or do not occur within the Clearing Area, based on habitat requirements, lack of suitable 
habitat present, distance and age of previous records, and adequacy of the survey effort. Species 
considered unlikely to occur have not been included in this assessment; however, a 
comprehensive list (excluding pelagic marine fauna species) is provided in Appendix B. 
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 Table 3-5: Conservation Significant Fauna Likelihood of Occurrence Assessment 

Species Conservation 
Status 

Habitat Preferences Suitable Habitat 

within the 
Clearing Area 

Likelihood of Occurrence 
within the Clearing Area 

Calidris 
ferruginea 

(Curlew 
Sandpiper) 

Critically Endangered 
(EPBC Act and 

BC Act) 

Migratory (EPBC Act 
and BC Act) 

Curlew Sandpiper occurs on intertidal mudflats in sheltered coastal 
areas, such as estuaries, bays, inlets and lagoons, also around non-

tidal swamps, lakes and lagoons near the coast, and ponds in 
saltworks and sewage farms. They are also recorded inland, though 
less often, including around ephemeral and permanent lakes, dams, 
waterholes and bore drains, usually with bare edges of mud or sand. 

Mudflats Potential 

Potentially suitable habitat may 

occur within the Clearing Area 
(seasonally when inundated). 
Records occur within 1 km of the 
Clearing Area. 

Tringa nebularia 
(Common 
Greenshank) 

Endangered 
(EPBC Act) 

Migratory (EPBC Act 
and BC Act) 

Inland wetlands and sheltered coastal habitats of varying salinity. It 
occurs in sheltered coastal habitats, typically with large mudflats and 
saltmarsh, mangroves, or seagrass. 

Mudflats Potential 

Potentially suitable habitat may 
occur within the Clearing Area 
(seasonally when inundated). 
Records occur within 1 km of the 
Clearing Area. 

Xenus cinereus 
(Terek 

Sandpiper) 

Vulnerable (EPBC 
Act) 

Migratory (EPBC Act 
and BC Act) 

The Terek Sandpiper mostly forages in the open, on soft wet 
intertidal mudflats or in sheltered estuaries, embayments, harbours 

or lagoons. The species has also been recorded on islets, mudbanks, 
sandbanks and spits, and near mangroves and occasionally in 
samphire (Halosarcia spp.). 

Mudflats Potential  

Potentially suitable habitat may 
occur within the Clearing Area 
(seasonally when inundated). 
Records occur within 1 km of the 
Clearing Area. 

Gelochelidon 
nilotica (Gull-
billed Tern) 

Migratory (EPBC Act 
and BC Act) 

Saltpans, coastal lagoons, mudflats, marshes and wet fields, 
overwintering on estuaries, saltpans, lagoons and saltmarshes, or in 
more inland sites such as large rivers, lakes, rice-fields, sewage 
ponds, reservoirs, saltpans and irrigation canals. 

Mudflats Potential  

Potentially suitable habitat may 
occur within the Clearing Area 
(seasonally when inundated). 
Records occur within 1 km of the 
Clearing Area. 
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Species Conservation 
Status 

Habitat Preferences Suitable Habitat 

within the 
Clearing Area 

Likelihood of Occurrence 
within the Clearing Area 

Hydroprogne 
caspia (Caspian 
Tern) 

Migratory (EPBC Act 
and BC Act) 

The Caspian Tern is mostly found in sheltered coastal embayments 
(harbours, lagoons, inlets, bays, estuaries and river deltas) and 
those with sandy or muddy margins are preferred. It also occurs on 
near coastal or inland terrestrial wetlands that are either fresh or 
saline, especially lakes (including ephemeral lakes), waterholes, 

reservoirs, rivers and creeks. 

Mudflats Potential  

Potentially suitable habitat may 
occur within the Clearing Area 
(seasonally when inundated). 

Records occur within 1 km of the 
Clearing Area. 

Limosa lapponica 
(Bar-tailed 
Godwit) 

Migratory (EPBC Act 
and BC Act) 

The Bar-tailed Godwit is found in coastal habitats such as large 
intertidal sandflats, banks, mudflats, estuaries, inlets, harbours, 
coastal lagoons and bays. 

Mudflats Potential 

Potentially suitable habitat may 
occur within the Clearing Area 
(seasonally when inundated). 
Records occur within 1 km of the 
Clearing Area. 

Pluvialis fulva 
(Pacific Golden 
Plover) 

Migratory (EPBC Act 
and BC Act) 

Beaches, mudflats and sandflats in sheltered areas including 
harbours, estuaries and lagoons. 

Mudflats Potential 

Marginal potentially suitable 
habitat is present (seasonally 

when inundated), however is 
highly degraded and adjacent to 
activity. Majority of records are 
coastal/intertidal mudflats. 

Tringa stagnatilis 
(Marsh 
Sandpiper) 

Migratory (EPBC Act 
and BC Act) 

Permanent or ephemeral wetlands including swamps, lagoons, 
billabongs, saltpans, saltmarshes, estuaries, inundated floodplains 
and intertidal mudflats. 

Mudflats Potential 

Marginal potentially suitable 
habitat is present (seasonally 
when inundated), however is 
highly degraded and adjacent to 
activity. Majority of records are 
coastal/intertidal mudflats. 
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4. AVOIDANCE AND MITIGATION MEASURES 

The Proposal is designed to avoid environmental impacts, including clearing native vegetation, 
where possible or minimise impacts to As Low as Reasonably Practicable (ALARP) where 
unavoidable. Potential impacts have primarily been avoided or minimised through the design of 
the pipeline, wells, and associated infrastructure during the planning phase of the Proposal.  

4.1 Environmental Mitigation Measures 

The Proponent prepared and submitted a Construction Environmental Management Plan (CEMP) 
to support the Proposals Part IV referral to the EPA. The CEMP details the management and 
mitigation measures proposed to be implemented by the Proponent to minimise impacts to native 
vegetation, fauna, water and soil during the construction phase of the Proposal. These measures 
have been summarised in Table 4-1. 

The Proponent is also currently revising the DBNGP Environmental Plan (EP), which is subject to 
approval by DEMIRS under the Petroleum Pipeline (Environmental) Regulation 2012 and the PGER 
(Environment) Regulations 2012. Unlike the CEMP the EP presents the management and the 
assessment of environmental risks associated with all phases of the Proposal. 
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Table 4-1: Summary of Proposed Environment Mitigation Measures 

Impacts Avoidance Minimisation Residual 
Impacts  

Flora and Vegetation 

Clearing of native 
vegetation 

• Native vegetation clearing 
has been avoided through 
the reduction of the 

Clearing Area during the 
design phase 

• The Proposal will utilise the 
existing rock causeway for 
the construction of the 
pipeline avoiding the 
clearing of vegetation. 

• A Native Clearing Clearance Procedure will be implemented including: 

o Authorisation to Clear Vegetation (ACV) or equivalent process is implemented 

o Delineation of approved area prior to clear and grade (pegging)  

• The proposed pipeline will be underground. As such, the majority of surface 
disturbance will be temporary, with natural landforms to be reinstated post-
construction 

• Reinstatement work will be carried out in accordance with the DBNGP EP to preserve 
and promote the regeneration of natural vegetation within the Clearing Area.  

Loss of 0.21 ha 
of native 
vegetation in 

Poor condition.  

Degradation of 
vegetation from 
increased dust deposition 

• Avoid clearing native 
vegetation as far as 
practicable. 

• Construction of the pipeline will occur over a maximum of three weeks, minimising 
the time over which dust emissions will occur  

• Minimisation of time between trenching and backfilling  

• Use of a water cart to stabilise stockpiles, when required 

• Reducing speed limits on the ROW 

• Safe work method statements (SWMS) / Job Hazard Analysis (JHA) to identify dust 
risk at time of activity and apply controls (i.e. water cart / truck) 

• Limit topsoil stockpile height to less than 2 m in height. 

Localised short-
term increase in 
fugitive dust 
during 
construction 

Increased fragmentation 
of native vegetation 

• The Clearing Area has been 
designed to avoid increased 
fragmentation as far as 
practicable including 
positioning the Proposal 
adjacent to existing 
infrastructure (i.e. the 

existing causeway). 

• Vegetation clearing will be kept to the minimum required to ensure effective 
implementation of the Proposal 

• The proposed pipeline will be underground. As such, the majority of surface 
disturbance will be temporary, with natural landforms to be reinstated post-
construction 

• Reinstatement work will be carried out in accordance with the DBNGP EP to 
preserve and promote the regeneration of natural vegetation within the Clearing 
Area. 

Negligible 
increase in 
fragmentation of 
remnant 
vegetation 
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Impacts Avoidance Minimisation Residual 
Impacts  

Introduction or spread of 
weed species 

N/A  • Weed hygiene controls will be implemented in accordance with the DBNGP EP, 
including:  

o Site personnel inductions  

o All vehicles and machinery will remain on existing tracks, as far as practicable  

o Clean on Entry Procedure will be implemented if Clean of Entry area is 
identified 

o Frequent visual inspections of vehicles and clean down as required  

o All fill to be certified as weed and seed free prior to use 

o Where possible restrict third-party access through physical barriers or 
discourage through signage  

o Targeted weed management practices if requires, during operations 

• Non-operational areas will be rehabilitated and reinstated back to previous 
landform, ensuring all weeds are removed.  

Potential 
introduction 
and/or spread of 
weed species 

Altered fire regimes as a 
result of construction 
activities 

N/A  • Bushfire management measures will be implemented in accordance with the 
DBNGP EP, including:  

o All Bushfire Regulations will be abided by including total fire ban requirements 

o Fire-fighting equipment on all mobile plant and vehicles 

o Designated smoking areas 

o Daily checks on fire danger rating and fire bans included in daily prestart 

o All plant and equipment to comply with fire safety standards 

o Permit to Work and Hot Works Certificate including gas testing for hazardous 
areas as per the Hot Works Procedure, including: 

▪ High gas risk areas are demarcated and signed 

▪ Appropriate firefighting equipment is available at all times 

▪ Selected personnel are trained in responding to fires 

▪ Inductions include fire risks (hot works and smoking) 

▪ All non-approved items are kept away from hazardous areas.  

Potential short-
term increased 
occurrence of 
bushfires 
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Impacts Avoidance Minimisation Residual 
Impacts  

Terrestrial Fauna 

Loss of fauna habitat • Fauna habitat clearing has 
been avoided through the 
reduction of the Clearing 
Area during the design 
phase 

• The Proposal will utilise the 
existing causeway for the 
construction of the pipeline, 
avoiding the clearing of 
fauna habitat 

• A Native Clearing Clearance Procedure will be implemented including: 

o ACV or equivalent process is implemented 

o Delineation of approved area prior to clear and grade (pegging)  

• The proposed pipeline will be underground. As such, the majority of surface 
disturbance will be temporary, with natural landforms to be reinstated post-
construction 

• Reinstatement work will be carried out in accordance with the DBNGP EP. 

Loss of 1.43 ha 
of fauna habitat. 

Injury, mortality, or 
displacement of 
terrestrial fauna 

• The construction of the 
Proposal will avoid the wet 
season and king tides when 
the area is most likely to be 
utilised by the conservation 
significant species.  

• The construction of the Proposal will be short (4-6 months), with trenching to occur 
for a maximum of three weeks 

• A Fauna Interaction Procedure will be implemented which will include: 

o Reducing speed limits (40 km/h on the rock causeway during construction 
and 60 km/h during operations) 

o Minimising travel in dawn and dusk periods 

o Ensuring no clearing outside of authorised clearing areas 

o Ensuring vehicles stick to existing tracks as much as possible 

o Implementation of fauna interaction controls (minimise handling, release 
ASAP to safe location, report all handling events) 

o Utilising trained personnel in fauna handling 

• Trench Management Controls will be implemented, including: 

o Trenches will be battered at 1H:1V to enable fauna egress 
o Twice daily trench inspections within three hours of sunrise and the second 

inspection between the hours of 3:00 pm and 6:00 pm of that same day 

o Installation of fauna egress and/or refuges from excavations or trenches at 
intervals no less than 100 m 

o Completion of fauna inspection within 30 minutes prior to lowering in/backfill 
operations. 

Potential injury, 
mortality, or 
displacement of 
terrestrial fauna. 
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Impacts Avoidance Minimisation Residual 
Impacts  

Increased fragmentation 
of fauna habitat 

• The Clearing Area has been 
designed to avoid increased 
fragmentation as far as 
practicable including 
positioning the Proposal 
adjacent to existing 
infrastructure (i.e. the 
existing causeway and 
PL62).  

• Fauna habitat clearing will be kept to the minimum required to ensure effective 
implementation of the Proposal 

• The proposed pipeline will be underground. As such, the majority of surface 
disturbance will be temporary, with natural landforms to be reinstated post-
construction 

• Reinstatement work will be carried out in accordance with the DBNGP EP.  

Negligible 
increase in 
fragmentation of 
fauna habitat. 

Disturbance to native 
fauna from light, dust, 
noise and/or vibration 

• The construction of the 
Proposal will avoid periods 
of inundation when the area 
is most likely to be utilised 
by the conservation 
significant species. 

• Night construction activities 
will be avoided to mitigate 
the disturbance to fauna 
from increased light 

• Construction of the Proposal will occur over 4-6 months, minimising the time over 
which light, dust, noise and/or vibration will occur 

• Trenching for pipeline construction will be over a maximum of three weeks, 
reducing the time over which dust emissions will occur 

• Excessive dust will be minimised through: 

o Minimisation of time between trenching and backfilling  

o Use of a water cart to stabilise stockpiles, when required 

o Reducing speed limits on the ROW 

o Safe work method statements (SWMS) / Job Hazard Analysis (JHA) to identify 
dust risk at time of activity and apply controls (i.e. water cart / truck) 

o Limit topsoil stockpile height to less than 2 m in height. 

• Noise emissions will be controlled in accordance with a Guide to Noise Control on 
Construction, Maintenance and Demolition Sites (AS/NZS 2436-1981), and the 
following minimisation measures will be applied in accordance with the DBGNP EP 

o Standard design and operating procedures to minimise noise 

o Mechanical vibratory compaction will not be utilised during backfill and 
compaction of the trench. 

Potential short-
term, 
disturbance of 
native fauna due 
to dust, noise, 
light and/or 
vibrations. 

Habitat degradation as a 
result of introduction or 
spread of weed species 

N/A • Weed hygiene controls will be implemented in accordance with the DBNGP EP, 
including: 

o Site personnel inductions 

o All vehicles and machinery will remain on existing tracks, as far as practicable  

o Clean on Entry Procedure will be implemented 

o Frequent visual inspections of vehicles and clean down as required 

o All imported fill to be certified as weed and seed free prior to use 

Potential 
introduction 

and/or spread of 
weed species. 
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Impacts Avoidance Minimisation Residual 
Impacts  

o Targeted weed management practices as required 

o Earthmoving equipment and plant to be certified as weed and seed free prior 
to use 

• Non-operational areas will be rehabilitated and reinstated, ensuring all weeds are 
removed.  

Habitat degradation as a 
result of  increased 
predation by feral fauna 

N/A • Recording of feral animal sightings during construction. If feral animal numbers 
increase, targeted control measures will be implemented such as waste 
management.  

Potential for 
increased 
predation by 
feral fauna. 

Habitat degradation as a 
result of altered fire 
regimes due to 
construction activities 

N/A • Bushfire management measures will be implemented in accordance with the 
DBNGP EP, including: 

o All Bushfire Regulations will be abided by including total fire ban requirements 

o Fire-fighting equipment on all mobile plant and vehicles 

o Designated smoking areas 

o Daily checks on fire danger rating and fire bans included in daily prestart 

o All plant and equipment to comply with fire safety standards 

• Permit to Work and Hot Works Certificate including gas testing for hazardous areas 
as per the Hot Works Procedure, including: 

o High gas risk areas are demarcated and signed 

o Appropriate firefighting equipment is available at all times 

o Selected personnel are trained in responding to fires 

o Inductions include fire risk (hot works and smoking) 

o All non-approved items are kept away from hazardous areas. 

Potential short-
term increased 
occurrence of 
bushfires. 

Hydrology  

Alteration of surface 
water drainage and 
waterflow pathways 

• The Clearing Area has been 
designed to avoid significant 
surface water bodies. 

• The construction phase will be short (4-6 months), and activities will avoid the wet 
season and king tides.  

• The proposed pipeline will be underground. As such, the natural surface will be 
reconstituted throughout the majority of the Clearing Area to reinstate surface 
water drainage patterns. 

Potential minor, 
short-term 
alteration of 
surface water 
drainage and 
waterflow 
pathways. 
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Impacts Avoidance Minimisation Residual 
Impacts  

Contamination of surface 
water from the 
excavation/exposure of 
contaminated 
groundwater or ASS 

 

• No dewatering or discharge 
will be required as part of 
the Proposal.  

• The entire pipeline will be trenched at the same time and the trench will remain 
open for a maximum of three weeks 

• Trenching will not occur during the wet season or king tides, to enable backfilling 
to occur prior to when the site is at most risk of inundation 

• Periods of inundation will be avoided by: 

o Reviewing the Bureau of Meteorology (BoM) forecasts on daily basis and prior 
to mobilisation, to avoid commencing construction activities if extreme 
weather events (such as cyclones) are likely to occur and to enable backfilling 
to occur prior to periods of inundation 

o Reviewing tide charts to avoid construction activities during periods of king 
tides 

• In accordance with DBNGP EP, an ASS Management Plan will be developed and 
implemented in accordance with the DWER Guideline Treatment and Management 
of Soil and Water in ASS Landscapes (2015) 

• Potential ASS spoil will be treated as per the ASS Management Plan prior to 
stockpiling  

Potential 
contamination of 
surface water or 
groundwater. 

Contamination of surface 

water or groundwater 
from the accidental loss 
or spill of hazardous 
materials  

• Vehicles and machinery will 
be refueled offsite avoiding 
the storage of large 
quantities of hazardous 
materials within the Clearing 
Area. 

• DBNGP EP and OSCP will be implemented 

• Spill response equipment will be readily available and regularly maintained 

• All spills will be recorded and immediately cleaned up in accordance with the OSCP 

• In accordance with the DBNGP EP: 

o Handle hazardous materials in accordance with the Hazardous Materials 
Handling and Storage Procedure (S-PRO-016) 

o Avoid hazardous materials handling within 100 m of watercourses such as 
refuelling of machinery and vehicles 

• A Waste Management Procedure will be implemented which sets out the controls 
for waste onsite and the disposal process including the: 

o Licensing of waste contractor 

o Segregation of waste streams including hydrocarbon waste and batteries. 

o Bunding or containment of liquid wastes 

o Frequent removal of waste product to minimise waste hydrocarbon storage 
time onsite (vacuum truck) 

Potential 

contamination of 
surface water or 
groundwater. 
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Impacts Avoidance Minimisation Residual 
Impacts  

Increased erosion and/or 
sediment load and 
reduction of quality of 
surface water 

• The Clearing Area has been 
designed to avoid significant 
surface water bodies.  

• The construction phase will be short (4-6 months), and activities will avoid the wet 
season and king tides, which has the potential to mobilise sediments 

• Ensure all vehicles remain on existing tracks where possible 

• Implement erosion controls on stockpiles (where required) 

• Rock armoring will be placed strategically around the metering station and inlet 
facility to reduce the potential for erosion 

No residual 
impact 
anticipated. 

Heritage 

Reduced amenity to the 
surrounding landscape 
through the placement of 
infrastructure  

• The Clearing Area has been 
reduced as far as 
practicable during the 
design phase.  

• The proposed pipeline will be underground. As such, the majority of surface 
disturbance will be temporary, with natural landforms to be reinstated post-
construction 

• Construction of the Proposal will occur over 4-6 months, minimising the time over 
which amenity will be reduced 

• The Proposal is located within an existing industrial area, subject to high levels of 
anthropogenic disturbance. The Proposal is surrounded by the Perdaman Urea 
Plant to the north, east and south, and Burrup Road to the west.  

No residual 
impacts 
expected.  

Impacts to Aboriginal 
heritage as a result of 
clearing 

• A known midden site (WC-
2023-M001-01 and WC-

2023-M001-02; Scarp 
Archaeology 2024) has 
been avoided through the 
reduction of the Clearing 
Area during the design 
phase. 

• Traditional Owner monitoring will be undertaken throughout construction of the 
Proposal 

• Employees and contractors carrying out the proposal must be informed of the 
contents of the final survey reports (ACHC 2023; Scarp Archaeology 2024) and 
their obligations to have zero harm on heritage 

• The Proponent must inform MAC of any changes to the Proposal  

• In the event that additional sites are located at any stage during the proposal, MAC 
Heritage procedures must be followed, and all works must halt immediately in the 
area to prevent any impacts 

• In the event that human remains are located at any stage during the proposed 
works, DPLH procedures must be followed, and all works must halt immediately in 
the area to prevent any further impacts to the remains.  

No residual 
impacts 
expected.  

Reduced amenity to the 

surrounding landscape 
during construction from 
dust, noise, vibration and 
light 

• Avoid clearing native 

vegetation as far as 
practicable 

• Night construction activities 
will be avoided to mitigate 
the disturbance to amenity 
from increased light 

• Construction of the Proposal will occur over 4-6 months, minimising the time over 

which light, dust, and/or noise will occur 

• Trenching for pipeline construction will be over a maximum of three weeks, 
reducing the time over which dust emissions will occur 

• Excessive dust will also be minimised through: 

o Minimisation of time between trenching and backfilling  

Potential short-

term impacts on 
the amenity of 
the surrounding 
landscape. 
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Impacts Avoidance Minimisation Residual 
Impacts  

o Use of a water cart to stabilise stockpiles, when required 

o Reducing speed limits on the ROW 

o Safe work method statements (SWMS) / Job Hazard Analysis (JHA) to identify 
dust risk at time of activity and apply controls (i.e. water cart / truck) 

o Limit topsoil stockpile height to less than 2 m in height. 

• Noise emissions will be controlled in accordance with a Guide to Noise Control on 

Construction, Maintenance and Demolition Sites (AS/NZS 2436-1981), and the 
following minimisation measures will be applied in accordance with the DBGNP EP: 

o Standard design and operating procedures to minimise noise 

o Mechanical vibratory compaction will not be utilised during backfill and 
compaction of the trench. 

