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Important Note 

This report and all its components (including images, audio, video, text) is copyright. Apart from fair dealing 

for the purposes of private study, research, criticism or review as permitted under the Copyright Act 1968, no 

part may be reproduced, copied, transmitted in any form or by any means (electronic, mechanical or graphic) 

without the prior written permission of O2 Marine. 

This report has been prepared for the sole use of Kimberley Ports Authority (KPA)Ӧ@=J=AFӅ ӏL@= ;DA=FLӐӧӅ >GJ 9

KH=;A>A; KAL= Ӧ@=J=AF ӏL@= KAL=ӐӅ L@= KH=;A>A; HMJHGK= KH=;A>A=< AF 1=;LAGF ҏ G> L@AK J=HGJL Ӧ@=J=AF ӏL@= HMJHGK=Ӑӧӄ

This report is strictly limited for use by the client, to the purpose and site and may not be used for any other 

purposes.  

Third parties, excluding regulatory agencies assessing an application in relation to the purpose, may not rely 

on this report. O2 Marine waive all liability to any third-party loss, damage, liability or claim arising out of or 

incidental to a third-party publishing, using or relying on the facts, content, opinions or subject matter 

contained in this report.  

O2 Marine waive all responsibility for loss or damage where the accuracy and effectiveness of information 

provided by the client or other third parties was inaccurate or not up to date and was relied upon, wholly or in 

part in reporting.  

Maps are created in WGS 84 - Pseudo-Mercator (EPSG:3857) coordinate reference system and are not to be 

used for navigational purposes. Positional accuracy should be considered as approximate. 
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1. Introduction 

1.1. Proposal description 

Kimberly Ports Authority (KPA) is proposing to undertake improvements and modifications (works) to the 

wharf at the Port of Broome (the Port) to maximise wharf space and facilities while assisting with safe and 

efficient operations. The Port is located near Entrance Point at the tip of the Broome Peninsula, north-west of 

Roebuck Bay and approximately 5 km south-west of the town of Broome (Figure 1). 2@= .GJL AK L@= J=?AGFӐK

largest deep-water port and is managed by KPA. The wharf consists of a steel pile jetty extending out from 

Entrance Point into the deeper waters of the Bay. 

The works involve extending the wharf deck and piling in the following areas on the wharf (the Proposal): 

¶ Area 1: infill of the area adjacent to the wharf neck and berth 11 

¶ Area 2: extension of the lumpers mess deck. 

These areas are presented in Figure 2. Area 1 is approximately 610 m2 and will be utilised primarily for storing 

miscellaneous stevedoring equipment such as gangways, rigging boxes, sea containers, and forklifts. Area 2 is 

approximately 495 m2 9F< OADD := L@= >GMF<9LAGF >GJ F=O >9;ADALA=K AF;DM<AF? KL=N=<GJ= 9E=FALA=Kӄ ). ӐK

preliminary design suggests there will be approximately 26 piles required to be driven in with a hammer (size 

of hammer will be determined by the contractor) as part of the proposed works.  



 

 

 

 

 
KIMBERLEY PORTS AUTHORITY 

PRELIMINARY ENVIRONMENTAL IMPACT ASESSMENT 

R220322 / 23ENV185 

2 

 

Figure 1: Proposal regional location  
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Figure 2: Proposal location and wharf extension areas  
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1.2. Scope and objectives 

This Preliminary Environmental Impact Assessment (PEIA) provides an initial assessment of the potential 
environment impacts and management measures associated with the modifications of the wharf at the Port. 

These include the following: 

¶ Characterisation of the existing environment and identifies features of conservation significance 
relevant to the Proposal area 

¶ Identify features and species of conservation significance that may be impacted by the Proposal, 
including: 

¶ Species listed under the Commonwealth Environmental Protection and Biodiversity Act 1999 

¶ Species listed under the Western Australian Biodiversity Conservation Act 2016 

¶ State or Commonwealth marine parks or reserves 

¶ Identifies the potential environmental impacts associated with the Proposal and recommendations to 
help minimise these impacts 

¶ Identify potential environmental design considerations to mitigate impacts 

¶ Provides recommendations on any further environmental studies required 

¶ Identification of the likely approval pathways.  
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2. Proposed works 

2.1. Proposal description 

The works include the demolition of an existing wharf storage shed, construction of new wharf laydown, 

construction of new offices and amenities and repairs to the wharf deck under the demolished shed. The 

existing wharf comprises steel piles, concrete deck and spring fendering with an outer berth of 331 m long. The 

Proposal extension Area 1 is located between the Wharf Extension Inner Berths (Berth 11) and the wharf access 

jetty and Area 2 is an extension on the existing lumpers mess area (Figure 2).  