Impacts to the integrity 
of Aboriginal rock art 
resulting from air 
emissions 

• Complete avoidance of air 
emissions is not possible. 

• Low sulfur diesel will be used for vehicles and machinery, as this produces less air 
emissions than conventional diesel 

• Construction of the Proposal will occur over 4-6 months, minimising the time over 
which air emissions will occur. 

Air emissions 
potentially 
contributing to 
the degradation 
of Aboriginal 
rock art. 

Marine Environment 

Elevated turbidity from 
fugitive dust emissions 
resulting in reduced 
marine environmental 
quality and impacts to 
the King Bay mangrove 
community  

Avoid clearing vegetation as far 
as practicable, avoiding 
increased dust emissions. 

• Construction of the Proposal will occur over four to six months, minimising the time 
over which dust emissions will occur 

• The entire pipeline will be trenched at the same time and the trench will remain 
open for a maximum of three weeks 

• Dust suppression techniques will be implemented in accordance with the DBNGP 
EP, including:  

o Minimisation of time between trenching and backfilling 

o Use of a water cart to stabilise stockpiles, when required 

o Ensure all vehicles transporting fill material are appropriately covered 

during transport 

• Reducing speed limits on the ROW. 

Potential short-
term elevated 
turbidity of 
adjacent marine 
waters. 

Elevated turbidity 
resulting in reduced 
marine environmental 
quality and impacts to 

The Clearing Area has been 
designed to avoid significant 
water bodies.  

• The construction phase will be short (4-6 months), and activities will, where 
possible, avoid periods of inundation (such as the wet season or king tides), which 
has the potential to mobilise sediments 

No residual 
impact 
anticipated.  
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Impacts Avoidance Minimisation Residual 
Impacts  

the King Bay mangrove 
community due to 
increased sediment load 

• The entire pipeline will be trenched at the same time and the trench will remain 
open for a maximum of three weeks 

• Trenching will not occur during the wet season or during king tides, to enable 
backfilling to occur prior to when the site is at most risk of inundation 

• Periods of inundation will be avoided by: 

o Reviewing the BoM forecasts on daily basis and prior to mobilisation, to avoid 
commencing construction activities if extreme weather events (such as 
cyclones) are likely to occur and to enable backfilling to occur prior to periods 
of inundation 

o Reviewing tide charts to ensure the any open trenches will not be inundated 
by tides 

• Rock armoring will be placed strategically around the metering station and inlet 
facility to reduce the potential for erosion. 

Reduced marine 
environmental quality 
and associated impacts 
to the King Bay 

mangrove community 
from 
excavation/exposure of 
contaminated 
groundwater or ASS 

The Proposal has been designed 
to avoid construction during 
periods of heavy rainfall and 
king tides, when risks associated 

with stormwater runoff are 
highest. 

• The entire pipeline will be trenched at the same time and the trench will remain 
open for a maximum of three weeks 

• Trenching will not occur during the wet season or during king tides, to enable 
backfilling to occur prior to when the site is at most risk of inundation 

• Periods of inundation will be avoided by: 

o Reviewing the BoM forecasts on daily basis and prior to mobilisation, to avoid 
commencing construction extreme weather events (such as cyclones) are 
likely to occur and to enable backfilling to occur prior to periods of inundation 

o Reviewing tide charts to ensure the any open trenches will not be inundated 
by tides. 

• In accordance with the DBNGP EP, an ASS Management Plan will be developed and 
implemented in accordance with the DWER Guideline Treatment and Management 
of Soil and Water in ASS Landscapes (2015) 

• Potential ASS spoil will be treated as per the ASS Management Plan prior to 
stockpiling.  

Potential 
contamination of 
marine waters.  

Reduced marine 
environmental quality 
and associated impacts 
to the King Bay 
mangrove community 

The Proposal has been designed 
to avoid construction during 
periods of extreme weather 
events and king tides, when 

• DBNGP EP and OSCP will be implemented 

• Spill response equipment will be readily available and regularly maintained  

• All spills will be recorded and immediately cleaned up in accordance with the OSCP 

• In accordance with the DBNGP EP: 

No residual 
impact 
anticipated.  
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Impacts Avoidance Minimisation Residual 
Impacts  

from accidental spills of 
hazardous materials 

risks associated with accidental 
spills are highest 

Vehicles and machinery will be 
refuelled offsite avoiding the 
storage of large quantities of 
hazardous materials within the 

Clearing Area. 

o Handle hazardous materials in accordance with the Hazardous Materials 
Handling and Storage Procedure (S-PRO-016) 

o Avoid hazardous materials handling within 100 m of watercourses such as 
refueling of machinery and vehicles. 
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5. ASSESSMENT AGAINST THE TEN CLEARING PRINCIPLES 

A detailed assessment of the proposed clearing of up to 0.21 ha of native vegetation against the 
Ten Clearing Principles contained in Schedule 5 of the EP Act is provided in Sections 5.1 to 5.10. 
Table 5-1 provides a summary of the assessment. 

The Proposal is not considered to be at variance with eight of the Ten Clearing Principles and not 
likely to be at variance with the remaining two. 

Table 5-1: Summary of assessment against the ten clearing principles 

Clearing Principle Not at 

variance 

Not 

likely to 

be at 

variance 

May be 

at 

variance 

At 

variance 

Seriously 

at 

variance 

a) Native vegetation should not be cleared if it 

comprises a high level of biological diversity 

☒ ☐ ☐ ☐ ☐ 

b) Native vegetation should not be cleared if it 

comprises the whole, or part of, or is necessary 

for the maintenance of, a significant habitat for 

fauna indigenous to Western Australia 

☒ ☐ ☐ ☐ ☐ 

c) Native vegetation should not be cleared if it 

includes or is necessary for the continued 

existence of Rare flora 

☒ ☐ ☐ ☐ ☐ 

d) Native vegetation should not be cleared if it 

comprises the whole, or part of, or is necessary 

for the maintenance of a threatened ecological 

community (TEC) 

☒ ☐ ☐ ☐ ☐ 

e) Native vegetation should not be cleared if it 

is significant as remnant vegetation in an area 

that has been extensively cleared 

☒ ☐ ☐ ☐ ☐ 

f) Native vegetation should not be cleared if it 

is growing in or in association with an 

environment associated with a watercourse or 

wetland 

☒ ☐ ☐ ☐ ☐ 

g) Native vegetation should not be cleared if 

the clearing of vegetation is likely to cause 

appreciable land degradation 

☐ ☒ ☐ ☐ ☐ 

h) Native vegetation should not be cleared if 

the clearing of the vegetation is likely to have 

an impact on the environmental values of any 

adjacent or nearby conservation area 

☒ ☐ ☐ ☐ ☐ 

i) Native vegetation should not be cleared if the 

clearing of the vegetation is likely to cause 

deterioration in the quality of surface or 

underground water 

☐ ☒ ☐ ☐ ☐ 
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j) Native vegetation should not be cleared if the 

clearing of vegetation is likely to cause, or 

exacerbate, the incidence of flooding 

☒ ☐ ☐ ☐ ☐ 

5.1 Comprises a high level of biological diversity 

Principle (a): Native vegetation should not be cleared if it comprises a high level of biological 
diversity. 

A total of 10 flora species (nine native and one introduced) from eight genera and five families 
were recorded within the Clearing Area (ELA 2024). One broad vegetation type (VT01) was 
identified, covering 0.21 ha and classified as being in ‘Poor’ condition (ELA 2024). Approximately, 
1.22 ha of the Clearing Area was identified as Mudflats, which are naturally devoid of vegetation 
and thus not assigned a vegetation condition (ELA 2024). None of these ecological communities 
were identified as representing any known or potential conservation significant ecological 
communities listed under the EPBC Act, the BC Act or by DBCA (ELA 2024). 

No fauna species were recorded within the Clearing Area during the recent survey (ELA 2024).  
Historical nearby fauna surveys have recorded 30 mammal species, 150 bird species, 49 reptiles 
and two amphibians (Cardno 2020).  

Eight conservation significant fauna species are considered as having the potential to occasionally 
occur within the Clearing Area, when the 1.22 ha of Mudflats habitat is inundated. This is based 
on the availability of suitable habitat and proximity of previous records.  

Overall, the absence of Threatened and/or Priority listed species within the Clearing Area indicates 
that the biological diversity is not high.  In addition, the Clearing Area is small (0.21 ha of native 
vegetation), in ‘Poor’ condition and is within an already disturbed landscape given that it is bound 
by Burrup Road and the DBNGP to the west, the Burrup Desalinated Water and Seawater Supplies 
pipeline to the north and the Project Ceres causeway to the east. As such, the Proposal is not 
considered to be at variance with this Principle. 

5.2 Potential impact on any significant habitat for fauna indigenous to Western 
Australia 

Principle (b): Native vegetation should not be cleared if it comprises the whole, or part of, or is 
necessary for the maintenance of, a significant habitat for fauna indigenous to Western Australia. 

Two fauna habitat types were identified within the Clearing Area: ‘Mudflats’ (1.22 ha) and ‘Low 
Chenopod Shrubland’ (0.21 ha) (ELA 2024).  

Only the Mudflats habitat is considered to potentially provide foraging habitat to conservation 
significant fauna, with a range of migratory waders having the potential to use the habitat when 
it is occasionally inundated (e.g. during king tides and heavy rainfall). The vegetation within the 
Low Chenopod Shrubland habitat was in ‘Poor’ condition and therefore not considered to provide 
habitat for any conservation significant fauna species (ELA 2024). 

Neither habitat is considered to be locally or regionally restricted with 38.74 ha of Samphire 
Shrubland/Supra-tidal Flat habitat (which is considered representative of these habitats) recorded 
by APM (2019) surrounding the Clearing Area, as well as 43.7 ha of the Samphire Shrubland 
within the Murujuga National Park and 803.02 ha within the broader Burrup Peninsula (Cardno 
2020). 
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Whilst the Mudflat habitat has the potential to provide foraging habitat for several migratory 
wader fauna species the habitat is well represented locally and within the broader Burrup 
Peninsula. Additionally, the pipeline will be buried underground, and any temporarily disturbed 
Mudflat areas will be reconstructed once the construction phase is completed. As such, the 
Proposal is not considered to be at variance with this Principle. 

5.3 Potential impact on any rare flora 

Principle (c): Native vegetation should not be cleared if it includes or is necessary for the 
continued existence of rare flora 

No flora species listed under the EPBC Act, BC Act or Priority flora species listed by DBCA were 
recorded or considered likely to occur within the Clearing Area (ELA 2024). This is due to the lack 
of suitable habitat present, lack of species detection despite adequate survey effort and 
appropriate season, and the lack of nearby records (ELA 2024).  

As no flora species listed under the EPBC Act, BC Act or Priority flora species listed by DBCA were 
recorded within the Clearing Area, the Proposal is not considered to be at variance with this 
Principle.  

5.4 Potential of any threatened ecological communities 

Principle (d): Native vegetation should not be cleared if it comprises the whole, or part of, or is 
necessary for the maintenance of a threatened ecological community (TEC). 

None of the vegetation types within or immediately surrounding the Clearing Area meet the 
diagnostic criteria of any listed TEC under the EPBC Act or BC Act. 

As no TECs were recorded or considered to have the potential to occur within the Clearing Area, 
the Proposal is not considered to be at variance with this Principle.  

5.5 Significance as a remnant of native vegetation in the area that has been 
extensively cleared 

Principle (e): Native vegetation should not be cleared if it is significant as remnant vegetation in 
an area that has been extensively cleared.  

The Proposal occurs within the Abydos Plain – Roebourne 117 Vegetation Association, as mapped 
by Beard (1978) and refined by Shepard et al (2022). The proposal will result in clearing of 
approximately 0.21 ha of Abydos Plain – Roebourne 117.  Approximately 92% (46,901.6 ha) of 
the pre-European extent of this vegetation remains in the Roebourne IBRA subregion (DWER 
2014).  The proposed clearing represents 0.004% of the remaining extent of Abydos Plain – 
Roebourne 117 within the Roebourne IBRA subregion, which is expected to be considered a 
negligible impact. 

Given that the Vegetation Association retains 92% of its pre-European extent, and the Proposal 
implementation will represent the clearing of only 0.004% of its remaining extent within the 
Roebourne IBRA subregion, Abydos Plain – Roebourne 117 will not become extensively cleared, 
and therefore the Proposal is not considered to be at variance with this Principle. 
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5.6 Impact on any watercourses and/or wetlands 

Principle (f): Native vegetation should not be cleared if it is growing in, or in association with, 
an environment associated with a watercourse or wetland. 

The Clearing Area does not intersect with any significant surface watercourse/bodies or wetlands. 
The closest is a minor (non-perennial) watercourse that occurs immediately to the south and 
drains into Kings Bay.  

Whilst the Proposal’s construction will not directly impact this watercourse it may temporarily 
disrupt the natural drainage / preferential water flow of the surrounding landscape, which flows 
into this watercourse. However, the construction phase will be short (4-6 months) and will avoid 
the wet season and king tides, therefore the likelihood of significant water flows occurring across 
the Clearing Area during the construction phase is low. 

In addition, the pipeline will be buried underground, and the area's natural surface will be 
reconstructed throughout most of the Clearing Area once the construction phase is completed.  

Due to the short timeframe and seasonal timing of the construction of the Proposal, the likelihood 
of it significantly impacting water flows to surrounding watercourses is low. As such, the Proposal 
is not considered to be at variance with this Principle. 

5.7 Potential to cause appreciable land degradation 

Principle (g): Native vegetation should not be cleared if the clearing of vegetation is likely to 
cause appreciable land degradation. 

The landscape in which the Proposal occurs is already subject to anthropogenic disturbance as a 
result of the multiple industrial industries. The Proposal is bound by Burrup Road and the DBNGP 
to the west, the Burrup Desalinated Water and Seawater Supplies pipeline to the north and the 
Project Ceres causeway to the east.  As such only ‘Poor’ condition vegetation remains within the 
Clearing Area 

The Clearing Area has been identified as having a ‘Moderate to High risk of ASS occurring within 
3 m of the natural soil surface’ (Senversa 2024; Appendix A), therefore there is potential that ASS 
will be exposed to an oxygen-rich environment during ground disturbance activities, such as 
trenching and stockpiling. To minimise this risk no dewatering will be undertaken and the 
Proponent will develop and implement an ASS Management Plan following the DWER Guideline 
Treatment and Management of Soil and Water in ASS Landscapes (2015).  

The Proposal could increase the severity of wind and water erosion, particularly on stockpiled 
material and trenches. However, the extent of the erosion is likely to be localised and limited to 
the construction phase (4-6 months). To further minimise the severity of the erosion all trenching 
will occur simultaneously and trenches will be open for a maximum of three weeks. Trenching 
will not occur during the wet season or during king tides, to enable backfilling before the site is 
at most risk of inundation. In addition, rock armouring will be placed strategically around the 
metering station and inlet facility to minimise potential for erosion. Through these measures, the 
amount of erosion will be minimal and unlikely to cause appreciable land degradation.  

Due to the short timeframe and seasonal timing of the construction phase of the Proposal, and 
the implementation of the DBNGP EP, the Proposal is not likely to be at variance with this 
Principle. 
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5.8 Potential to impact on the environmental values of adjacent or nearby 
conservation areas 

Principle (h): Native vegetation should not be cleared if the clearing of the vegetation is likely to 
have an impact on the environmental values of any adjacent or nearby conservation area. 

The Clearing Area is not located within or adjacent to any conservation areas, with the nearest 
being Murujuga National Park located approximately 1 km north and south of the Clearing Area. 
Due to the Proposal's small scale and short timeframes, the 1 km separation distance is sufficient 
to ensure that any impacts to the National Park values will be negligible. As such, the Proposal is 
not considered to be at variance with this Principle. 

5.9 Potential deterioration in the quality of surface or underground water 

Principle (i): Native vegetation should not be cleared if the clearing of the vegetation is likely to 
cause deterioration in the quality of surface or underground water. 

The construction phase for the Proposal has the potential to increase erosion rates and the volume 
of sediment available for mobilisation into surrounding surface water bodies. To minimise the 
potential for sedimentation the pipeline trenching will occur simultaneously and be open for a 
maximum of three weeks. Trenching will not occur during the wet season or during king tides, to 
enable backfilling to occur before the site is at most risk of inundation. All stockpiled spoil will be 
either backfilled into the trench or respread over the pipeline centreline and battered against the 
rock causeway to minimise erosion. In addition, rock armouring will be placed strategically around 
the metering station and inlet facility to reduce the potential for erosion. Through these measures, 
the amount of sediment mobilised would not negatively impact surface water quality. 

The construction phase of the Proposal may result in accidental spills of hazardous materials, 
particularly hydrocarbons. This risk is greatest for groundwater, given the proximity of local 
groundwater levels to the surface, as well as for King Bay, given its proximity. To minimise this 
risk all vehicles and machinery will be refuelled offsite and the quantity of hazardous materials 
that will be stored and handled within the Clearing Area will be less than that required to be 
regulated and managed under the Dangerous Goods Safety (Storage and Handling of Non-
explosives) Regulations 2007. Additionally, all hazardous materials (including chemicals and 
hydrocarbons) will be managed per standard operating procedures, with key mitigation 
commitments documented in the DBNGP EP. Given that only minor quantities of hazardous 
materials will be required over a short construction period (4-6 months), accidental spills are 
unlikely to significantly impact water quality. 

The Clearing Areas have been identified as being at having a ‘Moderate to High risk of ASS 
occurring within 3 m of the natural soil surface’ (Senversa 2024; Appendix A), therefore there is 
potential that ASS will be exposed to an oxygen-rich environment during ground disturbance 
activities, such as trenching and stockpiling. To minimise this risk no dewatering will be 
undertaken in the implementation of the Proposal and the Proponent will develop and implement 
an ASS Management Plan following the DWER Guideline Treatment and Management of Soil and 
Water in ASS Landscapes (2015). Through the implementation of these measures, the exposure 
of ASS soils is unlikely to negatively impact water quality. 

The groundwater in the Clearing Area was found to have elevated nutrients (ammonia, total 
nitrogen and phosphorus. The elevated nutrients were considered consistent with the nutrient 
seepage from the TAN plant (Senversa 2024; Appendix A). Ground disturbing activities such as 
trenching for the pipeline may expose contaminated groundwater. No dewatering is required for 
trenching and pipeline burials, hence, there is negligible risk of contaminated groundwater being 
discharged into the environment. The entire pipeline will be trenched at the same time and will 
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remain open for a maximum of three weeks. Trenching for the pipeline will not occur during the 
wet season or during king tides, to enable backfilling to occur prior to when the site is at most 
risk of inundation. As such, it is considered unlikely that contaminated groundwater will be 
mobilised at a volume that may result in a reduction in surface water quality. Due to the short 
timeframe and seasonal timing of the construction phase of the Proposal, and the implementation 
of the DBNGP EP, the Proposal is not likely to be at variance with this Principle. 

5.10 Potential of clearing to cause, or exacerbate, the incidence of flooding 

j) Native vegetation should not be cleared if the clearing of vegetation is likely to cause, or 
exacerbate, the incidence of flooding 

Approximately 85% of the Clearing Area has been classified as mudflats, which drain westward 
to King Bay (Cardno 2020). The mudflats are tidal and are subject to flooding during heavy rainfall 
periods and during extreme spring tides. 

The construction phase of the Proposal may temporarily disrupt the natural surface water flows 
within the Clearing Area, which may affect the occurrence and intensity of localised flooding (i.e. 
waterlogging). However, this is thought to be unlikely as the construction phase will be short (4-
6 months) and will avoid the wet season and king tide when the mudflats generally become 
flooded. 

An increase in waterlogging is unlikely to occur during the operational phase of the Proposal as 
the pipeline will be buried underground and the area's natural surface will be reconstructed 
throughout most of the Clearing Area once the construction phase is complete.  

Due to the short timeframe and seasonal timing of the construction phase of the Proposal, the 
increased occurrence and intensity of localised flooding is unlikely. As such, the Proposal is not 
considered to be at variance with this Principle. 
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6. STAKEHOLDER CONSULTATION 

6.1 Key Stakeholders 

The key stakeholders identified in relation to the environmental aspects of the Proposal are listed 
in Table 6-1. A summary of consultation and engagement activities undertaken by the Proponent 
to date with the key stakeholders listed, along with the issues and topics raised and any Proponent 
response or related actions is provided in Table 6-2. 

Table 6-1:Key stakeholders for the Proposal 

Stakeholder Sector Organisation 

Regulatory Agencies 

Department of Energy, Mines, Industry Regulation and Safety (DEMIRS) 

Department of Planning Lands and Heritage (DPLH)  

Department of Water and Environmental Regulation (DWER) 

Environmental Protection Authority (EPA) 

Local Government City of Karratha 

Traditional Owners Murujuga Aboriginal Corporation (MAC) 

Landowners DevelopmentWA 

Other 

Perdaman Chemicals and Fertilisers Pty Ltd 

Woodside Energy Ltd 

Community Groups 

Dampier Community Association 

Pilbara Wildlife Carers Association 

6.2 Ongoing Engagement 

The Proponent will continue to consult stakeholders throughout the Proposal’s approval process, 
construction, operation and closure stages.  

Table 6-2: Stakeholder Consultation 

Stakeholder Date  Issues / Topics Raised Proponent Response 
/ Outcome 

DEMIRS Ongoing engagement has 
occurred with DEMIRS in 
relation to the Proposal. 
Types of engagement have 
comprised of meetings and 
emails.  

Discussion regarding the 
update of the DBNGP EP to 
include the Proposal.  

DEMIRS agreed to the 
update of the DBNGP EP.  
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Stakeholder Date  Issues / Topics Raised Proponent Response 
/ Outcome 

DPLH The Proponent engaged 
with DLPH in June 2024 in 
relation to the Proposal. 
This included one meeting 
and emails. 

Discussion regarding site 
access rights and the 
submission of an Access Right 
application. 

Draft Access Right 
provided for review. Final 
grant will be post-pipeline 
licence grant.  

DWER DWER were engaged in 
May 2024 in relation to the 
Proposal. 

Licensing and permitting 
requirements under the 
Rights in Water and Irrigation 
Act 1914 (RiWI Act) RiWI Act. 

No concerns were raised.  

DWER – EPA Services The Proponent met with 
the EPA in June 2024 for a 
pre-referral meeting and 
had further correspondence 
with the EPA in relation to 
the referral process in July 
2024. 

Discussion of the assessment 
process including the 
appropriate approval 
pathway, key environmental 
factors, and referral 
documentation requirements. 

The Proponent informed the 
EPA that it proposed to refer 
the project under Part IV of 
the EP Act. 

No concerns were raised.  

MAC Ongoing engagement has 
occurred between the 
Proponent and MAC since 
August 2023 in relation to 
the Proposal. Types of 
engagement have 
comprised of heritage 
surveys, meetings and 
regular emails. 

Topics of consultation have 
included: 

• Heritage survey 
coordination and 
discussions 

• Heritage and project 
agreement discussion 

• Project support decision 
from MAC. 

No concerns were raised.  

Heritage surveys have 
been completed and 
endorsed by MAC.  

DevelopmentWA Ongoing engagement has 
occurred between the 
Proponent and 
Development WA since 
November 2023 in relation 
to the Proposal. Types of 
engagement have 
comprised of meetings and 
regular emails. 

DevelopmentWA were 
involved in initial project 
discussions. Additional topics 
of consultation have included: 

• Tenure discussions 

• Concerns regarding site 
contamination 

• Telstra cable discussions 

• Discussions regarding 
drainage issues. 

The Proponent will 
discuss contamination 
and drainage concerns 
within the referral 
documentation.  

Perdaman The Proponent met with 
Perdaman in March 2024 in 
relation to the Proposal. 

Discussion regarding the 
battery limits of the land 
tenure. 

Project battery limits 
agreed.  

Woodside The Proponent met with 
Woodside on a weekly and 
fortnightly basis since 

December 2023 in relation 
to the Proposal. 

Discussion regarding the 
project parameters 

No concerns were raised.  
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APPENDICES  

Appendix A: Baseline Environmental Site Assessment: Perdaman Lateral Pipeline, Burrup 

Peninsula (Senversa 2024) 
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	������?�
	<�>�
9�������?���
�B����B9�?���>���<����	QB	?
	<�
���	?	��	��;�8�?	��;��88�<;�����>�
	��9	<�	�	�
�A���9	�B�����@�<������	�8	�
;�	����
9	���
	���?���
@����
9	�	B9	�	����<������	�8	�
;�	��BB��Q���
	�@��������;
9��8�
9	���
	A��9	�<������	�8	�
;�	�<��?9���	����
��X������@��BB��Q���
	�@�Z�����>	�
��8�
9	���
	A�K��>��?�����
9���8	�
;�	�>�;�<�:	�	QB	?
	<�;�<	��>	
��	�����?��<�
����������8�������=����
�<	�	�	�
A��9	���>	���	�?9	���8�
9	�?�		=����
9	�?���
���<��?9���	�d��	���@�:	���;�<�
	<�8������	�B������	<�B	���<��
9��;�9�;
�
9	�@	��P�>9	�	����;�<>�
	���	�	����BB���?9��	���	�	�����
9	���?���
@��8�
9	�8��
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�
��
��X�5�q����
��r����
	�
���s�Xqrt����uWS�=� emIG�jBAD?@BQ�v@_D̂?@CE@ABQ�nB@BOECE@A�eQB@�wjvnex�yÊHD?@�KdL�UX��
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�t�x��̈ẅw���� x������	
���
��	�	��	��		��x��yẅ�
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&Ì*+�ab[cd�efefg

@�
�
M�������
��������h�

�����OS@���?9?9P

�KB�K�9�N�����

� �KB�K�9�N�����

���
�����@i�ON�P� �jK�9�K�B�N�����

� �jK�9�K�B�N�����

���
���
��R�R���
�� ON?P� �jK�B�KC<�N�����

� �jKC<�K<9�N�����

� �jK�9�K<9�N�����

�O	��P� ����
��R�R�
�� ����
��R�R���
�� ��
�R����
�� ���
kO�P�
�R����
�� ���
k
O�P����
�� ���
k
O�lmP���
��
�R�
�� ���
k
OM�R��P������
�� ���
k
OnP���
��
�R�
�� �KR����
�� �X���
kO��RP�
�R����
�� �N��
��
�R�
�� �N��
��
�� ��
��

O��?�C����P����
�� �U��R�R���
�� �U��R�R���
��OQoKP� ��R�
�
�R��
�� �����
�� ���
k
O�P����
���@p�Oq��
P� �	���
���
�����������
������ R���
����

��O��SP�

� ?B9J< �
?9�999JD ?>�999JB CE�

999JB ��
���

���
���

���
U��JC ��

�<9<�999
�?�D�

�>9 ��>99J�9 C�C99
J�9 ��

���
�;<J�? ��

���
���

C>9J�C ��
���

���
���

���
���

���
���

���
���

��
���

���
���

���
���

���
���

���
��

�9�9D9
D9�99�99

D99;D9;D
9;D9;D9;D

9;D9;D9;D
9;D9;D9;D

9;D9;D9;D
9;D9;D9;D

9;D9;D
rstusrstusrs

tusrstusrstus
rstusrstusrs

tusrstusrstus
rstusrstusrs

tusrstusrstus
rstusrst usrs

tusrstusrstus
rstusrstusrs

tusrstusrstus
rstus

Y�9Y�9YD9
YD9Y�99Y�9

9YD9Y9;D
Y9;DY9;DY9;

DY9;DY9;D
Y9;DY9;DY9;

DY9;DY9;D
Y9;DY9;DY9;

DY�Y9;D
Y9;DY9;DY9;

D
Y�9Y�9YD9

YD9Y�99Y�9
9YD9Y9;D

Y9;DY9;DY9;
DY9;DY9;D

Y9;DY9;DY9;
DY9;DY9;D

Y9;DY9;DY9;
DY�Y9;D

Y9;DY9;DY9;
D

Y�9Y�9YD9
YD9Y�99Y�9

9YD9Y9;D
Y9;DY9;DY9;

DY 9;DY9;D
Y9;DY9;DY9;

DY9;DY9;D
Y9;DY9;DY9;

DY�Y9;D
Y9;DY9;DY9;

D
Y�9Y�9YD9

YD9Y�99Y�9
9YD9Y9;D

Y9;DY9;DY9;
DY9;DY9;D

Y9;DY9;DY9;
DY9;DY9;D

Y9;DY9;DY9;
DY�Y9;D

Y9;DY9;DY9;
D

Y�9Y�9YD9
YD9Y�99Y�9

9YD9Y9;D
Y9;DY9;DY9;

DY9;DY9;D
Y9;DY9;DY9;

DY9;DY9;D
Y9;DY9;DY9;

DY�Y9;D
Y9;DY9;DY9;

D
Y�9Y�9YD9

YD9Y�99Y�9
9YD9Y9;D

Y9;DY9;DY9;
DY9;DY9;D

Y9;DY9;DY9;
DY9;DY9;D

Y9;DY9;DY9;
DY�Y9;D

Y9;DY9;DY9;
D

Y�9Y�9YD9
YD9Y�99Y�9

9YD9Y9;D
Y9;DY9;DY9;

DY9;DY9;D
Y9;DY9;DY9;

DY 9;DY9;D
Y9;DY9;DY9;

DY�Y9;D
Y9;DY9;DY9;

D
Y�9Y�9YD9

YD9Y�99Y�9
9YD9Y9;D

Y9;DY9;DY9;
DY9;DY9;D

Y9;DY9;DY9;
DY9;DY9;D

Y9;DY9;DY9;
DY�Y9;D

Y9;DY9;DY9;
D

Y�9Y�9YD9
YD9Y�99Y�9

9YD9Y9;D
Y9;DY9;DY9;

DY9;DY9;D
Y9;DY9;DY9;

DY9;DY9;D
Y9;DY9;DY9;

DY�Y9;D
Y9;DY9;DY9;

D
Y�9Y�9YD9

YD9Y�99Y�9
9YD9Y9;D

Y9;DY9;DY9;
DY9 ;DY9;D

Y9;DY9;DY9;
DY9;DY9;D

Y9;DY9;DY9;
DY�Y9;D

Y9;DY9;DY9;
D

Y�9Y�9YD9
YD9Y�99Y�9

9YD9Y9;D
Y9;DY9;DY9;

DY9;DY9;D
Y9;DY9;DY9;

DY9;DY9;D
Y9;DY9;DY9;

DY�Y9;D
Y9;DY9;DY9;

D
Y�9Y�9YD9

YD9Y�99Y�9
9YD9Y9;D

Y9;DY9;DY9;
DY9;DY9;D

Y9;DY9;DY9;
DY9;DY9;D

Y9;DY9;DY9;
DY�Y9;D

Y9;DY9;DY9;
D

Y�9Y�9YD9
YD9Y�99Y�9

9YD 9Y9;D
Y9;DY9;DY9;

DY9;DY9;D
Y9;DY9;DY9;

DY9;DY9;D
Y9;DY9;DY9;

DY�Y9;D
Y9;DY9;DY9;

D
Y�9Y�9YD9

YD9Y�99Y�9
9YD9Y9;D

Y9;DY9;DY9;
DY9;DY9;D

Y9;DY9;DY9;
DY9 ;DY9;D

Y9;DY9;DY9;
DY�Y9;D

Y9;DY9;DY9;
D

Y�9Y�9YD9
YD9Y�99Y�9

9YD9Y9;D
Y9;DY9;DY9;

DY9;DY9;D
Y9;DY9;DY9;

DY9;DY9;D
Y9;DY9;DY9;

DY�Y9;D
Y9;DY9;DY9;

D
Y�9Y�9YD9

YD9Y�99Y�9
9YD9Y9;D

Y9;DY9;DY9;
DY9;DY9;D

Y9;DY9;DY9;
DY9;DY9;D

Y9;DY9;DY9;
DY�Y9;D

Y9;DY9;DY9;
D

Y�9Y�9YD9
YD9Y�99Y�9

9YD9Y9;D
Y9;DY9;DY9;

DY9;DY9;D
Y9;DY9;DY9;

DY9;DY9;D
Y9;DY9;DY9;

DY�Y9;D
Y9;DY9;DY9;

D
Y�9Y�9YD9

YD9Y�99Y�9
9YD9Y9;D

Y9;DY9;DY9;
DY9;DY9;D

Y9;DY9;DY9;
DY9;DY9;D

Y9;DY9;DY9;
DY�Y 9;D

Y9;DY9;DY9;
D

Y�9Y�9YD9
YD9Y�99Y�9

9YD9Y9;D
Y9;DY9;DY9;

DY9;DY9;D
Y9;DY9;DY9;

DY9;DY9;D
Y9;DY9;DY9;

DY�Y9;D
Y9;DY9;DY9;

D
Y�9Y�9YD9

YD9Y�99Y�9
9YD9Y 9;D

Y9;DY9;DY9;
DY9;DY9;D

Y9;DY9;DY9;
DY9;DY9;D

Y9;DY9;DY9;
DY�Y9;D

Y9;DY9;DY9;
D

Y�9Y�9YD9
YD9Y�99Y�9

9YD9Y9;D
Y9;DY9;DY9;

DY9;DY9;D
Y9;DY9;DY9;

DY9;DY9;D
Y9;DY9;DY9;

DY�Y9;D
Y9;DY9;DY9;

D
Y�9Y�9YD9

YD9Y�99Y�9
9YD9Y9;D

Y9;DY9;DY9;
DY9;DY9;D

Y9;DY9;DY9;
DY9;DY9;D

Y9;DY9;DY9;
DY�Y9;D

Y9;DY9;DY9;
D

Y�9Y �9YD9
YD9Y�99Y�9

9YD9Y9;D
Y9;DY9;DY9;

DY9;DY9;D
Y9;DY9;DY9;

DY9;DY9;D
Y9;DY9;DY9;

DY�Y9;D
Y9;DY9;DY9;

D
Y�9Y�9YD9

YD9Y�99Y�9
9YD9Y9;D

Y9;DY9;DY9;
DY9;DY9;D

Y9;DY9;DY9;
DY9;DY9;D

Y9;DY9;DY9;
DY�Y9;D

Y9;DY9;DY9;
D

v&10(�6+\&w+*05(+�bx
/*&\0*5&HI

cdbI

�?�>9B:99C:���
��������?�
��D



���������	
����
��������
��������

������
����������
���
��������
������������

����������
��
���������
������
 �������

��������
��
�

�
�  !"#$ %&'(�)&*+�,-.'+(/�,
--01+

-+213405�6+2&
*1�7&8

	�9�:9�9;�<=9
>=?9?<9���9;�

@�?<9ABCB
	�9�:9;<�9;D<=9

>=?9?<9;<���9;D
@�?<9ABCB

	�9?:9�9;�<=9
>=?9?<9���9;�

@�?<9ABCB
	 �9?:9;?�9;C<=9

>=?9?<9;?���9;C
@�?<9ABCB

	�9C:9�9;�<=9
>=?9?<9���9;�

@�?<9ABCB
	�9C:9;C�9;<<=9

>=?9?<9;C���9;<
@�?<9ABCB

	�9<:9�9;�<=9
>=?9?<9���9;�

@�?<9ABCB
	�9<:9;<�9;D<=9

>=?9?<9;<���9;D
@�?<9ABCB

	�9D:9�9;�<=9
>=?9?<9���9;�

@�?<9ABC B
	�9D:9;<�9;D<=9

>=?9?<9;<���9;D
@�?<9ABCB

	�9B:9�9;�<=9
>=?9?<9���9;�

@�?<9ABCB
	�9B:9;<�9;D<=9

>=?9?<9;<���9;D
@�?<9 ABCB

	�9>:9�9;�<=9
>=?9?<9���9;�

@�?<9ABCB
	�9>:9;?�9;C<=9

>=?9?<9;?���9;C
@�?<9ABCB

	�9E:9�9;�<=9
>=?9?<9���9;�

@�?<9A BCB
	�9E:9;C�9;<<=9

>=?9?<9;C���9;<
@�?<9ABCB

	�9A:9�9;�<=9
>=?9?<9���9;�

@�?<9ABCB
	�9A:9;<�9;D<=9

>=?9?<9;<���9;D
@�? <9ABCB

	��9:9�9;�<=9
>=?9?<9���9;�

@�?<9ABCB
	��9:9;<�9;D<=9

>=?9?<9;<���9;D
@�?<9ABCB

	���:9�9;�<=9
>=?9?<9���9;�

@�?< 9ABCB
	���:9;<�9;D<=9

>=?9?<9;<���9;D
@�?<9ABCB

	��?:9�9;�<=9
>=?9?<9���9;�

@�?<9ABCB
	��?:9;<�9;D<=9

>=?9?<9;<���9;D
@ �?<9ABCB

F&GG+H1I J�9�K
������
���L������
�
������
���
�����������


�
M;
J���N�
���
���L�����O�


����

���L���L�P���
���
���
���
�����������
�
M;

J�?�Q��������������
��

�R��
������
����
���
��;

J�C�Q��������������
��

�R�����R��
���M����

��

��
���

;
JD�S	��������

������

���

��������RT����ON���
�����
��U���������?9

��P����L��
���
�
�����

�S	�����

�����

���
M;
JB�S	��������

������

���

��������RT����ON���
�����
��U���������?9

��P����������

����


��L
������; J>�Q��������������
��M�

������
���O�

����
���


������
���
��
����
������

������T
������P;
JE�Q���������
���R�
���

�����;
JA�	�������������@��;J��Q���������
��KR�
���

��OQ�P;
J?���������D9V���
�L

����������;
JC�Q������
��������
��

N�������W�U��������O?
9��P��S	��X;

J<�S	��������

�L��

����
�����

����RT���O��


��Y��������RP
	�9>	�9? 	�9C 	�9< 	�9D 	�9B	�9� 	��9 	��� 	��?	�9E 	�9AZ��
� �
�
���
��@�
���

�������K
���������=��

��������

S���X���K
��������=��

���������OU@�K��AAAP

[\&(&]'\0(̂�/'*+\1�+_2
&Ì*+�ab[cd�efefg

@�
�
M�������
��������h�

�����OS@���?9?9P

�<�?�N��
�
���
��������

��������O<�?� N�	P� �B�?�N��
�
���
����	���

����OB�?�N�	P� �E�?�N��
�
���
��������

��������OE�?� N�	P� ��9�?�N��
�
���
��������

��������O�9�?� N�	P� �������
�
R�h�

��������O�NSh�P� �������
�
�
����

��������O�NX
X�P� �������
�



�

��������O�NU�P� �������
�
��
��

��������O�N���P� �������
�
���������

��������O�N��X�P� �������
�
R����

��������O�NS��P� �������
�
����

��������O�N��P� �������
�
����

��������O�NX�P� �������
�
�������

��������O�N��X�P� �������
�
�
����

��������O�Ni
X�P� �������
�

���

��������O�Nj�P�

��
��

��
��

��
��

�� D
9J�9

��
��

��
��

��
��

��
�

��
��

��
��

��
��

��
kf

��
��

��
��

��
��

��
�

9;999D9;999D
9;999D9;999D

9;999?9;999?
9;999?9;999?

9;999D9;999?
9;99�9;999?

9;999?9;999?
9;999?

lmnomlmnom
lmnomlmnom

lmnomlmnom
lmnomlm nom

lmnomlmnom
lmnomlmnom

lmnomlmnom
lmnom

Y9;999DY9;999D
Y9;999DY9;999D

Y9;999?Y9;999?
Y9;999?Y9;999?

Y9;999DY9;999?
Y9;99�Y9;999?

Y9;999?Y9;999?
Y9;999?

Y9;999DY9;999D
Y9;999DY9;999D

Y9;999?Y9;999?
Y9;999?Y9;999?

Y9;999DY9;999?
Y9;99�Y9;999?

Y9;999?Y9;999?
Y9;999?

Y9;999DY9;999D
Y9;999DY9;999D

Y9;999?Y9;999?
Y9;999?Y9;999?

Y9;999DY9;999?
Y9;99�Y9;999?

Y9;999?Y9;999?
Y9;999?

Y9;999DY9; 999D
Y9;999DY9;999D

Y9;999?Y9;999?
Y9;999?Y9;999?

Y9;999DY9;999?
Y9;99�Y9;999?

Y9;999?Y9;999?
Y9;999?

Y9;999DY9;999D
Y9;999DY9;999D

Y9;999?Y9;999?
Y9;999?Y9;999?

Y9;999DY9;999?
Y9;99�Y9;999?

Y9;999?Y9;999?
Y9;999?

Y9;999DY9;999D
Y9;999DY9;999D

Y9;999?Y 9;999?
Y9;999?Y9;999?

Y9;999DY9;999?
Y9;99�Y9;999?

Y9;999?Y9;999?
Y9;999?

Y9;999DY9;999D
Y9;999DY9;999D

Y9;999?Y9;999?
Y9;999 ?Y9;999?

Y9;999DY9;999?
Y9;99�Y9;999?

Y9;999?Y9;999?
Y9;999?

Y9;999DY9;999D
Y9;999DY9;999D

Y9;999?Y9;999?
Y9;999?Y9;999?

Y9;999DY9;999?
Y9;99�Y9;999?

Y9;999?Y9;999?
Y9;999?

Y9;999DY9;999D
Y9;999DY9;999D

Y9;999?Y9;999?
Y9;999?Y9;999?

Y9;999DY9;999?
Y9;9 9�Y9;999?

Y9;999?Y9;999?
Y9;999?

Y9;999DY9;999D
Y9;999DY9;999D

Y9;999?Y9;999?
Y9;999?Y9;999?

Y9;999DY9;999?
Y9;99�Y9;999?

Y9;9 99?Y9;999?
Y9;999?

Y9;999DY9;999D
Y9;999DY9;999D

Y9;999?Y9;999?
Y9;999?Y9;999?

Y9;999DY9;999?
Y9;99�Y9;999?

Y9;999?Y9;999?
Y9;999?

Y9;999DY9;999D
Y9;999DY9;999D

Y9;999?Y9;999?
Y9;999?Y9;999?

Y9;999DY9;999?
Y9;99�Y9;999?

Y9;999?Y9;999?
Y9;999?

Y9;999DY 9;999D
Y9;999DY9;999D

Y9;999?Y9;999?
Y9;999?Y9;999?

Y9;999DY9;999?
Y9;99�Y9;999?

Y9;999?Y9;999?
Y9;999?

Y9;999DY9;999D
Y9;999 DY9;999D

Y9;999?Y9;999?
Y9;999?Y9;999?

Y9;999DY9;999?
Y9;99�Y9;999?

Y9;999?Y9;999?
Y9;999?

Y9;999DY9;999D
Y9;999DY9;999D

Y9;999?Y9;999?
Y9;999?Y9;999?

Y9;999DY9;999?
Y9;99�Y9;999?

Y9;999?Y9;999?
Y9;999?

Y9;999DY9;999D
Y9;999DY9;999D

Y9;999?Y9;999?
Y9;9 99?Y9;999?

Y9;999DY9;999?
Y9;99�Y9;999?

Y9;999?Y9;999?
Y9;999?

Y9;999DY9;999D
Y9;999DY9;999D

Y9;999?Y9;999?
Y9;999?Y9;999?

Y9;999DY9;999?
Y9;99�Y9;999?

Y9;999?Y9;999?
Y9;999?

Y9;999DY9;999D
Y9;999DY9;999D

Y9;999?Y9;999?
Y9;999?Y9;999?

Y9;999DY9;999?
Y9 ;99�Y9;999?

Y9;999?Y9;999?
Y9;999?

Y9;999DY9;999D
Y9;999DY9;999D

Y9;999?Y9;999?
Y9;999?Y9;999?

Y9;999DY9;999?
Y9;99�Y9;999?

Y9 ;999?Y9;999?
Y9;999?

Y9;999DY9;999D
Y9;999DY9;999D

Y9;999?Y9;999?
Y9;999?Y9;999?

Y9;999DY9;999?
Y9;99�Y9;999?

Y9;999?Y9;999?
Y 9;999?

Y9;999DY9;999D
Y9;999DY9;999D

Y9;999?Y9;999?
Y9;999?Y9;999?

Y9;999DY9;999?
Y9;99�Y9;999?

Y9;999?Y9;999?
Y9;999?

Y9;999DY9;999D
Y9;999DY9;999D

Y9;999?Y9;999?
Y9;999?Y9;999?

Y9;999DY9;999?
Y9;99�Y9;999?

Y9;999?Y9;999?
Y9;999?