The Proposal will assist in the safe and efficient operations by maximising wharf space and facilities. The 

Proposal involves the extension of two areas of the wharf (Figure 3) requiring the installation of 26 circular steel 

piles of 914 mm diameter.  

The sequence and timing of the construction activities of the Proposal will be finalised once all required 

internal and external approvals are granter. Under the current proposed schedule, the construction project 

will commence in the wet season, 2024 and will take approximately 8 months to complete all aspects of the 

project. The current proposed construction activities are planned as follows: 

¶ Wharf extension construction 7 days per week 

¶ Hammer pile installation to install 1 pile per 24 hours. Note: the piling is likely to be conducted from 

the wharf, however, could include barge piling 

¶ Where practicable low tide will be targeted for piling activities 

¶ Piling activities will avoid the humpback whale season (July to September) to mitigate potential 
impact to the species.  

No dredging or other marine construction works will be required. The proposed Proposal design is presented 

in Figure 3.
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Figure 3: Proposal design and layout 
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2.2. Alternative options considered 

The only alternative option possible was not to undertake the Proposal, however this would lead to potentially 

less safe and inefficient operations. The wharf space is currently too small for future needs and therefore the 

Proposal is considered necessary.  

2.3. Preliminary Key Environmental Factors 

The Environmental Protection Authority of Western Australia (EPA) has <=>AF=< ҏҒ ӏ#FNAJGFE=FL9D $9;LGJKӐ

under five themes: Sea, Land, Water, Air and People, as the basis for assessing the environmental impacts of a 

proposal (Table 1). The Environmental Factors are those elements of the environment that may be impacted 

by the Proposal and provide a systematic approach to organising environmental information for the purpose 

of environmental impact assessment (EIA). The EPA has A<=FLA>A=< 9F ӏ#FNAJGFE=FL9D -:B=;LAN=Ӑ >GJ =9;@

environmental factor and will make judgement on whether the impacts of a proposal may be significant.  

Table 1:Preliminary Key Environmental Factors and Objectives 

Preliminary Key 

Environmental Factor 

Theme EPA Objective Proposed Environmental Outcomes 

Benthic Communities 

and Habitats 

 

Sea ӏTo protect benthic communities and 

habitats so that biological diversity and 

ecological integrity are maintainedӄӐ 

No impact to BCH outside the 

Proposal area. 

Marine Environmental 

Quality  

 

Sea ɂ2G E9AFL9AF L@= IM9DALQ G> O9L=Jȸ

sediment and biota so that 

environmental values are HJGL=;L=<ȷɃ 

Impacts to MEQ limited to temporary 

localised turbidity during construction 

phase.   

Marine Fauna 

 

Sea ӏTo protect marine fauna so that 

biological diversity and ecological 

integrity are maintainedӄӐ 

No mortality or injury to any marine 

fauna due to piling.  

No introduction of marine pests as a 

result of the Proposal. 

Social Surroundings 

 

People ɂTo protect social surroundings from 

significant harm.Ƀ 

To minimise disruption to other 

stakeholders and/or the public in areas 

immediately adjacent to the Proposal 

area during construction phase. 

In order to make a preliminary assessment of the impacts related to the Proposal, the key Environmental 

Factors and associated Environmental Objectives have been identified and have shaped the focus of the 

studies in this PEIA. The Proposal is restricted to piling works and associated activities (e.g. supporting vessels) 

and there will be no other Proposal elements relevant to the marine environment. Therefore, the 

environmental factors considered to be the key factors at risk from the Proposal requiring further assessment 

of impacts are: 

¶ Benthic Communities Habitats 

¶ Marine Environmental Quality 
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¶ Marine Fauna 

¶ Social Surroundings.
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3. Existing environment  

3.1. Climate and oceanography 

Broome has a tropical monsoon climate, dominated by two seasons: a wet (warm) season extending from 

November to April, and a dry (cool) season between May and October (Wright 2013). The rainfall in the wet 

season is highly variable, with the monthly mean rainfall ranging from 9.7 mm (November) to 200.9 mm 