Y9;999DY9;999D
Y9;9 99DY9;999D

Y9;999?Y9;999?
Y9;999?Y9;999?

Y9;999DY9;999?
Y9;99�Y9;999?

Y9;999?Y9;999?
Y9;999?

Y9;999DY9;999D
Y9;999DY9;999D

Y9;999?Y9;999?
Y9;999?Y9;999?

Y9;999DY9;999?
Y9;99�Y9;999?

Y9;999?Y9;999?
Y9;999?

aHpeg�.(̀&*&1+(&G+*�%̀
(q&H'\�d\'/I

c+*q(̀&*&0(r0H+�F0*5
&_s('\�d\'/I

�?�>9B:99C:���
��������C�
��D



���������	
����
��������
��������

������
����������
���
��������
������������

����������
��
���������
������
 �������

��������
��
�

�
�  !"#$ %&'(�)&*+�,-.'+(/�,
--01+

-+213405�6+2&
*1�7&8

	�9�:9�9;�<=9
>=?9?<9���9;�

@�?<9ABCB
	�9�:9;<�9;D<=9

>=?9?<9;<���9;D
@�?<9ABCB

	�9?:9�9;�<=9
>=?9?<9���9;�

@�?<9ABCB
	 �9?:9;?�9;C<=9

>=?9?<9;?���9;C
@�?<9ABCB

	�9C:9�9;�<=9
>=?9?<9���9;�

@�?<9ABCB
	�9C:9;C�9;<<=9

>=?9?<9;C���9;<
@�?<9ABCB

	�9<:9�9;�<=9
>=?9?<9���9;�

@�?<9ABCB
	�9<:9;<�9;D<=9

>=?9?<9;<���9;D
@�?<9ABCB

	�9D:9�9;�<=9
>=?9?<9���9;�

@�?<9ABC B
	�9D:9;<�9;D<=9

>=?9?<9;<���9;D
@�?<9ABCB

	�9B:9�9;�<=9
>=?9?<9���9;�

@�?<9ABCB
	�9B:9;<�9;D<=9

>=?9?<9;<���9;D
@�?<9 ABCB

	�9>:9�9;�<=9
>=?9?<9���9;�

@�?<9ABCB
	�9>:9;?�9;C<=9

>=?9?<9;?���9;C
@�?<9ABCB

	�9E:9�9;�<=9
>=?9?<9���9;�

@�?<9A BCB
	�9E:9;C�9;<<=9

>=?9?<9;C���9;<
@�?<9ABCB

	�9A:9�9;�<=9
>=?9?<9���9;�

@�?<9ABCB
	�9A:9;<�9;D<=9

>=?9?<9;<���9;D
@�? <9ABCB

	��9:9�9;�<=9
>=?9?<9���9;�

@�?<9ABCB
	��9:9;<�9;D<=9

>=?9?<9;<���9;D
@�?<9ABCB

	���:9�9;�<=9
>=?9?<9���9;�

@�?< 9ABCB
	���:9;<�9;D<=9

>=?9?<9;<���9;D
@�?<9ABCB

	��?:9�9;�<=9
>=?9?<9���9;�

@�?<9ABCB
	��?:9;<�9;D<=9

>=?9?<9;<���9;D
@ �?<9ABCB

F&GG+H1I J�9�K
������
���L������
�
������
���
�����������


�
M;
J���N�
���
���L�����O�


����

���L���L�P���
���
���
���
�����������
�
M;

J�?�Q��������������
��

�R��
������
����
���
��;

J�C�Q��������������
��

�R�����R��
���M����

��

��
���

;
JD�S	��������

������

���

��������RT����ON���
�����
��U���������?9

��P����L��
���
�
�����

�S	�����

�����

���
M;
JB�S	��������

������

���

��������RT����ON���
�����
��U���������?9

��P����������

����


��L
������; J>�Q��������������
��M�

������
���O�

����
���


������
���
��
����
������

������T
������P;
JE�Q���������
���R�
���

�����;
JA�	�������������@��;J��Q���������
��KR�
���

��OQ�P;
J?���������D9V���
�L

����������;
JC�Q������
��������
��

N�������W�U��������O?
9��P��S	��X;

J<�S	��������

�L��

����
�����

����RT���O��


��Y��������RP
	�9>	�9? 	�9C 	�9< 	�9D 	�9B	�9� 	��9 	��� 	��?	�9E 	�9AZ��
� �
�
���
��@�
���

�������K
���������=��

��������

S���X���K
��������=��

���������OU@�K��AAAP

[\&(&]'\0(̂�/'*+\1�+_2
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"(I��"1"���
"�H�� b>S $�E UVG(�"��$"5�H�c1d0e)f �gh�� G"..�$"5�H�c1d0e)f �g�ij����'��$"5�H�c1d0e)f)�11"��I�k�j����'��$"I'��5���� FQ>=R
S�;W>7;Q3��g�li�m87��gn��m�8oQW<�=V��8<�>9pQ8���SVpQ�78
7>97Bq��51"���#$!"��1"���0H�']�"II�c1f �gh��$"5�H����G(�"��r��H�j�15�c1fs�[s��sG"..�t"(��j#$�cjj
f UVj����'��)��u��1"��dE�D(�."�

vwxy�z{�|}�z~



���������	�
��
������������� ���������������� !"���#��$�%��&
� '()*+,-.�
��/��0�
��
���12���/�3 45)+(�(67*+�78)9*:�;8+�9(7�<=>�����0��?@$���$&A !'�� B8C�;98C�DE*+FG@.$H��#��I2� B8C�;98C�DE*+FG
��
���#��I2� JK+;(=*"�3�����3
23��LMNO��PQR�NS�	TUVR�W�MNO��R	�N	X =898K+9*::@.$H��12�2.$�?��3Y$�
��2/A Z8�8[8K+@.$H��\�2.$�?��3Y$�
��2/A Z8�:]**Z@.$H��
I��/�?��3Y$�
��2/A J9F̂])9_�)K+7F[@.$H���.$̀����&�?��3Y$�
��2/A�������PQR�NS�	TUVR�W�MNO���VaX =898K+9*::
��
���12�2.$�?��3Y$�
��2/A Z8�8[8K+
��
���\�2.$�?��3Y$�
��2/A Z8�:]**Z
��
���
I��/�?��3Y$�
��2/A J9F̂])9_�)K+7F[
��
����.$̀����&�?��3Y$�
��2/Abc�������R de���fg�
��
���0��?hA de���fg�
��
���0��?iAfg�
��
���0��?jAfg�
��
���0��?kALMNO�l�����TVO�mU���V	R n8g�$�o.̀ �̀�3��/�p���3q���3
�Y��@0��r����/H?3A n8r��Y��2/�s��I�@$�3�$t���t�3  û��v�w�v�B�6FZr�YI�$H�x�̀����& �vyz"���$���
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���f67@g�kM�lmn�ò cb]ap�q]r[s��t
������O����R����
����
�
������O��Q���������������Q�����R������P��������K����Q��K����O��R�����
����u�v� wTS�GxyJzu�{� ��
������Q�����R�������E������K��u��N�|z��
��}����C~GI���C~G�P�
�����IG�M�{� ��������
����|I��
�}����C~GI���C~G�P���IG�P���JGSM�{� ��
���E��TQ���Q�����
��T�|I��
�}����C~GI���C~G�P���IG�P���JGSM��lm������\[��[a_][s��
L��
�����������
����O����
�
������
���Q����e������K��e�������P��������K����Q��K����O��R�����
����u�v� wTS�GxyJyu��{� T����
���T���K�����
�D���t�L��
�����|T��t}�|�M�y�����
��IGMGG�w�������}��{� d�N���t���E��
�������
������|�Mzz�����
��IGMGG�w�������}�v� wTS�GxyJzu��{� d�N���t���E��
�������
������|�Mzz�����
��IGMGG�w�������}�C
��������D���O����
�
������
���Q����e������K��e�������P��������K����Q��K����O��R�����
����u�v� wTS�GxyJzu��{� T��t�|GMGG�����
��IGMGG�w�������}�dQ��
L�E���������K���
�����
������������������������
����Q��e�
������K��Q���
�
�����
�
����������
�����
��
�������
���
L��
�����������|�MRM����Q���L�
�D�P������R
�������E�����P�
����
L��
��������������
�����}�O����
�
�������E����Q����������
�����R����R�
��
��
��
�����
L���K��e������K����Q��������
���
�����K��������
����������|��T��}M�lm���XY\]����]�[��[_̀�[\][s�C
��������D������E������O����R����
����O��Q����Q��
�����
L���������P��������K����Q��K����O��R�����
����u�v� wTS�GxyJy�����������������
����u�T��K��������
������K�����
����|T��t}�����E������������������P�L
�DR��������E���R��
�����Q
������e�
�����������D����E����



���������	�
���
����������
��������
�������������������������

���������	�����������������

�� ������������ �����!����"����#�������$%�&'�(��� �
�����
����������$������)�&'�*#�����
��(��
��� �(�
���������������������� #�����
��������+������!������ ����(��� �
�����
(����
�,�-�*#��� 
������������������,��
�
�
���������-��
(��
����������������������������
�
�������"��������
���.�
�������
����
������ ���������"���"��
���
�
�
���������-�/������"���
�������������
""�����#���
�
����������
�����
���#���������� ����,����
���������������
������
����
�����,��!����-��010�2345637568�95:765;�<=>?@�A@B5C@68��
(��
�������������D��+������!������ ����,����
���� ��#����#��
�����
(���������.��������"��E��� FG)�HI%J%E�����!���� 
��,��
�����#
�������������������������G�KE�����
�#�#�����.����#�
����.�
���G�����-�/������"���
��������FG)�HI%J%���������
""�����#���
�
����������
�����
��
��������
�
�����
���������� ����(��� �
�
������L��"���G�K�-��01M�<N665O37@�A@B5C@68�D����,
�������!������ ����,����
���� ��#����#��
�����
(���������.��������"����#��"���� ��,�����
��������FG)�HI%J%�$����!����,��
�����#
���������
�
�P�
������(Q����!�'E��� G�KE����#�
�������H�����#�����
�����.���� G�KE���*���#����������������
�����.�����!�������#
��
���,��
�����#
���#��������P�
������������
��#
!���
�
�(�
�������
�,��
������������
�����"���
�����
��������
����
����-�/������"���
��������R
��#�FG)�HI%J%���������
""�����#���
�
����������
�����
��
��������
�
�����
���������� ����(��� �
�
������L��"���G�K�-�01S�T>@;U�AVWX�3:U�Y;3:?�<3Z=;@X�������
���
���(�
�+��
������ �������������������,��#����!����,
�����������"�����#������
�
(������
���!
��������"��#���
�������������������#����
���������
����
�
-��G[����������
������!��������\]̂_̀�a].�
���\]̂_̀�â.�
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a?=

a?C
a?̀

a?C
a?=

�u�v����w�     
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àCF<bEDE?<AG

àCF<bEDE?<AF
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àCF<bEDE?<AG
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|�nso ǹ<GGS���qzvuwt�o�{vt
{v�W�wqtr���A<G?AA<�o

X
Ab@D

CA@D
AB@F

Ab@E
AF@E

����     
��qzvuwt�o�{vt{v �̀<<GẀ�<bDX�S���vxy�
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àCF<bEDE?<AF
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~�T:̀X

�������
�������

�������
�������

#
��
������ ���� �� �
�������

�?�o~�wr��opqrstpttz
~uxo�

|srqtxu�y{tuzo~yz�uz
y{�

W�o�T:nnX
�������

�������
�������

�������
#
��
������ ���� �� �



���������
	
�� 
���������

� �
������

�	������� 	������������� ��
!��
����"!!�!!#���

�
	��$�%�

&�'(�)&"�	*+�,*- ./01234501�6789138
:;<=><?<@A

:;<B><@C?<@D
:;<B><?<@A

:;<E><@F?<@G
:;<E><?<@AHIJKLM�NO

&�P Q
���RS�:TUV �WQ
���RS�:TUVX
�� Y�� ����������

�� Y�� ����������
�� Y�� ����������

�� Y�� ����������
�� Y�� ����������

HIJKLZ[\�]ÎM�_�̂ZJM
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àCF<bEDE?<AC
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àCDAaS�a��:�:sy|
~������

~������
~������

~������
~������

#����������     
:sy�tq�a��:

~������
:sy�tq�a���:�ux{�a�

T:
~������

~������
~������

~������
#���������� ��� �� ������ �� �

~������
~������

~������
~������

~������
#����������     

:sy�tq�a��:�W����̀
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u���ÙE�V
��{��

��{��
��{��

��{��
��{��

z��������&�{��     
tvy�u�u��A��u��p�p�ys�n�
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à?a

����     
��qzvuwt�o�{vt{v n̂<B=Q�_xwvqpyt�:q�q{|

AAAA
D=

BD
AAAA

AAAA
��     

�bB��
AAAA

b̀
D̀

AAAA
AAAA

��     
�<B=��

AAAA
Ba

<a
AAAA

AAAA
��     

�E==��
AAAA

@D
<̀

AAAA
AAAA

��     
�@̀B��

AAAA
@<

C
AAAA

AAAA
��     

�a==��
AAAA

à
a

AAAA
AAAA

��     
�<<D=��

AAAA
<̀

E
AAAA

AAAA
��     

�̀?Ea��
AAAA

@
��

AAAA
AAAA

��     
�@?bB��

AAAA
��

��
AAAA

AAAA
��     

�C?B��
AAAA

��
��

AAAA
AAAA

��     
�<C?=��

AAAA
��

��
AAAA

AAAA
��     

�Eb?B��
AAAA

��
��

AAAA
AAAA

��     
�bB?=��



���������
	
�� 
���������

� �
������

�	������� 	������������� ��
!��
����"!!�!!#���

�
	��$�%�

&�'(�)&"�	*+�,*- ./01234501�6789138
:;<=>=?@A=?B

:;<=>=A=?<
:;=C>=?@A=?B

:;=C>=A=?<
:;=D>=?EA=?@FGHIJK�LM

&�N O
���PQ�:RST �UO
���PQ�:RSTV
�� W�� ����������

�� W�� ����������
�� W�� ����������

�� W�� ����������
�� W�� ����������

FGHIJXYZ�[G\K�]�\XHK
_̂̀@=CaEaA=̀=

_̂̀@=CaEaA=<C
_̂̀@=CaEaA=<D

_̂̀@=CaEaA=<b
_̂̀@=CaEaA=<acYX\def ghF�ijHkKl

gmHImjY[
)�!���

)�!���
)�!���

)�!���
)�!���

n̂<B=Q�:opq�rqsttpupvsw
pox�ystz{�ox�_s|wpvqz

�:p}z
AAAA

a
<̀

AAAA
AAAA

~�     
rqs��U�̀���V

AAAA
<<

@̀
AAAA

AAAA
~�     
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����

;u}�u}u
����

����
����

����
#
��
��� �� �� �

����
ops�u}u

����
����

����
����

#
��
��� ��� �� �
����

q̂�{syu}�u}u
����

����
����

����
#
��
��� ��� �� �

����
�uqrA����rxrA�{su}u

����
����

����
����

#
��
���
��� �� ����� �� �

����
pxq�pA�{su}u

����
����

����
����

#
��
��� �� �� �
����

��
����

����
����

����
#
��
���     

:���p��;ô�
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ÈB̀
a=B�

a=Ba
��~� ��� �� �

_̂=�EU>S�V�Q�_���>ro
os�t|n{

<=�
@D�qrsos�y��nwvq

<=<
<=�

<<b
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�Ì�abcd
R3S623862T�UVW4XY380

�ZU[\]�̂0W628
e2XfX134�̂09V48

\̂U�Zg]
R3S623862T�937W40�hU

i37W40�hU
j08k6lm�567W6V1l

5ni�oV7S02R
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6Z[\]42�Ẑ_̀abc_cdae
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V�F�������C��GÛ EB�H �������� �������� �����)N��7)7+���!7"*��*"8�<�M,:= ��-$.�//�32�- 4&� � AR ;�9 ;�9 ;� 0/5 ������)N��7)7I�!��!7"*��*"8�<�M��:= ��-$.�//�32�- 4&� � AR ;�9 ;�9 ;� 0/5 ������)N��7)7\�(�!7"*��*"8�<�M?(:= ��-$.�//�32�- 4&� � AR ;�9 ;�9 ;� 0/5 ������)N��7)7\�I��!7"*��*"8�<�M?I:= ��-$.�//�32�- 4&� � AR ;�9 ;�9 ;� 0/5 ������)N��7)77*��!7"*��*"8�<�MK:= ��-$.�//�32�0 4&� � AR ;�9 ;�9 ;� 0/5 ������)N��7)7!7!�!7"*��*"8�<�M4:= ��-$.�//�32�- 4&� � AR ;�9 ;�9 ;� 0/5 ������)N��7)78�*�!7"*��*"8�<�M�:= ��-$.�//�32�- 4&� � AR ;�9 ;�9 ;� 0/5 ������)N��7)7�!8�*�!7"*��*"8<�MQ!�:= ��-$.�//�32�- 4&� � AR ;�9 ;�9 ;� 0/5 ������)N��7)7878�*�!7"*��*"8<�M�7�:= ��-$.�//�32�- 4&� � AR ;�9 ;�9 ;� 0/5 ������)N��7)7�)"8�*�!7"*��*"8�<�M_)�:= ��-$.�//�32�- 4&� � AR �"��/6//�� �"�/6//0� !A� 0/5 ������)N��7)7���)�8�*�!7"*��*"8<�M_��:= ��-$.�//�32�- 4&� � AR &7!N996�233 &7!N9-63201 !A� 0/5 ����
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Â@=
@=?=

���~-���� ####
Po{r|��r{qops�

@}�?
@}B=

A}A>
�}BA

>}̂]
����� ####

�opqx��r|rpxz� Q\=_=�=�BN�Po{r|�\z{y
o|z�n��v�yoxryuops

���
���

���
���

���
�
~-�� ####

�̂�̀��]��yrx{qop
���

���
���

���
���

�
~-�� ####
�B=�̀��B?��yrx{qop

����
����

����
����

����
�
~-��� ####

�B>�̀��A_��yrx{qop
���

���
���

���
���

�
~-�� ####
�A]�̀��@̂��yrx{qop

���
��

���
���

���
���

�
~-�� ####
�B=�̀��@̂��yrx{qop�Ss�

nT
Q\=_=�=�BN�Po{r|�Rzx

o�zyru|z��v�yoxryuo
ps�̀�tQ\;�A=B@��yrx{

qops
���

�̂�̀��B=��yrx{qop
���

���
���

���
�
~-�� ������



��������
�	
� ��
���
��


� �
������

�����������������
����

������� !

!"�#� 	$��
�����$$�$$����

�
�
�%�&�

'�()�*'���+,�-+. /012345612�789:249
;<=>

;<=?
;<=@

;<=A
;<=B

CDEFGH�IJ
'!K#L	�
�MN�<OPQR �SL	�
�MN�<OPQRT

��#U!�#����������
��#U!�#����������

��#U!�#����������
��#U!�#����������

��#U!�#����������
CDEFGVWX�YDZH�[�ZVEH

Q\A?=]̂@_̀==>
Q\A?=]̂@_̀==?

Q\A?=]̂@_̀==@
Q\A?=]̂@_̀==A

Q\A?=]̂@_̀==BaWVZbcd efC�ghEiHj
ekEFkhWY

*�$!��
*�$!��

*�$!��
*�$!��

*�$!��
Q\=_=l=mBN�Pnopq�Rrs

ntrupvqr�wxyunspuvn
z{�̀�|Q\;�A=B@�}upso

~nz{�̀��nzo~z�ry
���

�� �̂�̀��B=�}upso~nz��
�~z�{��PQ�� S}BT

���
���

���
���

�
�-�� ������# +��
����

����
����

����
����

�
�-��� ####
��B=�̀��B̂�}upso~nz

����
����

����
����

����
�
�-��� ####

��B̂�̀��@?�}upso~nz
����

����
����

����
����

�
�-��� ####
��@?�̀��?=�}upso~nz

����
��

����
����

����
����

�
�-��� ####
��B=�̀��?=�}upso~nz�S{

��T
����

��
����

����
����

����
�
�-��� ####

��B=�̀��B̂�}upso~nz��
~z�{�|p��o�pqrzr�

S}AT Q\=_=N��PQ�|
��

�rz�rzr
��

��
��

��
�
�-� ��#��#�

��
Pnq�rzr

��
��

��
��

�
�-� ���#��#�
��

Qo�xqvrz�rzr
��

��
��

��
�
�-� ���#��#�

��
�rop̀����pup̀�xqrzr

��
��

��
��

�
�-�
���#��#�����#��#�

��
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B�Àlxy�oqrqts��mt̀l
?

BA?
B@>

B@@
B@̂

�� �����#��#�
BB̂

Pqoptmt̀l_
BB�

BB�
BB̂

BB?
�� ����#��#�

BB?
?̀�rquqwopqrq�tm�tm

t
BB?

BB>
BB@

BB?
�� ���#��#�

Q\A@BvN��\nOv�vprrq
��st

BA=
BAA

BA=
BB_

BAB
��~���� ####

B@|?̀\n�v
BAB

BA@
BA>

BA_
BBA

��~���� ####
B@|_̀\n�O



��������
�	
� ��
���
��


� �
������

�����������������
����

������� !

!"�#� 	$��
�����$$�$$����

�
�
�%�&�

'�()�*'���+,�-+. /012345612�789:249
;;;;

<=>?@
<=>?A

<=@?A
<=B?>

CDEFGH�IJ
'!K#L	�
�MN�OPQRS �TL	�
�MN�OPQRSU

####
��#V!�#����������

��#V!�#����������
��#V!�#����������

��#V!�#����������
CDEFGWXY�ZD[H�\�[WEH

;;;;;;;;
R]A>?̂_@̀;??̂

R]A>?̂_@̀;??̀
R]A>?̂_@̀;??a

R]A>?̂_@̀;??_bXW[cde fgC�hiEjHk
flEFliXZ

*�$!��
*�$!��

*�$!��
*�$!��

####
RP??m]N�no�pq�]=�Qrs

tusvt
aw@>

;;;;
;;;;

;;;;
;;;;

"x�y����z�� ####
no�{u|}~ R�?@a]N�P|�u|r�rsq�pq

�]=�Qrstusvt
��

oq�tv�r�~�P|�u|r�rsq�u
��=u=�@

;;;;
;;;;

;;;;
;;;;

�
�-� .L�#���#���
��

=utpv�us~�P|�u|r�rsq�u
��=u=�@

;;;;
;;;;

;;;;
;;;;

�
�-� ����#��#�
aa

�r�utpv�us~�P|�u|r�rsq
�u��=u=�@

;;;;
;;;;

;;;;
;;;;

�
�-� ��#��#�
aa

;;;;
;;;;

;;;;
;;;;

�
�-� ####
Qvsu|�P|�u|r�rsq�u��=u

=�@
R�?@̀PN�P�r�rsq

@a
;;;;

;;;;
;;;;

;;;;
�
�-� ####

P�r�rsq�u��=u=�@ R�?>B�N��}|�us~�TQ}t
pr�r�~str�U�u����>�A;�

pq��P
a>A?

�}|�us~�u����>�;�Q}tp
r�r�~str�

;;;;
;;;;

;;;;
;;;;

�
�-� �����#��#�
R�?>m�N�=�|vtr�~�pq�

�r��t~s~�P�u|q�~t
aÀ??
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bd�c��qrstdu2�_vŵyx_
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����������5�	5�!��7�_��8;�9�:��;�	5�ISKISKUSKUSYO%+*=>?+?Q%RA,%&>=*?,1-�A-1B�CP̀UD$̂ FGHII JKJJI >M(. V�JKJJIISKISKUSKUSYO%+*=>?+??-'A,%&>=*?,1-�A-1BC]̀UD$̂ FGHII JKJJL >M(. V�JKJJLISKISKUSKUSYO%+*=>?+?B%-A,%&>=*?,1-�A-1B�C[̀UD$̂ FGHII JKJJI >M(. V�JKJJIISKISKUSKUSYO%+*=>?+?B?B%-A,%&>=*?,1-�A-1B�CIJ̀UD$̂ FGHII JKJJI >M(. V�JKJJIINXUYP̀U�D$̂ F�C&>++KG I Z [[INXUY]̀U�D$̂ F�C&>++KG I Z ]PINXUY[̀U�D$̂ F�C&>++KG I Z T]INXUYIJ̀U�D$̂ F�C&>++KG I Z LP
abcd�edfghcdij�klm�nop�qrqs tlhguvwx�twyvhgwzdwc�{dxcvw|�}�~gwcdhd��egbip�abwidwgw|��glc�p��v�cghvbp��lxchbmvb��n������j��r�rr��r����qn�{dmdf�gwdj��}n�����}s��rrr �b|d���gu�n�edfghc��lz�dhj�nnn��qq��



��������	
��
�������������������������������������� !�����!���������"��������������� #��$���%�� �������� ����&'#������������������� #��������(������ ���� !����"�����)�� ��� ���*����� ��������� �������# ��% ��� ���������������� ����������(�������# ����� �������������% ��������� ����(�����&+�
,
	��	�- .�
�	-/��	�� 01�
�,��2 ���2	-/�.	��3 ����4�% !�������5��� %��� ���6�7888�9:;<�=��%�� �� ������  � >���7?"�@A@B C�D���6�<��� �E�)3<6F4G6@A7A�345�HI6HBA3 ����4�% !�������5��� %��� ���6�@A7J�9:;<�=��%�� �� ������  � >���7?"�@A@B C�D���6�<��� �E�)3<6F4G6@A7A�345�HI6HBA3 ����4�% !�������5��� %��� ���6�@A7J�9:;<�=��%�� �� ������  � >���7?"�@A@B C�D���6�<��� �E�)3<6F4G6@A7A�345�HI6HBAK3:L ������  � >���7?"�@A@B 7B�D���6�<��� �E�)3<6F4G6@A7A�345�HI6HBAM%������N���H�HFJO ������  � >���7?"�@A@B 7B�D���6�<��� �E�)3<6'9F6B@7A�M%�����' ��%�K����%� ������  � >���A8"�@A@B @P�D��6�<��� �E��63 ����D��� �!���Q �����N%��%�������#� ��:HOR ������  � >���7?"�@A@B @P�D���6�<��� �E�M;5M�B77A�3 ����D��� �!���Q ����<������<P�#������� ������  � >���7?"�@A@B @P�D���6�<��� �E�)3<6<:36JABA�<���������������"�Q ����S�Q������������'H;6<Q:�� #����Q�����K77HE�9��T�H��<( ������  � >���7?"�@A@B 7PA�D���6�<��� �E�)3<6<:36JABA�<���������������"�Q ����S�Q������������'H;6<QM�� ���69 ������  � >���A8"�@A@B @P�D���6�<��� �E�M4)JAJ�6�M�� ����������������D��%�����M�������=����������4��%��!��;� ��� ��� ������  � >���A8"�@A@B @P�D���6�<��� �E�M4)JA8�6�=����������4��%��!��;� ��� ����������������D��%�����M�������9������69 ������  � >���A8"�@A@B @P�D���6�<��� �E�M4)J7J�J78�6�9F$�������������D��%�����M�������9������69 ������  � >���A8"�@A@B @�D���6�<��� �E�M4)J77�6�9�������������������D��%�����M�������9F$69 ������  � >���A8"�@A@B @P�D���6�<��� �E�M4)J7J�J78�6�9F$�������������D��%�����M�������3 ����TU�������9��� (�� ������  � >���A8"�@A@B @P�D��6�<��� �E�M4)�9 &�JJA�6�;�����#����<��� ��# ��Q�������� ���D���������� �� #�39�S�3;3 ����9��� (�� ������  � >���7?"�@A@B @P�D���6�<��� �E�M4)�9 &�JJA�6�;�����#����<��� ��# ��Q�������� ���D���������� �� #�39�S�3;3 ����;� ��� ��� ������  � >���7?"�@A@B @P�D���6�<��� �E�M4)JAP�6�3 ����;� ��� ����������������D��%�����M�������H�� ���� ������  � >���A8"�@A@B @P�D���6�<��� �E�M4)JA?�6�H�� �����������������D��%�����M�������Q��#��� ������  � >���A8"�@A@B @P�D���6�<��� �E�M4)JA7�6�Q��#����������������D��%�����M�������M�V��������N���%�����O ������  � >���7?"�@A@B 7B�D���6�<��� �E�)3<6'9F6B@?A�M�V�����������:��%�� �����%�3������ �H ���%��!����N���@?�WHO ������  � >���7?"�@A@B @P�D���6�<��� �E�)3<6'9F6BAJA�H ���%��!���3 ����D��� �!���Q ���� ������  � >���7?"�@A@B C�D���6�<��� �E�M4)�9 &�A7C�6�3 ����D��� �!���Q ����;��6�����; ��#�� � ��V���Q������%���N;=MQ�O�6�3��%�;=MQ��Q������ �� <��� ���� >���A8"�@A@B @P�D���6�<��� �E�)3<6F4G6@7AA�;��6�����; ��#�� � ��V���Q������%���N;=MQO�6�� *���!��;��#�� � ��V������# ����� ��������%��6�3��%� <��� ���� >���7A"�@A@B @P�D���6�<��� �E�)3<6F4G6@7AA�;��6�����; ��#�� � ��V���Q������%���N;=MQO�6�� *���!��;��#�� � ��V���%��� $���%��%����N;=HM�O�6�3��%� <��� ���� >���7A"�@A@B @P�D���6�<��� �E�)3<6F4G6@7AA�;��6�����; ��#�� � ��V���Q������%���N;=MQO�6�� *���!��XYZ[�\[]̂_Z[̀a�bcd�efg�hihj kc_̂lmno�knpm_̂nq[nZ�r[oZmns�t�û nZ[_[v�\̂ Ỳg�XYǹ[n̂ns�ŵcZxg�ymzẐ_mYg�{coZ_YdmY�|e}~{���a�~i�ii~�i�~�~he�r[d[]x̂n[a��te�|��~tj�~iii �Ys[�j�̂l�e|\[]̂_Z��cq�[_a�eee~�hh��
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Executive Summary 

Eco Logical Australia was engaged to conduct a Detailed and Targeted flora and vegetation survey and 
Basic fauna survey for the proposed Perdaman Pipeline, located on the Burrup Peninsula in the Pilbara 
region of Western Australia, to provide an assessment of environmental values of the survey area and 
to support the environmental assessment and approval process.   

A desktop assessment was undertaken to assess the potential presence of significant flora and fauna 
species and ecological communities listed under the Commonwealth Environment Protection and 
Biodiversity Conservation Act 1999, the State Biodiversity Conservation Act 2016 or by the Department 
of Biodiversity, Conservation and Attractions.  Prior to the field survey, a total of three conservation 
significant flora species were identified as possibly occurring in the survey area, with one species 
considered as having the potential to occur and two species assessed as being unlikely to occur.  A total 
of 64 conservation significant fauna species were identified pre-survey as possibly occurring, with 29 
species considered as having the potential to occur and 35 species considered as being unlikely to occur 
or as not occurring.  A total of two conservation significant ecological communities were identified as 
possibly occurring, with both considered as being unlikely to occur in the survey area.   

A Detailed flora and vegetation survey and Basic fauna survey was conducted by Jeni Morris (Senior 
Ecologist) and Glenn Maslen (Senior Environmental Scientist) on 26 March 2024.  The flora and 
vegetation survey was conducted in accordance with the Environmental Protection Authority Technical 
Guidance: Flora and Vegetation Surveys for Environmental Impact Assessment (2016), and the Basic 
fauna survey was conducted in accordance with the Environmental Protection Authority Technical 
Guidance: Terrestrial Vertebrate Fauna Surveys for Environmental Impact Assessment (2020).   

A total of 10 flora species (nine native and one introduced) from eight genera and five families were 
recorded within the survey area.  No Threatened (Declared Rare) flora species listed under the 
Commonwealth Environment Protection and Biodiversity Conservation Act 1999, the State Biodiversity 
Conservation Act 2016, or Priority flora species listed by Department of Biodiversity, Conservation and 
Attractions were recorded from within the survey area.  Of the three conservation listed flora species 
identified from the desktop assessment as possibly occurring, a post-survey likelihood of occurrence 
assessment determined that all are considered as being unlikely to occur, based on a lack of suitable 
habitat present for these species and adequacy of survey effort.   

One introduced (weed) flora species was recorded within the survey area, namely *Cenchrus ciliaris 
(Buffel grass).  *C. ciliaris is listed under the State Biosecurity and Agriculture Management Act 2007 as 
Permitted (s-11), with no specific conditions for control required.  This species was recorded at a 0.1% 
cover within vegetated areas of the survey area.   

One broad vegetation type (VT01) was identified within the survey area, occurring across 0.21 hectares 
in the western portion of the survey area.  This vegetation type consisted of low sparse chenopod 
shrubland primarily comprised of Tecticornia halocnemoides, Tecticornia indica subsp. leiostachya, and 
Trianthema turgidifolium.  The remaining 1.22 hectares of the survey area is described as ‘Mudflat’ and 
had no vegetation present.  No vegetation types delineated within the current survey area were inferred 
to represent any known or potential conservation significant communities listed under the 
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Commonwealth Environment Protection and Biodiversity Conservation Act 1999, the State Biodiversity 
Conservation Act 2016 or by the Department of Biodiversity, Conservation and Attractions.   

All vegetation within the survey area was classed as being in Poor condition, based on the Trudgen 
(1988) vegetation scale outlined in the Environment Protection Agency: Technical Guidance: Flora and 
Vegetation Surveys for Environmental Impact Assessment (2016; 0.21 hectares).  Areas of Mudflat 
(1.22 hectares) were not assigned a vegetation condition.  Disturbances recorded within the survey area 
included previous clearing, and impacts from adjacent cleared areas (weed invasion, dust).   

No fauna species, including direct (observations) or indirect (scats, tracks, diggings) evidence of 
conservation significant fauna species listed under the EPBC Act, BC Act or by DBCA was recorded within 
the survey area.   

Of the 64 conservation significant fauna species identified from the desktop assessment as possibly 
occurring within the survey area, a post-survey likelihood of occurrence assessment determined that 
eight are considered as having the potential to occur, based on availability of suitable habitat and 
proximity of previous records, namely Calidris ferruginea (Curlew Sandpiper, listed as Critically 
Endangered and Migratory under the Commonwealth Environment Protection and Biodiversity 
Conservation Act 1999 and as Critically Endangered under the State Biodiversity Conservation Act 2016), 
Tringa nebularia (Common Greenshank; listed as Endangered and Migratory under Commonwealth 
legislation and Migratory under State legislation), Xenus cinereus (Terek Sandpiper; listed as Vulnerable 
and Migratory under Commonwealth legislation and Migratory under State legislation), and five species 
listed as Migratory under Commonwealth and State legislation, namely Gelochelidon nilotica (Gull-billed 
tern), Hydroprogne caspia (Caspian Tern), Limosa lapponica (Bar-tailed godwit), Pluvialis fulva (Pacific 
Golden Plover) and Tringa stagnatilis (Marsh Sandpiper).   

Two fauna habitats were identified within the survey area, namely ‘Mudflat’ and ‘Low chenopod 
shrubland’.  Mudflats within the survey area may provide foraging habitat to a range of migratory 
waders when inundated seasonally (e.g., during king tides), including the aforementioned conservation 
listed bird species.   
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1. Introduction 

1.1. Project background 
The Perdaman Lateral Project is located within the Burrup Peninsula of the Pilbara region of Western 
Australia, approximately 20 kilometres (km) north of Karratha and 8 km north of Dampier.  DBNGP (WA) 
Nominees Pty Ltd (DBP) are the Proponent for the project and are proposing to construct a 550 m long 
pipeline, and supporting infrastructure, to transport natural gas from the existing Dampier to Bunbury 
Natural Gas Pipeline (DBNGP) to the proposed Perdaman Urea Plant development (Project Ceres). 

Eco Logical Australia (ELA) was engaged to conduct a Detailed and Targeted flora and vegetation survey 
and Basic fauna survey for the proposed pipeline (the survey area), to provide an assessment of 
environmental values of the survey area and to support the environmental assessment and approval 
process.  The survey area is approximately 680 m long and up to 30 m wide, totalling 1.43 hectares (ha; 
Figure 1).   

The following report summarises results of the desktop assessment and field survey and defines the 
flora, vegetation, and fauna of the survey area, and defines its significance in terms of conservation 
values.  The results of the ecological surveys will be used to assist the environmental assessment and 
approval process.   

  



2
0 300 600150

Metres

Datum/Projection:
GDA 1994 MGA Zone 50

Date: 2/05/202423PER6340-JP

Figure 1: Project location

Survey area

Burru
p

Pen
in

su
la

R
d

!(

!(

Karratha

Dampier



Perdaman Pipeline Flora and Fauna Survey | DBNGP (WA) Nominees Pty Ltd 

© ECO LOGICAL AUSTRALIA PTY LTD 3 

2. Methodology 

2.1. Desktop review 
A desktop review was undertaken to inform the field survey and to identify the likelihood of occurrence 
of conservation significant flora and fauna species and ecological communities within the survey area.  
The desktop review consisted of database searches and a review of literature from surveys previously 
undertaken in the vicinity of the survey area.   

2.1.1. Database searches 
The following Commonwealth and State databases were searched for information relating to 
conservation listed flora, fauna and ecological communities in order to compile and summarise existing 
data to inform the field survey.  Database searches undertaken around the central coordinates m E 
476386; N 7718680 are provided in Table 1 below.  Applied buffers below are considered suitable based 
on flora and fauna assemblages expected to occur within the survey area.   

Table 1: Database searches undertaken for the survey area 

Database Reference Buffer 

EPBC Act Protected Matters Search Tool (PMST) for MNES, including 
any Threatened species and communities listed under the EPBC Act  

DCCEEW 2024a 5 

Department of Biodiversity, Conservation and Attractions (DBCA) 
Threatened and Priority flora database searches for Declared Rare 
Flora (DRF) listed under the latest WA Wildlife Conservation (Rare 
Flora) Notice and Priority Flora. 

DBCA 2024a 5 

DBCA Threatened and Priority fauna database searches for Scheduled 
fauna listed under the Commonwealth Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act) or latest WA Wildlife 
Conservation (Specially Protected Fauna) Notice and Priority Fauna. 

DBCA 2024b 5 

DBCA Threatened and Priority Ecological Communities’ database 
search. 

DBCA 2024c 5 

In addition, the following documents were reviewed: 

• Animal Plant Mineral Pty Ltd (2018). Perdaman Urea Project Pre-Wet Season Biological Survey. 

2.1.2. Likelihood of occurrence assessment 
A likelihood of occurrence assessment was undertaken to identify conservation listed flora and fauna 
species that possibly occur within the survey area, identified from a review of key datasets and 
literature, as specified above.  Aquatic and marine species (mammals) were not considered in the 
likelihood of occurrence assessment as the survey area does not contain core habitat that these species 
solely rely on for survival.  Conservation codes, categories and criteria for flora and fauna protected 
under the EPBC Act and the State Biodiversity Conservation Act 2016 (BC Act) are provided in 
Appendix A.  Criteria used for this assessment is presented in Appendix B.   
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2.2. Field survey 

2.2.1. Survey team and timing 
The field survey was conducted by Jeni Morris (Senior Ecologist) and Glenn Maslen (Senior 
Environmental Scientist) on 26 March 2024.   

Field staff had valid scientific licences to conduct flora and vegetation surveys and to take Threatened 
and Priority flora in WA at the time of the survey (Table 2).  No licences were required for the Basic 
fauna survey.  The survey timing was consistent with the Environmental Protection Authority (EPA) 
recommendations for undertaking Detailed and flora and vegetation surveys in the Pilbara region i.e., 
6-8 weeks post wet season (March to June; EPA 2016).  No rainfall was recorded at the time of the field 
survey (Bureau of Meteorology [BoM] 2024a).   

Table 2: Survey team qualifications 

Staff Role Qualifications Licence 

Jeni 
Morris 

Senior Ecologist, Project 
manager 

BSc. Conservation and 
Wildlife Biology 

Flora taking licence: FB62000070-2 

Threatened Flora Licence: TFL 178-2122 

Glenn 
Maslen 

Senior Environmental 
Scientist 

BSc. Environmental Science 
Flora taking licence: FB62000376 

Threatened Flora Licence: TFL 2324-0100 

2.2.2. Detailed flora and vegetation survey 
A single season Detailed flora and vegetation survey was undertaken across the survey area in 
accordance with EPA Technical Guidance for flora and vegetation (EPA 2016).  The survey included: 

• Mapping and describing vegetation types, including the presence of any Threatened or Priority 
Ecological Communities (TECs or PECs) and any vegetation of ecological importance and 
compiling a species inventory; 

• Vegetation condition mapping adapted from Trudgen (1988; EPA 2016); 
• The location of any identified Weeds of National Significance (WoNS) or Declared Pests listed 

under the State Biosecurity and Agriculture Management Act 2007 (BAM Act); and 
• Targeted searches for conservation significant flora listed under the EPBC Act, BC Act or by 

DBCA.   

The survey involved the use of a 20 x 125 m quadrat as recommended for the Pilbara bioregion (total 
2,500m2; EPA 2016).  Quadrats were not permanently marked.  Dominant vegetation communities were 
described, with respect to dominant species, structure and overall condition.  Photos were taken from 
the north-western corner of each quadrat.  Only one quadrat was able to be established within the 
survey area, due to the size of the survey area and restricted extent of vegetation present (i.e. a single 
quadrat covered the extent of vegetation present within the survey area; Figure 2).  The following data 
were recorded within each quadrat: 

• Vegetation structure and classes, cover of all species and dominant species list for each 
vegetation type (in accordance with the National Vegetation Information System Level V 
structure and floristics); 

• Vegetation condition, in accordance with the scale outlined in EPA (2016) adapted from 
Keighery (1994); 

• Full species inventory (angiosperm and gymnosperm) of both native and introduced species 
across the subject site; and 
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• Relevant site data including coordinates, site photograph, soil, geology, drainage, slope and any 
other relevant observational data.   

Where relevant, opportunistic sampling of species not recorded within the quadrat was undertaken to 
supplement the existing list of species recorded from within the survey area.  Any encountered WoNS 
or Declared Pest plants listed under the BAM Act were recorded and mapped.   

2.2.3. Targeted flora survey 
A targeted survey was also undertaken to assess the presence of conservation significant flora and 
ecological communities within areas considered suitable habitat.  Potentially occurring species, 
communities and associated suitable habitat were determined during the desktop likelihood 
assessment.  The targeted flora survey involved personnel walking systematic traverses, with spacing 
dependent on the presence of suitable habitat for target species and communities.  All encountered 
conservation significant flora and vegetation were recorded by taking the coordinates of each individual 
and/or a centroid coordinate location for a group of individuals (>100) within a 20 m radial 
circumference, using a handheld GPS unit.  Track logs as shown in Figure 2 attest to the time and effort 
expended.   

2.2.4. Flora identification and nomenclature 
Flora species able to be identified in the field were recorded, and voucher specimens of unfamiliar 
species were collected for later identification.  All collections were assigned a unique collecting number.  
For conservation significant identified in the field, the following were recorded: 

• A colour photograph; 
• GPS location; 
• Population size estimate; 
• Location of population boundaries; 
• Associated habitat/landscape element; 
• Time and date observed; 
• Observer details; and 
• A voucher specimen suitable for use as a reference specimen (if appropriate to do so for 

conservation significant flora).   

Flora specimen identification following the field survey was undertaken by ELA taxonomic specialists at 
the Western Australian Herbarium (WAH).  Suitable material that meets WAH specimen lodgement 
requirements, such as flowering material and range extensions, will be submitted along with Threatened 
and Priority flora report forms to DBCA, as required by conditions of collection licences issued under the 
BC Act. 

Nomenclature used for the flora species within this report follows the WA Plant Census as available on 
FloraBase (DBCA and WAH 2024).   

2.2.5. Flora and vegetation data analysis 
Due to the restricted extent of vegetation within the survey area, establishment of a single quadrat was 
considered adequate to describe the vegetation present. As such, detailed data analysis (e.g. cluster 
analysis, species accumulation curves), were not undertaken.   
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2.2.6. Basic fauna survey 
The Basic fauna survey was conducted in accordance with EPA Technical Guidance: Terrestrial vertebrate 
fauna surveys for environmental impact assessment (EPA 2020).   