(January) (BoM 2023), primarily due to the tropical cyclones and thunderstorms that generally pass through 

during the wet season. The dry season monthly mean ranges from 1.4 mm (September and October) to 

26.6 mm (May) (BoM 2023). The mean annual rainfall for the region is 632 mm. During the wet season, 

temperatures are hotter (average daily minimum and maximum: 25.4 °C and 33.7 °C) than the dry season, 

when temperatures are cooler and more variable (average daily minimum and maximum: 17.1 °C and 30.9 °C) 

(BoM 2023). Wind speeds in the wet season are generally stronger and are predominantly westerly, in 

comparison to the dry season which are lower and more variable direction (Wind Finder 2023).  

The tidal regime in Broome is semi-diurnal macro tides, with a mean spring tide range of 7.73 m and a neap 

tide range of 4.77 m. The Lowest to Highest Astronomical Tides range from 0.12 m chart datum (CD) to 10.61 m 

CD, respectively (Baird 2019). During flood tides, the incoming flow is directed within the Roebuck Deeps, 

where the bathymetry drops steeply offshore. In Roebuck Bay, this flow creates an anti-clockwise rotating eddy 

on the north side of Entrance Point, west of the Proposal area (Broome Wharf). For much of the flood cycle, a 

reverse (southerly) flow occurs along the shore between the Broome Jetty and Entrance Point (Baird 2019). In 

the Broome area, surface runoff is generated following periods of heavy rainfall, typically associated with 

cyclone events. These freshwater runoff events strongly influence marine, surface and groundwater turbidity 

and nutrient concentrations (Gunaratne et al. 2017). There are no wetlands or watercourses in the Proposal 

area and surface water flows are limited to natural stormwater runoff.  

The Broome region is dominated by surface current movement from the Indonesian Throughflow, which flows 

westward from the Pacific to the Indian Ocean (O2 Marine and Teal Solutions 2021). The current brings warm 

water and drives the Leeuwin Current, which travels south along the west of WA and is strongest during the dry 

season. Throughflow is weaker during the wet season, and strong wind events can reverse the current 

direction, resulting in upwellings of colder, deeper water. 

3.2. Geology and geomorphology 

West Roebuck Bay is characterised by a wide intertidal area that is controlled by the underlying geology, 

backed by the low-lying, gently undulating plain of Pidan dunes (Cardno 2014). The Broome Sandstone forms 

the bedrock over a large part of the Dampier Peninsula (Salisbury and Romilio 2018). Surficial exposure of the 

Broome Sandstone is generally limited to the nearshore environment, but the Sandstone deposit extends 

down to a depth of ~300 m. Outcrops of the Broome Sandstone form a series of complex reefs and onshore 

where it forms headlands and bluff features, which are overlain with Holocene dunes. At the shoreline, the 

Broome Sandstone may be covered with a thin, highly mobile veneer of marine sediments. The Broome 

Sandstone forms a shore platform that extends to a depth of approximately -10 m CD and is exposed to form 
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several areas of complex reef bathymetry. Offshore, the bathymetry drops steeply to depths of -50 m CD, an 

area known as the Roebuck Deeps (DPaW 2016). Recent sediment sampling identified that sediment samples 

taken from near the Proposal area is predominantly silt, fine sand, and gravel (O2 Marine 2023). Rock and bare 

sand are also common around the Proposal area.  

Geotechnical studies were completed in the vicinity of Area 1 as part of the Broome wharf extension in 2003. 

The investigation found no evidence of Holocene dunal sands or Tertiary pindan plain sands deposits. The 

sub-seabed surrounding Area 1 was typically comprised silty sand that varied in thickness with underlying 

sandstone. The depth and strength of sandstone occurred varied (URS 2003). 

3.3. Key ecological features 

Key ecological features are elements of the Commonwealth marine environment that are considered to be of 

J=?AGF9D AEHGJL9F;= >GJ =AL@=J 9 J=?AGFKӐbiodiversity or its ecosystem function and integrity. These are noted 

on the Protected Matters Search Tool (PMST), and during the desktop assessment it was found there are no 

KEFs that overlap the Proposal area. 

3.4. Features of Conservation Significance  

Several key features of conservation significance are located within or adjacent to the Proposal area that are 

protected by Commonwealth and State Government legislation (Table 2). These were also found through the 

desktop assessment using the PMST.  