The Basic fauna survey involved personnel walking transects through the survey area, delineating and 
mapping fauna habitats and recording opportunistic sightings of fauna.  Fauna habitats were assessed 
for their ability to support and sustain populations of fauna, along with an assessment of the likelihood 
of occurrence of conservation significant fauna species.  The habitat characteristics and fauna database 
records used in assessing likelihood of occurrence for fauna included: 

• Vegetation community, structure and condition; 
• Soil and landform type; 
• Extent and connectivity of bushland; 
• Fauna species habitat preferences; 
• Proximity of conservation significant fauna records; and 
• Signs of species presence.   

Opportunistic recordings of fauna species were made at all times during the field survey.  These included 
visual sightings of active fauna such as reptiles and birds; records of bird calls; and signs of species 
presence such as tracks, diggings, burrows, scats and any other signs of fauna activity.   

Nomenclature used for the vertebrate fauna species within this report follows the Western Australian 
Museum (WAM) Checklist of the Vertebrates of Western Australia (WAM 2024). 

2.3. Limitations 
The EPA Technical Guidance documents (EPA 2016; EPA 2020) recommend including a discussion of the 
constraints and limitations of the survey methods used.  An assessment of potential constraints and 
limitations of this survey are summarised in Table 3.  No potential constraints were identified.   

Table 3: Survey limitations 

Potential survey limitation Impact on survey 

Sources of information and 
availability of contextual 
information (i.e., pre-existing 
background versus new material). 

Not a constraint.  Previous reports for the region were provided where applicable. 
Broad-scale vegetation mapping (Beard 1979) at a scale of 1:1,000,000 was available.  
Land system mapping at a scale of 1:2,000,000 and soil and landform mapping was also 
available.  Available information was sufficient to provide context at varying scales and 
therefore were not considered a limitation. 

Scope (i.e., what life forms, etc., 
were sampled). 

Not a constraint.  As per the requirements of the scope, a Detailed and Targeted flora 
and vegetation survey and a Basic fauna survey, conducted in accordance with relevant 
State and Federal legislation and EPA guidance documents, was adequately met. 

Proportion of flora collected and 
identified (based on sampling, 
timing and intensity). 

Not a constraint.  Proportion of flora species collected was adequate to meet the 
requirements of the level of survey undertaken.  Foot traverses were undertaken 
across the survey area to compile a species list in order to meet the objectives of the 
survey.   

Completeness and further work 
which might be needed (i.e., was 
the relevant survey area fully 
surveyed). 

Not a constraint. The survey area was fully covered to meet requirements outlined in 
the scope of works. The survey area was able to be fully surveyed.  One 20 x 125m 
quadrat (total 2500m2) was established within the survey area due to the size of the 
survey area and restricted extent of vegetation present.  This effort was considered 
adequate to accurately analyse and discriminate sites based on species composition 
and subsequently delineate vegetation type boundaries.  Transects were spaced 
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Potential survey limitation Impact on survey 

adequately to sample the range of flora and fauna species present within the survey 
area.   

Mapping reliability. Not a constraint.  Delineation and mapping of vegetation types was adequate based 
on requirements of a Detailed and Targeted survey.  The transition between vegetation 
types is often discontinuous, therefore delineation of individual vegetation types was 
undertaken in the field and based on subtle variations of mid-understory species 
composition and landform position.   

Timing, weather, season, cycle. Not a limitation. The survey was undertaken in the appropriate season for the 
Eremaean botanical province, i.e., post wet season (March to June), as specified by the 
EPA Technical Guidance (EPA 2016; EPA 2020).  

Disturbances (fire, flood, 
accidental human intervention, 
etc.). 

Not a limitation. Disturbances within the survey area included clearing, tracks and 
weeds.  These disturbances did not negatively impact the ability to meet objectives 
outlined in the scope of works.   

Intensity (in retrospect, was the 
intensity adequate). 

Not a limitation. The survey effort was adequately met.  The area was searched for 
conservation significant flora and fauna species by field staff undertaking meandering 
transects spaced adequately apart across the survey area. This method provides an 
accurate assessment of habitat characteristics and likelihood of conservation 
significant species. The number of quadrats established was sufficient to determine the 
vegetation communities present (including their structurally and compositionally 
dominant species) and to identify any vegetation of conservation significance.  

Resources (i.e., were there 
adequate resources to complete 
the survey to the required 
standard). 

Not a limitation. The number of personnel conducting this field survey in the given 
time was adequate to undertake the required level of survey.  Additional resources, 
including equipment available, additional support and personnel were adequate.   

Access problems (i.e., ability to 
access survey area). 

Not a limitation.  The survey area was adequately able to be accessed. 

Experience levels (e.g., degree of 
expertise in plant identification to 
taxon level). 

Not a limitation. The personnel conducting this field survey were all suitably qualified 
to identify specimens, having previously undertaken flora and fauna surveys in the 
Pilbara bioregion of WA. 
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3. Results 

3.1. Desktop review 

3.1.1. Climate 
The survey area has a hot, semi-arid climate with hot wet summers and warm dry winters.  Based on 
climate data from the nearby BoM Karratha Aero weather station (station number 4083, rainfall data 
1971-present, located approximately 8.5 kilometres [km] to the south of the survey area), the survey 
area receives an annual average rainfall of 294.6 millimetres (mm), with most of the rainfall occurring 
during the months of January, February, and March (BoM 2024a; Figure 3).  In the 12 months preceding 
the field survey in March 2023, the survey area received a total of 290 mm of rainfall, which is slightly 
higher than the long-term average (BoM 2024a; Figure 3).  A total of 26 mm of rainfall was recorded in 
the three months prior to the field survey, which is substantially lower than the long-term average for 
the same time period (133.8 mm; BoM 2024a).   

Temperature data for the survey area was available from the Karratha weather station.  Mean maximum 
air temperatures of the survey area range from 36.2oC in March to 26.5oC in June and July, while mean 
minimum temperatures of the survey area range from 26.9oC in January to 13.9oC in July (BoM 2024a; 
Figure 3).   

 

Figure 3: Rainfall and temperature data of survey area (BoM 2024a) 
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3.1.2. Interim Biogeographic Regionalisation for Australia 
The Interim Biogeographic Regionalisation for Australia (IBRA) currently classifies 89 bioregions across 
Australia, based on a range of biotic and abiotic factors such as climate, vegetation, fauna, geology and 
landform (Thackway and Cresswell 1995; Department of Climate Change, Energy, the Environment and 
Water [DCCEEW] 2024).  These bioregions are currently further refined into 419 subregions representing 
more localised and homogenous geomorphological units in each bioregion (DCCEEW 2024b).  IBRA 
divides WA into 26 biogeographic regions and 53 subregions based on dominant landscape 
characteristics of climate, lithology, geology, landform and vegetation.   

The survey area is located in the Pilbara bioregion, and the Roebourne subregion.  The Roebourne 
subregion is described as Quaternary alluvial and older colluvial coastal and sub-coastal plains with 
vegetation described as grass savannah of mixed bunch and hummock grasses, and dwarf shrub steppe 
of Acacia species and ephemeral drainage lines support Eucalyptus victrix or Corymbia hamersleyana 
woodlands.  Samphire, Sporobolus and mangal occur on marine alluvial flats and river deltas (Kendrick 
and Stanley 2001).   

3.1.3. Rangelands land systems mapping 
Rangeland Land Systems mapping prepared by the Department of Primary Industries and Regional 
Development (DPIRD; formerly Department of Agriculture and Food Western Australia [DAFWA]; DPIRD 
2024), provides a comprehensive and standardised description of landscapes, soils and vegetation of 
the Kimberley region of Western Australia at a regional scale (Payne and Schoknecht 2011).  These 
surveys describe the biophysical characteristics of each region and subsequently divide each region into 
land systems; land systems being defined as repeating patterns of topography, soils and vegetation.   

Two Rangelands land system have been mapped across the survey area, namely the Granitic Land 
System and the Littoral Land System (Table 4; Figure 4).   

Table 4: Soil landscape systems of the survey area 

Land 
system 

Description State land type 

Extent (ha) 
within the 
Roebourne 
subregion 

Extent (ha) 
within 
survey 

area 

Proportion of 
extent within 

the survey 
area (%) 

Granitic 
Land 
System 

Rugged granitic hills supporting 
shrubby hard and soft spinifex 
grasslands. 

Hills and ranges; 
Spinifex grasslands 

8,794.7 0.00003 Negligible 

Littoral 
Land 
System 

Bare coastal mudflats (unvegetated), 
samphire flats, sandy islands, coastal 
dunes and beaches, supporting 
samphire low shrublands, sparse 
acacia shrublands and mangrove 
forests. 

Coastal plains, 
beaches, dunes, 
mudflats and cliffs; 
Various coastal 
vegetation 

212,304.9 1.43 Negligible 
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3.1.4. Beard’s (1979) vegetation mapping 
Vegetation type and extent have been mapped at a regional scale by Beard (1979) who categorised 
vegetation into broad vegetation associations.  Based on this mapping at a scale of 1:1,000,000, DPIRD 
(DAFWA) has compiled a list of vegetation extent and types across WA (Shepherd et al. 2002).   

One pre-European vegetation association has been mapped across the survey area, namely Abydos Plain 
– Roebourne 117, described as ‘Hummock grasslands, grass steppe; soft spinifex’ (Table 5; Figure 5).  
This vegetation association has 92.03% of its total pre-European extent remaining within the Roebourne 
subregion (Government of Western Australia 2019).   

Table 5: Beard’s (1979) vegetation associations of the survey area 

Vegetation 
association 

Description 

Pre-European 
extent (ha) 
within the 
Roebourne 
subregion 

Current extent 
(ha) within the 

Roebourne 
subregion 

Proportion of 
pre-European 

extent remaining 
(%) 

Proportion of 
current extent 

within the survey 
area (%) 

Abydos Plain – 
Roebourne 117 

Hummock 
grasslands, grass 
steppe; soft 
spinifex’ 

50,962.94 46,901.57 92.03 0.003 

3.1.5. Hydrology 
The survey area is located in the Port Hedland Coast basin in the Coastal catchment area and is located 
within a saline coastal flat (Department of Water and Environmental Regulation [DWER] 2018; Figure 
6).  It lies adjacent to the north of a minor watercourse (non-perennial corrector; DWER 2018; Figure 6).  
The survey area occurs adjacent to the east of mangrove flats.   

The survey area does not lie in any public drinking water source areas (PDWSA), nor significant or 
important wetlands, nor do any occur within a 5 km radius (DWER 2018).  There are no known 
Groundwater Dependent Ecosystems (GDEs) mapped within the survey area (BoM 2024b).   

3.1.6. Previous surveys undertaken in the vicinity of the survey area 
An overview of previous surveys undertaken in the vicinity of the survey area is presented in Table 6 
below.    

Table 6: Summary of previous surveys undertaken in the vicinity of the survey area 

Title Author (Year) 
Distance from 

survey area 
Conservation significant species or 

communities recorded 

Perdaman Urea Project Pre 
and Post- Wet Season 
Biological Survey 

Animal Plant Mineral 
Pty Ltd (2019) 

Occurs within the 
current survey area 

Nil 

3.1.7. Flora and fauna species of conservation significance 
An initial three conservation listed flora species and 64 conservation listed fauna species were identified 
as possibly occurring within the survey area, based on the database searches undertaken in Section 3.1.5 
and using criteria outlined in Appendix B.   

Conservation significant flora species identified from database searches undertaken include three 
Priority (P) 3 species.  The closest occurrence of a conservation listed flora species in proximity to the 
survey area is Stackhousia clementii (P3), located approximately 800 m to the east of the survey area 
(Figure 7).  Prior to the field survey, a likelihood of occurrence assessment determined that of the three 
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flora species identified, Stackhousia clementii was considered as having the potential to occur, based on 
the habitat preferences of this species and proximity of records to the survey area.  The remaining two 
species were considered as unlikely to occur.  The flora likelihood of occurrence assessment table is 
presented in Appendix C.   

Conservation significant fauna species identified from database searches include 59 Federal and State 
listed species, four State only listed species, four Priority listed species and one specially protected 
species.  The closest occurrence of a conservation listed fauna species in proximity to the survey area is 
Liasis olivaceus barroni (Pilbara Olive Python), located approximately 700 m to the north of the survey 
area (Figure 8).  Prior to the field survey, a likelihood of occurrence assessment determined that of the 
64 fauna species identified, 29 were considered as having the potential to occur, based on the habitat 
preferences of this species and proximity of records to the survey area.  The remaining 35 species were 
considered as either unlikely or not occurring.  The fauna likelihood of occurrence assessment table is 
presented in Appendix D.   

Aquatic and marine species (e.g., Dugong) were not considered in the likelihood of occurrence 
assessment as the survey area does not contain core habitat that these species solely rely on for survival.   

3.1.8. Areas of conservation significance 
Environmentally Sensitive Areas (ESAs) are defined in the Environmental Protection (Environmentally 
Sensitive Areas) Notice 2005 under section 51B of the State Environmental Protection Act 1986 (EP Act).  
ESAs include areas declared as World Heritage, included on the Register of the National Estate1 defined 
wetlands, and vegetation containing rare (Threatened) flora and TECs.  One ESA occurs within a 5 km 
radius of the survey area, namely Murujuga National Park, located approximately 1 km to the north and 
south of the survey area (DBCA 2021).   

PECs are biological flora or fauna communities that are recognised to be of significance, but do not meet 
the criteria for a TEC.  There are five categories of PECs, none of which are currently protected under 
legislation.  A DBCA Threatened and Priority Communities database search identified two known 
occurrences of a PEC within 5 km of the survey area (Table 7; Figure 9).   

There are no known occurrences of ESAs, TECs or PECs located within the survey area (DBCA 2021; DBCA 
2024c).  Of the two known occurrences of a PEC within 5 km of the survey area, a pre-survey likelihood 
of occurrence assessment determined that both are considered as being unlikely to occur, based on 
anticipated vegetation and landform of the survey area.  The ecological community likelihood of 
occurrence assessment is provided in Appendix E.   

Table 7: PECs identified within a 5 km radius of the survey area (DBCA 2024c) 

Community name Listing Closest occurrence to survey area 

Burrup Peninsula rock pile communities P1 300 m to the east 

Burrup Peninsula rock pool communities P1 1 km to the southeast 

 

  

 

1 Note the Register of National Estate was closed in 2007 and is no longer a statutory list. The Register of National Estate has been replaced by 
the National Heritage List under the EPBC Act.   
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Figure 5: Beard’s (1979) vegetation associations of the survey area
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Figure 6: Hydrology of the survey area
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Figure 7: Conservation significant flora previously recorded within and in the vicinity of the survey area
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Figure 8: Conservation significant flora previously recorded within and in the vicinity of the survey area
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Figure 9: Conservation significant communities previously recorded within and in the vicinity of the survey area
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3.2. Flora and vegetation survey 

3.2.1. Flora overview 
A total of 10 flora species (nine native and one introduced) from eight genera and five families were 
recorded within the survey area.  The majority of taxa recorded were representative of the 
Chenopodiaceae (four taxa) and Poaceae (three taxa) families.  Tecticornia was the best represented 
genera throughout the survey area with three taxa recorded.  Floristic relevé data is presented in 
Appendix F and a flora species by site matrix is presented in Appendix A.   

3.2.2. Conservation significant flora 
No Threatened (Declared Rare) flora species listed under the EPBC Act or BC Act or Priority species listed 
by DBCA were recorded from within the survey area.  Of the three conservation listed flora species 
identified from the desktop assessment as possibly occurring, a post-survey likelihood of occurrence 
assessment determined that all are considered as being unlikely to occur, based on a lack of suitable 
habitat present for these species and adequacy of survey effort.  The flora likelihood of occurrence 
assessment is presented in Appendix C.   

3.2.3. Introduced flora 
One introduced (weed) flora species was recorded within the survey area, namely *Cenchrus ciliaris 
(Buffel grass).  *C. ciliaris is listed under the BAM Act as Permitted (s-11), with no specific conditions for 
control required.  This species was recorded at a 0.1% cover within vegetated areas of the survey area.   

3.2.4. Vegetation types 
One broad vegetation type (VT01) was identified within the survey area, occurring across 0.21 ha in the 
western portion of the survey area (Table 8; Figure 10).  This vegetation type consisted of low sparse 
chenopod shrubland primarily comprised of Tecticornia halocnemoides, Tecticornia indica subsp. 
leiostachya, and Trianthema turgidifolium.  The remaining 1.22 ha of the survey area is described as 
‘Mudflat’ and had no vegetation present (Figure 10).   
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Table 8: Vegetation types recorded within the survey area 

Vegetation 
type 

Description Associated species 
Area ha (% of 
survey area) 

Photo 

Vegetation 
type 1 
(VT01) 

Tecticornia halocnemoides, Tecticornia 
indica subsp. leiostachya, Trianthema 
turgidifolium low sparse chenopod 
shrubland 

Eragrostis tenellula, Tecticornia 
pergranulata, Neobassia astrocarpa, 
Eriachne sp., *Cenchrus ciliaris, Cyperus 
bulbosus, Arivela viscosa 

0.21 ha (14.5) 

 

  Mudflat 1.22 (85.5)  

  Total 1.43 (100)  
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3.2.5. Conservation significant ecological communities 
No vegetation types delineated within the current survey area were inferred to represent any known or 
potential conservation significant communities listed under the EPBC Act, the BC Act or by DBCA.   

Following the field survey, the two known occurrences of a PEC within 5 km of the survey area are 
considered as not occurring within the survey area, based on a lack of suitable species and habitats, and 
due to the restricted nature of PECs identified (restricted to rockpiles).  The ecological community 
likelihood of occurrence assessment is provided in Appendix E.   

3.2.6. Vegetation condition 
All vegetation within the survey area was classed as being in Poor condition, based on the Trudgen 
(1988) vegetation scale outlined in the EPA: Technical Guidance: Flora and Vegetation Surveys for 
Environmental Impact Assessment (2016; 0.21 ha; Figure 11).  Areas of Mudflat (1.22 ha) were not 
assigned a vegetation condition.  Disturbances recorded within the survey area included previous 
clearing, and impacts from adjacent cleared areas (weed invasion, dust).   
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3.3. Fauna survey 

3.3.1. Fauna overview 
No fauna species were recorded during the field survey.   

3.3.2. Conservation significant fauna 
No direct (observations) or indirect (scats, tracks, diggings) evidence of conservation significant fauna 
species listed under the EPBC Act, BC Act or by DBCA were recorded within the survey area.   

Of the 64 conservation significant fauna species identified from the desktop assessment , a post-survey 
likelihood of occurrence assessment determined that eight are considered as having the potential to 
occur, based on availability of suitable habitat and proximity of previous records: 

• Calidris ferruginea (Curlew Sandpiper; listed as Migratory [MI] and as Critically Endangered [CR] 
under the EPBC Act and BC Act); 

• Gelochelidon nilotica (Gull-billed tern; listed as MI under the EPBC Act and BC Act); 
• Hydroprogne caspia (Caspian Tern; listed as MI under the EPBC Act and BC Act); 
• Limosa lapponica (Bar-tailed godwit; listed as MI under the EPBC Act and BC Act); 
• Tringa nebularia (Common greenshank; listed as MI under the EPBC Act and BC Act and as 

Endangered [EN] under the EPBC Act); 
• Xenus cinereus (Terek sandpiper; listed as MI under the EPBC Act and BC Act and as Vulnerable 

[VU] under the EPBC Act);   
• Pluvialis fulva (Pacific Golden Plover; listed as MI under the EPBC Act and BC Act); and 
• Tringa stagnatilis (Marsh Sandpiper; listed as MI under the EPBC Act and BC Act). 

Each of these species has generally broad habitat requirements associated with coastal areas, inlets and 
saline areas (mudflats).  Given mudflats present within the survey are likely to be seasonally inundated, 
these species cannot be ruled out as potentially occurring when conditions are appropriate.  The 
remaining 56 fauna species were considered as unlikely to occur or do not occur within the survey area, 
based on habitat requirements and lack of suitable habitat present, distance and age of previous records 
and adequacy of survey effort.  The fauna likelihood of occurrence assessment is presented in 
Appendix D.   

3.3.3. Fauna habitat 
Two fauna habitats were identified within the survey area, namely ‘Mudflat’ (0.21 ha; 85.5% of the 
survey area) and ‘Low chenopod shrubland’ (0.21 ha; 14.5% of the survey area).  
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Table 9: Fauna habitats recorded within the survey area 

Fauna 
habitat 

Description 
Conservation listed fauna species that 

may utilise habitat 
Area ha (% of survey 

area) 
Photo 

Mudflat Species poor mudflat 

Calidris ferruginea (Curlew Sandpiper), 
Gelochelidon nilotica (Gull-billed tern), 
Hydroprogne caspia (Caspian Tern), 
Limosa lapponica (Bar-tailed godwit), 
Tringa nebularia (Common greenshank), 
Xenus cinereus (Terek sandpiper) 

1.22 ha (85.5) 

 

Low 
chenopod 
shrubland 

Low sparse chenopods N/A 0.21 (14.5) 

 

  Total 1.43 (100)  
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Figure 12: Fauna habitats recorded within the survey area
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4. Discussion 

4.1. Flora and vegetation 
A total of 10 flora species (nine native and one introduced) from eight genera and five families were 
recorded within the survey area.  This low number is expected given the small size and degraded nature 
of the survey area.  Of the three conservation listed flora species identified from the desktop assessment 
as possibly occurring, a post-survey likelihood of occurrence assessment determined that all are 
considered as being unlikely to occur, based on a lack of suitable habitat present for these species and 
adequacy of survey effort.   

Vegetation within the survey area is described as low sparse chenopod shrubland, occurring only in the 
western extent of the survey area, with the remainder of the survey area consisting of bare mudflats.  
The survey area is considered as representing aspects of the Littoral land system on which it occurs, 
which is described as ‘Bare coastal mudflats (unvegetated), samphire flats, sandy islands, coastal dunes 
and beaches’.   

No vegetation types delineated within the current survey area were inferred to represent any known or 
potential conservation significant communities listed under the EPBC Act, the BC Act or by DBCA.   