Table 2: Features of conservation significance in relation to the Proposal that are protected by Commonwealth and State 

Government legislation 

Conservation Element Description  

Commonwealth 

World Heritage The Proposal is not located within or adjacent to any World Heritage Areas. 

National Heritage The Proposal is not located within a National Heritage area (Figure 4). The West 

Kimberley National Heritage Place is located on the western side of Entrance Point 

(~1.4 km for the Proposal area). The West Kimberley National Heritage is recognised 

for the value of geological and fossil evidence, typically associated with areas of 

exposed Broome Sandstone (DoEE 2011; Salisbury and Romilio 2018).  

RAMSAR Wetland The Port of Broome extends into Roebuck Bay, Roebuck Bay is a RAMSAR Wetland of 

International Importance. The RAMSAR Wetland is ~10 km from the Proposal area 

(Figure 4). The Roebuck Bay RAMSAR Wetland is a tropical marine embayment 

supporting extensive and biologically diverse intertidal mudflats.  

Commonwealth Marine 

Reserve 

The Proposal is not located within a Commonwealth Marine Reserve. The Roebuck 

Marine Park is the closest Commonwealth Marine Reserve, approximately 10 km west 

of the Proposal (Figure 4).  

EPBC Act Listed Species The EPBC Act Protect Matters Search Tool (PMST) (Appendix B) identified the following 

marine species (terrestrial species were excluded given the Proposal area is restricted 
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Conservation Element Description  

LG L@= E9JAF= =FNAJGFE=FLӧ L@9L 9J= HJGL=;L=< 9K ӏMatters of National Environmental 

SignificanceɃ(MNES) and have the potential to occur within 10 km of the Proposal: 

¶ 10 fish and shark species 

¶ 8 reptile species 

¶ 8 mammal species. 

Listed Threatened 

Ecological Communities 

(TEC) 

2@= .+12 K=9J;@ G> L@= .JGHGK9D 9J=9 A<=FLA>A=< L@= ӏ#F<9F?=J=<Ӑ 2#! ӏ+GFKGGF NAF=

L@A;C=LK GF L@= ;G9KL9D K9F< <MF=K G> "9EHA=J .=FAFKMD9Ӑ 9K DAC=DQ LG G;;MJ OAL@AF L@=

vicinity of the Proposal. However, given the Proposal construction and impacts are 

restricted to the marine environment the extension Areas 1 and 2 do not overlap the 

TEC.  

Shipwrecks No shipwrecks are located within the Proposal area. In Roebuck Bay there are at least 

20 shipwrecks (exact locations are unknown) (WA Museum n.d.) 

Given the Extension Area 1 is located within the existing wharf berth 11, it is unlikely 

shipwrecks are present within this area. The Proposal does not involve dredging and it 

is unlikely shipwrecks will be affected from the Proposal.  

State 

Marine Park The Proposal is located with the KPA port waters and is not located within a Marine 

Park. 

Conservation Park or 

Reserve 

The Proposal is restricted to marine components and construction and is not located 

in a Conservation Park or Reserve.  

Environmentally Sensitive 

Area 

The Proposal is not located within any Environmentally sensitive areas, the Proposal 

is restricted to the marine environment and does not involve any clearing of native 

vegetation. 

Fish Habitat Protection 

Area 

The Proposal is not located in or adjacent to any Fish habitat protection areas. 

Threatened and Priority 

Ecological Communities 

(TEC/PEC) 

The Proposal is restricted to the marine environment and will not impact on any TEC 

or PEC. 2#! ӏ+GFKGGF NAF= L@A;C=LK GF L@= ;G9KL9D K9F< <MF=K G> "9EHA=J .=FAFKMD9Ӑ

as likely to occur within the vicinity of the Proposal 

Conservation Significant 

Flora Species 

The Proposal is restricted to the marine environment and does not involve any 

terrestrial components and will not impact any Conservation Significant Flora species. 

Conservation Significant 

Fauna Species 

An online search of using PMST and DBCA search indicates that several conservation 

significant fauna species have been recorded within 10 km of the Proposal (Appendix 

C: 

Aboriginal Heritage  A search of the Aboriginal Heritage Inquiry System (AHIS) identified two Registered 

Aboriginal Heritage sites overlapping the Proposal area, these results are discussed in 

Section 7.1 
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Conservation Element Description  

Other Heritage The Broome deep-water Port and jetty/Port of Broome (06720) Proposal area is 

heritage listed due to its significant association with shipping, and imports and 

exports, and more recently tourism (Heritage Council 2021). Further discussion is 

presented in Section 7.2 

There are 34 Shipwrecks identified on the WA Museum Shipwrecks database that are 

located off the Broome coastline, however only 14 were identified in a search of the 

online database NationalMap that were nearby to the Proposal (National Map 2023). 

Shipwrecks in State Waters are protected under the MA Act. 

During World War II a Japanese aerial attack destroyed a number of flying boats 

moored in Roebuck Bay and many of these vessels and any associated artefacts (i.e. 

aircrafts, aircraft parts and unexploded ordnances) have not been located (BMT 2018). 

World War II wrecks are protected under the HWA Act and sovereignty law, as these 

artefacts remain the property of different nations' military forces.  
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Figure 4: Features of Conservation Significance  
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Figure 5: Heritage listings surrounding the Proposal area 
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4. Benthic communities and habitats  

Benthic habitats in the Broome area have been monitored and mapped in the yearly implementation of the 

Ports Ongoing Marine Monitoring Program (OMMP). The subtidal benthic communities and habitats (BCH) 

composition around the Port is dominated by bare sand, mixed assemblage of seagrass and macroalgae and 

rock substrates. The seagrass and macroalgae assemblage consist of seagrass species Halophila spp. and 

Zostera spp. with subdominant macroalgae Hamlimeda spp. (O2 Marine 2023). The intertidal areas in Roebuck 

Bay are generally defined as fine sand and mudflats, which support a high biomass of benthic invertebrates 

supporting a significant number of migratory shorebirds and water birds (Bennelongia et al. 2009; DPaW 2016). 

The BCH within the Proposal area is representative of the wider subtidal area, consisting of rock substrate and 

mixed assemblage (Figure 6). As part of the OMMP, rock platform and fish species were identified through drop 

camera footage captured in Area 2 (Figure 8; O2 Marine 2023). The rocky platforms support mixed assemblages 

of filter feeders, macroalgae and fish communities.  

Ground truthing surveys of the Proposal area (wharf extension) was completed in November 2023 by O2 Marine 

to validate the existing BCH dataset. The results are detailed in Appendix A. The two wharf extension areas 

consist of low to moderate relief rocky reef platforms with patches of unconsolidated bare sand. BCH within 

Area 1 consists of low to moderate rock relief with areas of bioturbated sand, with sparse mixed assemblage 

BCH present (Figure 7). The BCH was classified as sparse to high mixed assemblage containing filter feeders, 

sponges, and macroalgae with some other invertebrate present. These BCH classes were predominately found 

in and adjacent to Area 2 (Figure 8). The BCH present on these rocky reef platforms is consistent with the rocky 

reef systems found throughout Roebuck Bay. The large tidal regimes in the Proposal area result in fine-scale 

variability and dynamic changes in the distribution and depth of the mobile sand veneer, which will 

intermittently cover and expose underlying rock substrate, likely impeding the development of substantial 

biological communities. 
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Figure 6: Broome wharf habitat mapping of the Proposal area 
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Figure 7: BCH and substrate examples from sampling sites within and adjacent to Area 1 of the wharf extension (O2 Marine 

2023) 

 



 

 

 

 

 

KIMBERLEY PORTS AUTHORITY 

PRELIMINARY ENVIRONMENTAL IMPACT ASESSMENT 

R220322 / 23ENV185 

18 

 

Figure 8: BCH and substrate examples from sampling sites within and adjacent to Area 2 of the wharf extension (O2 Marine 

2023) 
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5. Marine environmental quality 

2@= #. ӐKTechnical Guidance for Protecting the Marine Environment Quality of Western Australia (EPA 2016) 

describes the Environmental Quality Management Framework that is applicable to all West Australian waters. 

KPA is currently implementing an OMMP, which in accordance with the EPA (2016), assigns the following Levels 

of Ecological Protection (LEPs) to waters within the Port: 

¶ A Maximum LEP is assigned to the waters of Yawuru Nagulagun/Roebuck Bay Marine Park 

¶ A High LEP is assigned to all Port waters (excluding a 250 m buffer around the Port infrastructure) 

¶ A Moderate LEP within 250 m of the Port infrastructure. 