Vegetation within the survey area is classed as being in Poor condition, with disturbances present 
including previous clearing, and impacts from adjacent cleared areas (weed invasion, dust).  One weed 
species was recorded within the survey area, namely *Cenchrus ciliaris (Buffel Grass), which was 
recorded within vegetated areas at a 0.1% cover.   

*Cenchrus ciliaris (Buffel Grass) is an invasive, tufted or sometimes stoloniferous perennial grass, up to 
1.5 m high (DBCA and WAH 2024).  This species is regarded as an environmental weed in Queensland, 
the Northern Territory and northern Western Australia, being regarded as one of the top ten 
environmental weeds in the Kimberley, Pilbara and Gascoyne regions (Identic 2016).  This species is 
found on sandy soils, stony red loam and black cracking clay and is a weed of rangelands, grasslands, 
open woodlands, floodplains, roadsides and other disturbed areas in semi-arid, tropical, sub-tropical 
and warmer temperate regions (DBCA and WAH 2024; Identic 2016).   

  
Figure 13: *Cenchrus ciliaris (Image left: DBCA and WAH 2023, right: ELA 2024) 
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4.2. Fauna 
No fauna species were recorded within the survey area, likely due to the lack of vegetated areas present 
(lack of refuge), and due to the high level of disturbance in surrounding areas (noise from machinery in 
the area).  No direct (observations) or indirect (scats, tracks, diggings) evidence of conservation 
significant fauna, including Threatened (Declared Rare) or Priority fauna species listed under the EPBC 
Act, WC Act or by DBCA were recorded.   

Fauna habitats within the survey area are not considered as locally or regionally restricted, with 
samphire shrublands and saltplains recorded in nearby areas by Animal Plant Mineral Pty Ltd (2018).  
Mudflats within the survey area may provide foraging habitat to a range of migratory waders when 
inundated seasonally (e.g., during king tides), including the Critically Endangered Curlew Sandpiper (CR) 
or Migratory listed Gull-billed tern, Caspian Tern, Bar-tailed godwit, Common greenshank, Terek 
sandpiper, Pacific Golden Plover and Marsh Sandpiper.  As such, these species are considered as having 
the potential to occur within the survey area.   
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Appendix A Framework for conservation significant flora and fauna 
ranking 

CATEGORIES OF THREATENED SPECIES UNDER THE ENVIRONMENT PROTECTION AND BIODIVERSITY 
CONSERVATION ACT 1999 (EPBC ACT)  

Threatened fauna and flora may be listed in any one of the following categories as defined in Section 
179 of the EPBC Act.  Species listed as 'conservation dependent' and 'extinct' are not Matters of National 
Environmental Significance and therefore do not trigger the EPBC Act. 

Category Definition 

Extinct (EX) There is no reasonable doubt that the last member of the species has died. 

Extinct in the Wild (EW) Taxa known to survive only in captivity or as a naturalised population well outside its past 
range; or taxa has not been recorded in its known and/or expected habitat at appropriate 
seasons, anywhere in its past range, despite exhaustive surveys over a time frame 
appropriate to its life cycle and form. 

Critically Endangered (CE) Taxa considered to be facing an extremely high risk of extinction in the wild. 

Endangered (EN) Taxa considered to be facing a very high risk of extinction in the wild. 

Vulnerable (VU) Taxa considered to be facing a high risk of extinction in the wild. 

Near Threatened (NT) Taxa has been evaluated against the criteria but does not qualify for Critically Endangered, 
Endangered or Vulnerable now, but is close to qualifying for or is likely to qualify for a 
threatened category in the near future. 

Least Concern (LC) Taxa has been evaluated against the criteria and does not qualify for Critically Endangered, 
Endangered, Vulnerable or Near Threatened. Widespread and abundant taxa are included 
in this category. 

Data Deficient (DD) There is inadequate information to make a direct, or indirect, assessment of taxa’s risk 
extinction based on its distribution and/or population status.  

Not Evaluated (NE) Taxa has not yet been evaluated against the criteria. 

Migratory (IA) Not an IUCN category. 

Species are defined as migratory if they are listed in an international agreement approved 
by the Commonwealth Environment Minister, including: 

• the Bonn Convention (Convention on the Conservation of Migratory Species of Wild 
Animal) for which Australia is a range state; 

• the agreement between the Government of Australian and the Government of the 
People’s Republic of China for the Protection of Migratory Birds and their environment 
(CAMBA); 

• the agreement between the Government of Japan and the Government of Australia for 
the Protection of Migratory Birds and Birds in Danger of Extinction and their Environment 
(JAMBA); or 

• the agreement between Australia and the Republic of Korea to develop a bilateral 
migratory bird agreement similar to the JAMBA and CAMBA in respect to migratory bird 
conservation and provides a basis for collaboration on the protection of migratory 
shorebirds and their habitat (ROKAMBA). 
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CONSERVATION CODES FOR WESTERN AUSTRALIA FLORA AND FAUNA 

The Wildlife Conservation (Specially Protected Fauna) Notice 2018 and the Wildlife Conservation (Rare 
Flora) Notice 2018 have been transitioned under regulations 170, 171 and 172 of the Biodiversity 
Conservation Regulations 2018 to be the lists of Threatened, Extinct and Specially Protected species 
under Part 2 of the Biodiversity Conservation Act 2016. 

Specially protected fauna or flora are species which have been adequately searched for and are deemed 
to be, in the wild, threatened, extinct or in need of special protection, and have been gazetted as such. 

Threatened species (T) 
Listed by order of the Minister as Threatened in the category of critically endangered, endangered or 
vulnerable under section 19(1), or is a rediscovered species to be regarded as threatened species under 
section 26(2) of the Biodiversity Conservation Act 2016 (BC Act). 

Threatened fauna is that subset of ‘Specially Protected Fauna’ listed under schedules 1 to 3 of the 
Wildlife Conservation (Specially Protected Fauna) Notice 2018 for Threatened Fauna. 

Threatened flora is that subset of ‘Rare Flora’ listed under schedules 1 to 3 of the Wildlife Conservation 
(Rare Flora) Notice 2018 for Threatened Flora. 

The assessment of the conservation status of these species is based on their national extent and ranked 
according to their level of threat using IUCN Red List categories and criteria as detailed below.  
 

Category Code Description 

Critically Endangered species  CR Threatened species considered to be “facing an extremely high risk of 
extinction in the wild in the immediate future, as determined in accordance 
with criteria set out in the ministerial guidelines”. 

Listed as critically endangered under section 19(1)(a) of the BC Act in 
accordance with the criteria set out in section 20 and the ministerial 
guidelines. Published under schedule 1 of the Wildlife Conservation 
(Specially Protected Fauna) Notice 2018 for critically endangered fauna or 
the Wildlife Conservation (Rare Flora) Notice 2018 for critically endangered 
flora. 

Endangered species  EN Threatened species considered to be “facing a very high risk of extinction 
in the wild in the near future, as determined in accordance with criteria set 
out in the ministerial guidelines”. 

Listed as endangered under section 19(1)(b) of the BC Act in accordance 
with the criteria set out in section 21 and the ministerial guidelines.  
Published under schedule 2 of the Wildlife Conservation (Specially 
Protected Fauna) Notice 2018 for endangered fauna or the Wildlife 
Conservation (Rare Flora) Notice 2018 for endangered flora. 

Vulnerable species  VU Threatened species considered to be “facing a high risk of extinction in the 
wild in the medium-term future, as determined in accordance with criteria 
set out in the ministerial guidelines”. 

Listed as vulnerable under section 19(1)(c) of the BC Act in accordance with 
the criteria set out in section 22 and the ministerial guidelines. Published 
under schedule 3 of the Wildlife Conservation (Specially Protected Fauna) 
Notice 2018 for vulnerable fauna or the Wildlife Conservation (Rare Flora) 
Notice 2018 for vulnerable flora. 
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Extinct species 

Listed by order of the Minister as extinct under section 23(1) of the BC Act as extinct or extinct in the 
wild, as follows: 

Category Code Description 

Extinct species EX Species which have been adequately searched for and there is no 
reasonable doubt that the last individual has died.  Published as Specially 
Protected under the Wildlife Conservation Act 1950, in Schedule 4 of the 
Wildlife Conservation (Specially Protected Fauna) Notice for Presumed 
Extinct Fauna and Wildlife Conservation (Rare Flora) Notice for Presumed 
Extinct Flora. 

Extinct in the wild species EW Species that “is known only to survive in cultivation, in captivity or as a 
naturalised population well outside its past range; and it has not been 
recorded in its known habitat or expected habitat, at appropriate seasons, 
anywhere in its past range, despite surveys over a time frame appropriate 
to its life cycle and form”, and listing is otherwise in accordance with the 
ministerial guidelines (section 25 of the BC Act). 

Currently there are no threatened fauna or threatened flora species listed 
as extinct in the wild. If listing of a species as extinct in the wild occurs, then 
a schedule will be added to the applicable notice. 

 

Specially protected species 

Listed by order of the Minister as specially protected under section 13(1) of the BC Act. Meeting one or 
more of the following categories: species of special conservation interest; migratory species; cetaceans; 
species subject to international agreement; or species otherwise in need of special protection. 

Species that are listed as threatened species (critically endangered, endangered or vulnerable) or extinct 
species under the BC Act cannot also be listed as Specially Protected species.  
 

Categories are detailed below. 
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Category Code Description 

Migratory species MI Fauna that periodically or occasionally visit Australia or an external 
Territory or the exclusive economic zone; or the species is subject of an 
international agreement that relates to the protection of migratory species 
and that binds the Commonwealth; and listing is otherwise in accordance 
with the ministerial guidelines (section 15 of the BC Act). 

Includes birds that are subject to an agreement between the government 
of Australia and the governments of Japan (JAMBA), China (CAMBA) and 
The Republic of Korea (ROKAMBA), and fauna subject to the Convention on 
the Conservation of Migratory Species of Wild Animals (Bonn Convention), 
an environmental treaty under the United Nations Environment Program. 
Migratory species listed under the BC Act are a subset of the migratory 
animals that are known to visit Western Australia, protected under the 
international agreements or treaties, excluding species that are listed as 
Threatened species. 

Published as migratory birds protected under an international agreement 
under schedule 5 of the Wildlife Conservation (Specially Protected Fauna) 
Notice 2018. 

Species of special conservation 
interest (conservation 
dependent fauna) 

CD Fauna of special conservation need being species dependent on ongoing 
conservation intervention to prevent it becoming eligible for listing as 
threatened, and listing is otherwise in accordance with the ministerial 
guidelines (section 14 of the BC Act). 

Published as conservation dependent fauna under schedule 6 of the 
Wildlife Conservation (Specially Protected Fauna) Notice 2018. 

Other specially protected species OS Fauna otherwise in need of special protection to ensure their conservation, 
and listing is otherwise in accordance with the ministerial guidelines 
(section 18 of the BC Act). 

Published as other specially protected fauna under schedule 7 of the 
Wildlife Conservation (Specially Protected Fauna) Notice 2018. 

 

Priority species (P) 
Possibly threatened species that do not meet survey criteria, or are otherwise data deficient, are added 
to the Priority Fauna or Priority Flora Lists under Priorities 1, 2 or 3. These three categories are ranked 
in order of priority for survey and evaluation of conservation status so that consideration can be given 
to their declaration as threatened fauna or flora. 

Species that are adequately known, are rare but not threatened, or meet criteria for near threatened, 
or that have been recently removed from the threatened species or other specially protected fauna lists 
for other than taxonomic reasons, are placed in Priority 4. These species require regular monitoring. 

Assessment of Priority codes is based on the Western Australian distribution of the species, unless the 
distribution in WA is part of a contiguous population extending into adjacent States, as defined by the 
known spread of locations. 
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Category Code Definition 

Priority 1  P1 Poorly-known species 

Species that are known from one or a few locations (generally five or less) which are 
potentially at risk. All occurrences are either: very small; or on lands not managed for 
conservation, e.g. agricultural or pastoral lands, urban areas, road and rail reserves, gravel 
reserves and active mineral leases; or otherwise under threat of habitat destruction or 
degradation. Species may be included if they are comparatively well known from one or 
more locations but do not meet adequacy of survey requirements and appear to be under 
immediate threat from known threatening processes. Such species are in urgent need of 
further survey. 

Priority 2  P2 Poorly-known species 

Species that are known from one or a few locations (generally five or less), some of which 
are on lands managed primarily for nature conservation, e.g. national parks, conservation 
parks, nature reserves and other lands with secure tenure being managed for conservation. 
Species may be included if they are comparatively well known from one or more locations 
but do not meet adequacy of survey requirements and appear to be under threat from 
known threatening processes. Such species are in urgent need of further survey. 

Priority 3  P3 Poorly-known species 

Species that are known from several locations, and the species does not appear to be under 
imminent threat, or from few but widespread locations with either large population size or 
significant remaining areas of apparently suitable habitat, much of it not under imminent 
threat. Species may be included if they are comparatively well known from several locations 
but do not meet adequacy of survey requirements and known threatening processes exist 
that could affect them. Such species are in need of further survey. 

Priority 4 P4 Rare, Near Threatened and other species in need of monitoring 

(a) Rare. Species that are considered to have been adequately surveyed, or for which 
sufficient knowledge is available, and that are considered not currently threatened or in 
need of special protection but could be if present circumstances change. These species are 
usually represented on conservation lands. 

(b) Near Threatened. Species that are considered to have been adequately surveyed and 
that are close to qualifying for vulnerable but are not listed as Conservation Dependent. 

(c) Species that have been removed from the list of threatened species during the past five 
years for reasons other than taxonomy. 
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Appendix B Likelihood of occurrence assessment criteria 

Likelihood rating Criteria 

Recorded The species has previously been recorded within study area from DBCA database search results 
and/or from previous surveys of the study area, and/or the species has been confirmed through 
a current vouchered specimen at WA Herbarium. 

Likely The species has not previously been recorded from within the study area.  However, (to qualify 
requires one or more criteria to be met): 

• the species has been recorded in close proximity to the study area, and occurs in 
similar habitat to that which occurs within the study area  

• core habitat and suitable landforms for the species occurs within the study area 
either year-round or seasonally.  In relation to fauna species, this could be that a host 
plant is seasonally present on site, or habitat features such as caves are present that 
may be used during particular times during its life cycle e.g. for breeding.  In relation 
to both flora and fauna species, it may be there are seasonal wetlands present 

• there is a medium to high probability that a species uses the study area. 

Potential The species has not previously been recorded from within the study area.  However, (one or 
more criteria requires to be met): 

• targeted surveys may locate the species based on records occurring in proximity to 
the study area and suitable habitat occurring in the study area 

• the study area has been assessed as having potentially suitable habitat through 
habitat modelling 

• the species is known to be cryptic and may not have been detected despite extensive 
surveys 

• the species is highly mobile and has an extensive foraging range so may not have 
been detected during previous surveys 

The species has been recorded in the study area by a previous consultant survey or there is 
historic evidence of species occurrence within the study area.  However, (one or more criteria 
requires to be met): 

• doubt remains over taxonomic identification, or the majority of habitat does not 
appear suitable (although presence cannot be ruled out due to factors such as 
species ecology or distribution) 

• coordinates are doubtful. 

Unlikely The species has been recorded locally through DBCA database searches.  However, it has not 
been recorded within the study area and 

• it is unlikely to occur due to the site lacking critical habitat, having at best marginally 
suitable habitat, and/or being severely degraded  

• it is unlikely to occur due to few historic record/s and no other current collections in 
the local area. 

The species has been recorded within the bioregion based on literature review but has not been 
recorded locally or within the study area through DBCA database searches. 

The species has not been recorded in the study area despite adequate survey efforts, such as a 
standardised methodology or targeted searching within potentially suitable habitat. 

Does not occur (one or 
more criteria requires to 
be met). 

The species is not known to occur within the IBRA bioregion based on current literature and 
distribution. 

The conspicuous species has not been recorded in the study area despite adequate survey efforts 
at an appropriate time of year to detect the species within potentially suitable habitat. 
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Likelihood rating Criteria 

The study area lacks important habitat for a species that has highly selective habitat 
requirements. 

The species has been historically recorded within study area or locally; however, it is considered 
locally extinct due to significant habitat changes such as land clearing and/or introduced 
predators.   
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Appendix C Flora likelihood of occurrence assessment 

Species 

Conservation 
status 

Habitat Source 
Likelihood of occurrence 

EPBC 
Act 

BC Act / 
DBCA Pre-survey Post-survey 

Stackhousia clementii - P3 Skeletal soils. Sandstone hills. DBCA 
2024a 

Potential. Suitable habitat 
for this species may occur 
within the survey area.   

Unlikely. Suitable habitat 
for this species does not 
occur within the survey 
area.   

Terminalia supranitifolia - P3 Among basalt rocks. DBCA 
2024a 

Unlikely. Suitable habitat 
for this species is unlikely 
to occur within the survey 
area. 

Unlikely. Suitable habitat 
for this species does not 
occur within the survey 
area.   

Vigna triodiophila - P3 Basalt rockpile habitats. DBCA 
2024a 

Unlikely. Suitable habitat 
for this species is unlikely 
to occur within the survey 
area. 

Unlikely. Suitable habitat 
for this species does not 
occur within the survey 
area.   
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Appendix D Fauna likelihood of occurrence assessment 

Species 
Common 

Name 
Class 

Conservation Status 

Source Habitat 

Likelihood of Occurrence 

EPBC Act 
BC 

Act/DBCA Pre-survey Post-survey 

Actitis hypoleucos Common 
Sandpiper 

Bird Migratory Migratory PMST; 
DBCA 

Wide range of coastal wetlands and some 
inland wetlands.  Is mostly found around 
muddy margins or rocky shores and rarely 
on mudflats. 

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Unlikely.  

Habitat within 
the Survey Area 
is not suitable for 
this species. 

Anous stolidus Common 
Noddy 

Bird Migratory Migratory PMST Islands, shoals or cays of coral or sand 
during the breeding season.  The species 
remains in the pelagic zone (open ocean) 
during the non-breeding season. Foraging 
occurs offshore.  

Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Does not occur.  

No available 
habitat for this 
species is 
present. 

Apus pacificus Fork-tailed 
Swift 

Bird Migratory Migratory  PMST Almost exclusively aerial, mostly occurring 
over inland plains.  

 Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Unlikely.  

Habitat within 
the Survey area is 
not suitable for 
this species.  

Arenaria 
interpres 

Ruddy 
Turnstone 

Bird Vulnerable 

Migratory 

Migratory PMST; 
DBCA 

Coastal regions with exposed rock 
coastlines or coral reefs. It also lives near 
platforms and shelves, often with shallow 

Potential. 
Suitable habitat 
for this species 

Unlikely.  

Habitat within 
the Survey area is 
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Species 
Common 

Name 
Class 

Conservation Status 

Source Habitat 

Likelihood of Occurrence 

EPBC Act 
BC 

Act/DBCA Pre-survey Post-survey 

tidal pools and rocky, shingle or gravel 
beaches. 

may occur within 
the survey area.   

not suitable for 
this species. 

Calidris 
acuminata 

Sharp-tailed 
Sandpiper 

Bird Vulnerable 

Migratory 

Migratory  PMST Saline inland wetlands, damp grasslands, 
and tidal flats. Foraging occurs in wetlands 
or intertidal mudflats, and the vegetation 
of saltmarsh, grass or sedges.  

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Unlikely.  

Habitat within 
the Survey area is 
not suitable for 
this species. 

Calidris alba Sanderling Bird Migratory Migratory  PMST Coastal areas and tidal flats. May inhabit 
mangroves, ocean beaches and rocky 
shorelines. Foraging occurs in breaking 
waves on beaches, or on the edges of 
mudflats and shallow pools.  

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Unlikely.  

Habitat within 
the Survey area is 
not suitable for 
this species.  
Records within 
20 km are 
confined to 
Dampier Salt 
Fields.  

Calidris canutus Red Knot Bird Vulnerable 

Migratory 

Endangered PMST Intertidal mudflats, sandflats and sandy 
beaches. Occasionally inhabits terrestrial 
saline wetlands. Foraging habitat includes 
intertidal mudflats or sandflats when 
exposed at low tide.  

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Unlikely.  

Habitat within 
the Survey area is 
not suitable for 
this species. 

Calidris 
ferruginea 

Curlew 
Sandpiper 

Bird Critically 
Endangered 

Critically 
Endangered 

PMST; 
DBCA 

Curlew sandpipers mainly occur on 
intertidal mudflats in sheltered coastal 
areas, such as estuaries, bays, inlets and 

Potential. 
Suitable habitat 

Potential. 
Potentially 
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Species 
Common 

Name 
Class 

Conservation Status 

Source Habitat 

Likelihood of Occurrence 

EPBC Act 
BC 

Act/DBCA Pre-survey Post-survey 

Migratory lagoons, and also around non-tidal 
swamps, lakes and lagoons near the coast, 
and ponds in saltworks and sewage farms. 
They are also recorded inland, though less 
often, including around ephemeral and 
permanent lakes, dams, waterholes and 
bore drains, usually with bare edges of 
mud or sand. 

for this species 
may occur within 
the survey area.   

suitable habitat 
may occur within 
the Survey area 
(seasonally). 
Records occur 
within 1km of the 
Survey area. 

Calidris 
melanotos  

Pectoral 
Sandpiper 

Bird Migratory Migratory  PMST Shallow, fresh to saline wetlands. Also 
inhabits grassy edges of shores and tidal 
marshes and muddy shores.  

Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Unlikely.  

Habitat within 
the Survey area is 
not suitable for 
this species. 

Calidris ruficollis  Red-necked 
Stint 

Bird Migratory Migratory PMST; 
DBCA 

Coastal areas, including sheltered inlets, 
bays, lagoons and estuaries with intertidal 
mudflats, often near spits, islets and banks 
and, sometimes, on protected sandy or 
coralline shores. 

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Unlikely.  

Habitat within 
the Survey area is 
not suitable for 
this species. 

Calidris 
subminuta 

Long-toed 
Stint 

Bird Migratory Migratory PMST Shallow freshwater or brackish wetlands, 
including lakes, swamps, rivers, streams, 
lagoons and sewage ponds.  

Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Unlikely.  

Habitat within 
the Survey area is 
not suitable for 
this species. 
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Calidris 
tenuirostris 

Great Knot Bird Vulnerable 

Migratory 

Critically 
Endangered 

PMST; 
DBCA 

In Australasia, the species typically prefers 
sheltered coastal habitats, with large 
intertidal mudflats or sandflats. This 
includes inlets, bays, harbours, estuaries 
and lagoons. 