2@= .JGHGK9D AK DG;9L=< OAL@AF L@= +G<=J9L= *#.Ӆ O@A;@ AF 9;;GJ<9F;= OAL@ L@= #. ӐK L=;@FA;9D ?MA<9F;= Ӧ#.

2016); moderate detectable changes (i.e. 90% species protection levels) in water and/or sediment quality 

beyond limits of natural variation are permitted for Moderate LEP areas. In areas assigned a moderate LEP 

moderate changes in environmental quality may be acceptable provided there are only small changes in 

abundance and biomass of marine life and in the rates, but not types, of ecosystem processes. There should 

be no detectable and persistent changes in biodiversity due to waste discharges or contamination (EPA 2016). 

5.1. Water quality 

The water quality in Roebuck Bay is generally considered to be of high quality, due to limited disturbance and 

high degree of natural tidal flushing, although can be highly variable between seasons. The temperature and 

dissolved oxygen in Roebuck Bay can be highly variable between wet and dry seasons. Lower dissolved oxygen 

generally occurring during the dry season and increasing during the wet season, and vice versa for 

temperature. Towards the end of the wet season in Roebuck Bay the high nutrient concentrations coinciding 

with high temperatures and improving water quality increases the potential for blooms of the potentially toxic 

cyanobacteria, Lyngbya majuscule (McKenzie et al. 2017; Oceanica 2012). These blooms have occurred in the 

shallow waters around Broome since 2005 (Gunaratne et al. 2017) and can be toxic to a range of marine fauna. 

Large blooms also have the potential to smother seagrass meadows and coral, causing impacts to fauna 

species that depend on these habitats (Ecological 2016). 

The water quality of the Port area has been continuously monitored as part of the Ports OMMP which has 

indicated a typically healthy marine environment, consistently achieving a high level of ecological protection. 

Contaminants such as metals and hydrocarbons in the samples have been typically found to be below their 

respective ANZG 2018 default guideline values (DGV) (O2 Marine 2023).  

5.2. Sediment quality 

In the Broome region the soils are typically silty, clayey sand red-soil, also known as Pindan (Emery et al. 2009; 

Gunaratne et al. 2016).  

Contaminants of potential concern for sediments within the Port include metals, 

benzene/toluene/ethylbenzene/xylene, organic pesticides, organotin, polycyclic aromatic hydrocarbons 

(PAH) and total petroleum hydrocarbons (TPH). Recent sediment sampling in the vicinity of the Proposal area 
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as part of the OMMP found that all sediment metal concentrations were below DGV and NAGD 

(Commonwealth of Australia 2009) screening levels. Sediment metal concentrations were slightly higher at the 

southern end of the wharf and within the extension Area 2 for the Proposal (O2 Marine 2023). PAH sediments 

have been recorded in low level detections adjacent to the wharf, with most detections at sampling sites 

located close to the ship berths, which are areas with a higher risk of contamination. The baseline sediment 

report also found that PAH was also detected adjacent to the wharf. No TPH or pesticides have been detected 

during the most recent round of sediment sampling at the wharf (O2 Marine 2023).  

Sampling of the Port indicates that the current operations are not negatively impacting the sediment quality, 

with results comparable to baseline values.  
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6. Marine Fauna 

Conservation significant marine fauna (CSMF) are fauna species listed as Threatened or Migratory under the 

EPBC Act, or the BC Act as Threatened or Priority Species. To identify CSMF relevant to the Proposal a 10km 

radius search was completed using the Protected Matters Search Tool (PMST). The results from this search are 

presented in Appendix A. The search identified the following marine fauna species as having a ӏknownӐ or 

ӏlikelyӐ occurrence based on the PMST search within the Proposal search area: 

Known 

¶ Australian snubfin dolphin (Orcaella heinshohni) (Migratory and Cetacean)  

¶ Dugong (Dugong dugon) (Migratory and Marine) 

¶ Australian humpback dolphin (Sousa sahulensis) (Migratory and Cetacean) 

¶ Indo-Pacific bottlenose dolphin (Tursiops aduncus) (Migratory and Cetacean) 

¶ Humpback whale (Megaptera novaeangliae) (Migratory and Cetacean) 

¶ Freshwater sawfish (Pristis pristis) (Vulnerable and Migratory) 

¶ Green sawfish (Pristis zijsron) (Vulnerable and Migratory) 

¶ Dwarf sawfish (Pristis clavata) (Vulnerable and Migratory) 

¶ Loggerhead turtle (Caretta caretta) (Endangered, Migratory and Marine) 

¶ Flatback turtle (Natator depressus) (Vulnerable, Migratory and Marine) 

¶ Green turtle (Chelonia mydas) (Vulnerable, Migratory and Marine).  