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Unlikely.  

Habitat within 
the Survey area is 
not suitable for 
this species. 

Calonectris 
leucomelas 

Streaked 
Shearwater 

Bird Migratory Migratory PMST Open ocean. Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Does not occur.  

No available 
habitat for this 
species is 
present. 

Charadrius 
leschenaultii 

Greater 
Sand Plover 

Bird Vulnerable 

Migratory 

Vulnerable PMST; 
DBCA 

In the non-breeding grounds in 
Australasia, the species is almost entirely 
coastal, inhabiting littoral and estuarine 
habitats. They mainly occur on sheltered 
sandy, shelly or muddy beaches with large 
intertidal mudflats or sandbanks, as well 
as sandy estuarine lagoons. 

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Unlikely.  

Habitat within 
the Survey area is 
not suitable for 
this species. 

Charadrius 
mongolus 

Lesser Sand 
Plover 

Bird Endangered 

Migratory 

Endangered PMST; 
DBCA 

The habitat of the Lesser Sand Plover is 
usually coastal, on the beaches of 
sheltered bays, in harbours and estuaries 
with large intertidal sand flats or mudflats. 
They are occasionally sighted on sandy 
ocean beaches; coral reefs, wave-cut rock 
platforms and rocky outcrops and 

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Unlikely.  

Habitat within 
the Survey area is 
not suitable for 
this species. 
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sometimes in short saltmarsh or 
mangroves. 

Charadrius 
veredus 

Oriental 
Plover 

Bird Migratory Migratory  PMST Inland open plains with sparse cover of 
short grass. Preferred foraging habitat 
includes short grass or hard, bare ground, 
although also occurs on mudflats or 
seaweed covered beaches.  

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Unlikely.  

Habitat within 
the Survey area is 
not suitable for 
this species. 

Erythrotriorchis 
radiatus 

Red 
Goshawk 

Bird Endangered Vulnerable PMST Coastal and sub-coastal areas in wooded 
and forested lands.  

Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Does not occur. 

No available 
habitat for this 
species is 
present. 

Falco hypoleucos Grey Falcon Bird Vulnerable Vulnerable  PMST Timbered lowland plains, particularly 
Acacia shrublands that cross tree-lined 
watercourses.  

Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Does not occur. 

No available 
habitat for this 
species is 
present. 

Fregata ariel Lesser 
Frigatebird 

Bird Migratory Migratory PMST Open ocean.  Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 

Does not occur. 

No available 
habitat for this 
species is 
present. 
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within the survey 
area. 

Gelochelidon 
nilotica 

Gull-billed 
Tern 

Bird Migratory Migratory PMST Saltpans, coastal lagoons, mudflats, 
marshes and wet fields, overwintering on 
estuaries, saltpans, lagoons and 
saltmarshes, or in more inland sites such 
as large rivers, lakes, rice-fields, sewage 
ponds, reservoirs, saltpans and irrigation 
canals. 

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Potential.  

Potentially 
suitable habitat 
may occur within 
the Survey area 
(seasonally). 
Records occur 
within 1km of the 
Survey area. 

Glareola 
maldivarum 

Oriental 
Pratincole 

Bird Migratory Migratory PMST Grasslands and muddy floodplains. Also 
known to inhabit terrestrial wetlands and 
along the coast, including beaches, 
mudflats and islands.  

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Unlikely.  

Habitat within 
the Survey area is 
not suitable for 
this species. 

Hirundo rustica Barn 
Swallow 

Bird Migratory Migratory  PMST Freshwater wetlands, Melaleuca 
woodland, tussock grasslands, coastal 
lowlands and near water, town and cities.  

Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Unlikely.  

Habitat within 
the Survey area is 
not suitable for 
this species. 

Hydroprogne 
caspia 

Caspian 
Tern 

Bird Migratory Migratory  PMST The Caspian Tern is mostly found in 
sheltered coastal embayments (harbours, 
lagoons, inlets, bays, estuaries and river 

Potential. 
Suitable habitat 
for this species 

Potential  

Potentially 
suitable habitat 
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deltas) and those with sandy or muddy 
margins are preferred. They also occur on 
near-coastal or inland terrestrial wetlands 
that are either fresh or saline, especially 
lakes (including ephemeral lakes), 
waterholes, reservoirs, rivers and creeks. 

may occur within 
the survey area.   

may occur within 
the Survey area 
(seasonally). 
Records occur 
within 1km of the 
Survey area. 

Limicola 
falcinellus 

Broad-billed 
Sandpiper 

Bird Migratory Migratory  PMST Sheltered parts of the coast, favouring 
estuarine mudflats but also occurring on 
saltmarshes, shallow freshwater lagoons, 
saltworks and sewage farms.  

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Unlikely.  

Habitat within 
the Survey area is 
not suitable for 
this species.  
Nearby records 
of this species 
are confined to 
large, intertidal 
mudflats.   

Limosa lapponica Bar-tailed 
Godwit 

Bird Migratory Migratory PMST; 
DBCA 

The Bar-tailed Godwit is found mainly in 
coastal habitats such as large intertidal 
sandflats, banks, mudflats, estuaries, 
inlets, harbours, coastal lagoons and bays. 

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Potential.  

Potentially 
suitable habitat 
may occur within 
the Survey area 
(seasonally). 
Records occur 
within 1km of the 
Survey area. 
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Limosa limosa  Black-tailed 
Godwit 

Bird Endangered 

Migratory 

Migratory PMST Sheltered bays, lagoons, estuaries with 
large intertidal sandflats or mudflats. Also 
found in near-coastal wetlands, including 
river pools, swamps, saltmarsh, 
floodplains and lagoons.  

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Unlikely.  

Habitat is 
marginal and 
degraded. One 
record 16km 
southwest of the 
Survey area in 
coastal 
(beach/large 
intertidal 
mudflat) habitat. 

Macronectes 
giganteus 

Southern 
Giant-Petrel 

Bird Endangered 

Migratory 

Migratory PMST Open ocean.  Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Does not occur. 

No available 
habitat for this 
species is 
present. 

Motacilla cinerea Grey 
Wagtail 

Bird Migratory Migratory  PMST Rocky substrates along water courses as 
well as lakes and marshes.  

Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Does not occur. 

No available 
habitat for this 
species is 
present. 

Motacilla flava Yellow 
Wagtail 

Bird Migratory Migratory PMST Well-watered open grasslands and the 
fringes of wetlands.  

Unlikely.  Does not occur. 
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Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

No available 
habitat for this 
species is 
present. 

Numenius 
madagascariensis  

Eastern 
Curlew 

Bird Critically 
Endangered 

Migratory 

Critically 
Endangered 

PMST; 
DBCA 

Roosting habitat consists primarily of 
sheltered coasts especially estuaries, bays, 
harbours, inlets, and coastal lagoons with 
large intertidal mudflats or sandflats. 

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Unlikely.  

Habitat within 
the Survey area is 
not suitable for 
this species. 

Numenius 
phaeopus 

Whimbrel Bird Migratory Migratory PMST; 
DBCA 

The Whimbrel is often found on the 
intertidal mudflats of sheltered coasts. 

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Unlikely.  

Habitat within 
the Survey area is 
not suitable for 
this species. 

Pandion haliaetus Osprey Bird Migratory Migratory PMST; 
DBCA 

Eastern Ospreys occur in littoral and 
coastal habitats and terrestrial wetlands of 
tropical and temperate Australia and 
offshore islands. They are mostly found in 
coastal areas but occasionally travel inland 
along major rivers, particularly in northern 
Australia. They require extensive areas of 
open fresh, brackish or saline water for 
foraging. They frequent a variety of 
wetland habitats including inshore waters, 
reefs, bays, coastal cliffs, beaches, 

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Unlikely.  

Habitat within 
the Survey area is 
not suitable for 
this species. 
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estuaries, mangrove swamps, broad 
rivers, reservoirs and large lakes and 
waterholes. 

Pezoporus 
occidentalis 

Night Parrot Bird Endangered Critically 
Endangered 

PMST Roosting and nesting sites include clumps 
of dense vegetation, primarily old and 
large spinifex (Triodia) clumps.  

Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Does not occur. 

No available 
habitat for this 
species is 
present. 

Phaethon 
lepturus  

White-
tailed 
Tropicbird 

Bird Migratory Migratory  PMST Marine habitats in tropical waters.  Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Does not occur. 

No available 
habitat for this 
species is 
present. 

Phaethon 
lepturus fulvus 

Christmas 
Island 
White-
tailed 
Tropicbird 

Bird Endangered - PMST Warm tropical ocean waters.  Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Does not occur. 

No available 
habitat for this 
species is 
present. 

Phaethon 
rubricauda 
westralis 

Red-tailed 
Tropicbird 

Bird Endangered - PMST Tropical and subtropical waters of the 
Indian Ocean.  

Unlikely.  

Suitable habitat 
for this species is 

Does not occur. 

No available 
habitat for this 
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unlikely to occur 
within the survey 
area. 

species is 
present. 

Phalaropus 
lobatus 

Red-necked 
Phalarope 

Bird Migratory Migratory PMST Inland and coastal lakes and swamps. Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Does not occur. 

No available 
habitat for this 
species is 
present. 

Pluvialis fulva Pacific 
Golden 
Plover 

Bird Migratory Migratory  PMST Beaches, mudflats and sandflats in 
sheltered areas including harbours, 
estuaries and lagoons.  

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Potential 

Marginal 
potentially 
suitable habitat 
is present 
(seasonally), 
however is highly 
degraded and 
adjacent to 
activity. Majority 
of records are 
coastal/intertidal 
mudflats. 

Pluvialis 
squatarola 

Grey Plover Bird Vulnerable 

Migratory 

Migratory PMST; 
DBCA 

Grey Plovers usually forage on large areas 
of exposed mudflats and beaches of 

Potential. 
Suitable habitat 
for this species 

Unlikely.  

Habitat within 
the Survey area is 
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sheltered coastal shores such as inlets, 
estuaries and lagoons. 

may occur within 
the survey area.   

not suitable for 
this species. 

Rostratula 
australis 

Australian 
Painted 
Snipe 

Bird Endangered 

Migratory 

Endangered PMST Shallow terrestrial freshwater wetlands, 
including lakes, swamps, claypans, dams, 
bore drains and sewage farms, typically 
covered with rushes, reeds, grasses, low 
scrub or samphire.  

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Unlikely.  

Habitat within 
the Survey area 
may be 
marginally 
suitable however 
is degraded and 
without 
vegetative 
coverage. No 
records within 
~20km of Survey 
area. 

Sterna dougallii Roseate 
Tern 

Bird Migratory Migratory PMST Coastal and marine areas, including rocky 
and sandy beaches and offshore islands. 
Foraging typically occurs along coral reefs, 
including within lagoons and along the 
seaweed margin.  

Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Does not occur. 

No available 
habitat for this 
species is 
present. 

Sternula albifrons Little Tern Bird Migratory Migratory PMST Banks, ridges and sand-spits of sheltered 
coastal environments. Foraging occurs in 
the shallow waters of lagoons, lakes and 
estuaries, and open coastline.  

Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 

Unlikely.  

Habitat within 
the Survey area is 
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within the survey 
area. 

not suitable for 
this species. 

Sternula nereis 
nereis 

Australian 
Fairy Tern 

Bird Vulnerable Vulnerable PMST Beaches, spits, wetlands and offshore, 
estuarine or lacustrine islands.  

Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Unlikely.  

Habitat within 
the Survey area is 
not suitable for 
this species. No 
records within 
~20km of Survey 
area. 

Tringa brevipes Grey-tailed 
Tattler 

Bird Migratory Migratory 

Priority 4 

PMST; 
DBCA 

It has been found around shores of rock, 
shingle, gravel or shells and also on 
intertidal mudflats in embayments, 
estuaries and coastal lagoons, especially 
fringed with mangroves. 

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Unlikely.  

Habitat within 
the Survey area is 
not suitable for 
this species.  

Tringa nebularia  Common 
Greenshank 

Bird Endangered 

Migratory 

Migratory PMST; 
DBCA 

Inland wetlands and sheltered coastal 
habitats of varying salinity. It occurs in 
sheltered coastal habitats, typically with 
large mudflats and saltmarsh, mangroves 
or seagrass. 

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Potential.  

Potentially 
suitable habitat 
may occur within 
the Survey area 
(seasonally). 
Records occur 
within 1km of the 
Survey area. 
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Tringa stagnatilis Marsh 
Sandpiper 

Bird Migratory Migratory PMST Permanent or ephemeral wetlands 
including swamps, lagoons, billabongs, 
saltpans, saltmarshes, estuaries, 
inundated floodplains and intertidal 
mudflats.  

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Potential 

Marginal 
potentially 
suitable habitat 
is present 
(seasonally), 
however is highly 
degraded and 
adjacent to 
activity. Majority 
of records are 
coastal/intertidal 
mudflats. 

Tringa totanus Common 
Redshank 

Bird Migratory Migratory  PMST Sheltered coastal wetlands including bays, 
river estuaries, lagoons, inlets and 
saltmarsh.  

Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Unlikely 

No records 
occurring within 
~20km of the 
Survey area. No 
suitable habitat 
for this species is 
present. 

Xenus cinereus Terek 
Sandpiper 

Bird Vulnerable 

Migratory 

Migratory  PMST; 
DBCA 

The Terek Sandpiper mostly forages in the 
open, on soft wet intertidal mudflats or in 
sheltered estuaries, embayments, 
harbours or lagoons. The species has also 
been recorded on islets, mudbanks, 

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Potential.  

Potentially 
suitable habitat 
may occur within 
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sandbanks and spits, and near mangroves 
and occasionally in samphire (Halosarcia 
spp.).  

the Survey area 
(seasonally). 
Records occur 
within 1 km of 
the Survey area.  

Thalasseus bergii 
Crested 
tern 

Bird Migratory Migratory DBCA 

Forages in shallow waters of lagoons and 
barrier reefs, in estuaries, along beaches, 
and also well out to sea. Rests on buoys or 
on rocks video and sandbars. 

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Unlikely. Habitat 
within the survey 
area is not 
suitable for this 
species. 

Dasyurus 
hallucatus 

Northern 
Quoll 

Mammal Endangered Endangered PMST; 
DBCA 

In the Kimberley, records are scattered 
discontinuously from just south of Derby 
across to Wyndham. The Northern Quoll 
occupies a diversity of habitats across its 
range which includes rocky areas, eucalypt 
forest and woodlands, rainforests, sandy 
lowlands and beaches, shrubland, 
grasslands and desert. 

Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Does not occur.  

No available 
habitat for this 
species is 
present. 

Macroderma 
gigas  

Ghost Bat Mammal Vulnerable  Vulnerable PMST Roosting occurs in caves, rock crevices and 
old mines. Preferred foraging habitat 
includes productive plain areas with thin 
mature woodland over patchy or clumped 
tussock or hummock grass (Triodia spp.).  

Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Does not occur.  

No available 
habitat for this 
species is 
present. 
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Rhinonicteris 
aurantia 

Pilbara Leaf-
nosed Bat 

Mammal Vulnerable Vulnerable PMST Roosts within rocky areas, including deep 
and complex cave systems. Foraging 
occurs in almost all productive and semi-
productive habitats.  

Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Does not occur.  

No available 
habitat for this 
species is 
present. 

Aipysurus 
apraefrontalis 

Short-nosed 
Sea Snake 

Reptile Critically 
Endangered 

Critically 
Endangered 

PMST Reef flats and shallow waters along the 
outer reef edge.  

Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Does not occur.  

No available 
habitat for this 
species is 
present. 

Aipysurus 
foliosquama 

Leaf-scaled 
Sea Snake 

Reptile Critically 
Endangered 

Critically 
Endangered 

PMST Reefs of the Sahul Shelf.  Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Does not occur.  

No available 
habitat for this 
species is 
present. 

Caretta caretta Loggerhead 
Turtle 

Reptile Endangered  

Migratory 

Endangered PMST Waters of coral and rocky reefs, seagrass 
beds and muddy bays.  

Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Unlikely 

No suitable 
habitat for this 
species is 
present. Habitat 
is degraded. 
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Chelonia mydas Green 
Turtle 

Reptile Vulnerable  

Migratory 

Vulnerable PMST Shallow benthic foraging habitat including 
tropical tidal and sub-tidal coral and rocky 
reef, or inshore seagrass beds.  

Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Does not occur.  

No available 
habitat for this 
species is 
present. 

Dermochelys 
coriacea 

Leatherback 
Turtle 

Reptile Endangered 

Migratory 

Vulnerable PMST Nesting occurs on sanding beaches, 
otherwise the species is largely pelagic.  

Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Does not occur.  

No available 
habitat for this 
species is 
present. 

Eretmochelys 
imbricata 

Hawksbill 
Turtle 

Reptile Vulnerable 

Migratory 

Vulnerable PMST; 
DBCA 

Tidal and sub-tidal coral and rocky reef 
habitats. 

Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Does not occur.  

No available 
habitat for this 
species is 
present. 

Liasis olivaceus 
barroni 

Pilbara 
Olive 
Python 

Reptile Vulnerable Vulnerable PMST; 
DBCA 

Prefers escarpments, gorges and water 
holes 

Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Does not occur.  

No available 
habitat for this 
species is 
present. 
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Species 
Common 

Name 
Class 

Conservation Status 

Source Habitat 

Likelihood of Occurrence 

EPBC Act 
BC 

Act/DBCA Pre-survey Post-survey 

Natator 
depressus 

Flatback 
Turtle 

Reptile Vulnerable 

Migratory 

Vulnerable PMST Soft bottom habitat over the continental 
shelf, with nesting occurring on sandy 
beaches.  

Unlikely.  

Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Does not occur.  

No available 
habitat for this 
species is 
present. 

Falco peregrinus Peregrine 
falcon 

Bird - Other 
Specially 

Protected 

DBCA  Peregrine falcons prefer open habitats, 
such as grasslands, tundra, and meadows. 
They are most common in tundra and 
coastal areas and rare in sub-tropical and 
tropical habitats. They nest on cliff faces 
and crevices. They have recently begun to 
colonize urban areas because tall buildings 
are suitable for nesting in this species, and 
because of the abundance of pigeons as 
prey items. 

Potential. 
Suitable habitat 
for this species 
may occur within 
the survey area.   

Unlikely. 
Habitat within 
the survey area is 
not suitable for 
this species. 

Mormopterus 
cobourgianus 

North-
western 
free-tailed 
bat 

Mammal - Priority 1 DBCA  They are associated with mangrove 
habitat and roost in the hollows of those 
trees, and known to seek food there and 
in eucalypt or melaleuca woodland or 
other coastal habitat. 

Unlikely.  
Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Unlikely.  
Habitat within 
the survey area is 
not suitable for 
this species. 

Hydromys 
chrysogaster 

Water-rat, 
rakali 

Mammal - Priority 4 DBCA  Lives in burrows on low banks of rivers, 
lakes, wetlands, estuaries and even along 
the coast. Intact riparian vegetation and 
associated bank stability is critical to their 
survival. 

Unlikely.  
Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Unlikely.  
Habitat within 
the survey area is 
not suitable for 
this species. 
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Species 
Common 

Name 
Class 

Conservation Status 

Source Habitat 

Likelihood of Occurrence 

EPBC Act 
BC 

Act/DBCA Pre-survey Post-survey 

Pseudomys 
chapmani 

Western 
pebble-
mound 
mouse, 
ngadji 

Mammal - Priority 4 DBCA  Typical Pebble-mound Mouse habitat 
occurs in spinifex grassland on gravelly 
spurs or lower ridge slopes. Mounds have 
also been found on ridge tops, and flatter 
lower areas. 

Unlikely.  
Suitable habitat 
for this species is 
unlikely to occur 
within the survey 
area. 

Does not occur. 
No available 
habitat for this 
species is 
present. 
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Appendix E Ecological communities likelihood of occurrence assessment 

Community ID Community name 

Conservation 
status Likelihood of occurrence 

EP
BC 
Act 

BC Act / 
DBCA Pre-survey Post-survey 

Burrup Peninsula rock pile 
communities 

Burrup Peninsula rock pile 
communities - P1 Unlikely. Rock piles are unlikely to be present 

within the survey area.   
Does not occur. Rock piles are not present 
within the survey area.   

Burrup Peninsula rock 
pool communities 

Burrup Peninsula rock 
pool communities - P1 Unlikely. Rock pools are unlikely to be present 

within the survey area.   
Does not occur. Rock pools are not present 
within the survey area.   
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Appendix F Quadrat data 

Site Date Site type Observer 

R01 26/03/2024 Quadrat 50 x 50 JM & GM 

Condition Disturbance notes Age since fire years) Vegetation type 

Poor Weeds, tracks, 
clearing N/A VT1 

Soil description Bare ground Leaf litter Coarse woody debris 

Brown gravelley clay 98 0 0.1 

Landform Outcropping Easting Northing 

Flat 2-10% 476020 7718726 

 

 

Species Cover (%) 
Stratum (U=Upper, 

M=Middle, G=Ground) 
Sub-Stratum 

Tecticornia halocnemoides 6 G Shrubs <1m 

Tecticornia indica subsp. leiostachya 3 G Shrubs <1m 

Trianthema turgidifolium 0.5 G Shrubs <1m 

Eragrostis tenellula 0.3 G Grasses 

Tecticornia pergranulata 0.2 G Shrubs <1m 

Eriachne sp. 0.1 G Grasses 
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Species Cover (%) 
Stratum (U=Upper, 

M=Middle, G=Ground) 
Sub-Stratum 

Neobassia astrocarpa 0.1 G Shrubs <1m 

*Cenchrus ciliaris 0.1 G Grasses 

Cyperus bulbosus 0.01 G Herbs 

Arivela viscosa 0.01 G Herbs 
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Appendix G Flora species list 

Family Species name 

Chenopodiaceae Tecticornia halocnemoides 

Chenopodiaceae Tecticornia indica subsp. leiostachya 

Aizoaceae Trianthema turgidifolium 

Poaceae Eragrostis tenellula 

Chenopodiaceae Tecticornia pergranulata 

Poaceae Eriachne sp. 

Chenopodiaceae Neobassia astrocarpa 

Poaceae *Cenchrus ciliaris 

Cyperaceae Cyperus bulbosus 

Cleomaceae Arivela viscosa 
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