Likely 

¶ Blue whale (Balaenoptera musculus) (Endangered and Migratory)  

¶ Southern bluefin tuna (Thunnus maccoyii) (Conservation Dependent) 

¶ Scalloped hammerhead (Sphyrna lewini) (Vulnerable and Migratory) 

¶ Narrow sawfish (Anoxypristis cuspidata) (Migratory) 

¶ Short-nosed sea snake (Aipysurus apraefrontalis) (Critically Endangered and Marine) 

¶ Leatherback turtle (Dermochelys coriacea) (Endangered, Migratory and Marine) 

¶ Hawksbill turtle (Eretmochelys imbricata) (Vulnerable, Migratory and Marine) 

¶ Salt-water crocodile (Crocodylus porosus) (Migratory and Marine). 

6.1. Biologically important areas 

Biologically Important Areas (BIAs) and areas of habitat critical to the survival of marine turtles were identified 

from a search of the Conservation Values Atlas (DAWE 2022) and PMST (DAWE 2023). BIAs are spatially defined 

zones where aggregations of individuals of a particular species are known to display biologically important 

behaviours such as breeding, foraging, resting or migration (DAWE 2022). BIAs were first identified on a regional 

basis as they were developed as part of the Commonwealth Marine Bioregional Plans and have been identified 

MKAF? =PH=JL K;A=FLA>A; CFGOD=<?= 9:GML KH=;A=KӐ <AKLJA:MLion, abundance, and behaviour in the region, to 

inform decisions made under the EPBC Act.  



 

 

 

 

 

KIMBERLEY PORTS AUTHORITY 

PRELIMINARY ENVIRONMENTAL IMPACT ASESSMENT 

R220322 / 23ENV185 

22 

Marine turtle critical habitat overlapping the Proposal area has been identified to be nesting habitat for the 

Flatback turtle (Figure 9).  

BIAs that overlap the Proposal area are presented in Table 3 and Appendix F (Figure E- 6 to Figure E- 10).  

Table 3: Biologically Important Areas that spatially overlap with all marine elements of the Proposal (DAWE 2022). 

Species Type 

Humpback whale Migration (north and south) 

Pygmy blue whale Distribution  

Dugong Foraging 

Migration (likely) 

Snubfin dolphin Foraging (high density prey) 

Breeding  

Calving 

Australian humpback dolphin Foraging (high density prey) 

Breeding 

Calving  

Foraging 

Indo-Pacific bottlenose dolphin Foraging 

Breeding  

Calving 

Freshwater/largetooth sawfish Foraging 

Juvenile 

Pupping 

Green sawfish Foraging 

Pupping 
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Figure 9: Flatback turtle critical habitat overlapping the Proposal area 

6.2. Likelihood of occurrence and desktop review 

Identifying ӏ)=QӐ KH=;A=K OAL@AF L@=Proposal area ensures that species with the greatest potential of being 

impacted get the greatest attention during the EIA and management planning processes. These species may 

:= K==F 9K ӏME:J=DD9Ӑ KH=;A=Kӛ when they are protected, other species with similar sensitivities will be 

indirectly protected. The PMST results were filtered to species with high conservation status (i.e Threatened or 

Migratory) and J9FC=< 9K ӏCFGOFӐ GJ ӏDAC=DQӐwithin the Proposal search area. The results from the PMST, DBCA 

searches and literature review were used to inform the likelihood of occurrence assessment. The likelihood of 

occurrence was assessed and determined for each species using the definitions presented in Table 4, results 

from this assessment are presented in Appendix C.  

Table 4: Species likelihood of occurrence definitions 

Likelihood Definition 

High 1H=;A=K HJ=K=F;= MF<=J +,#1 ;D9KKA>A=< 9K ӏCFGOFӐ GJ ӏDAC=DQӐ 9F< Andividuals of the species have 

been repeatedly recorded in the search area. The search area is OAL@AF L@= KH=;A=KӐ CFGOF J9F?= 9F<

habitat is expected to support populations of the species Ӧ=ӄ?ӄ  ' ӐK =PAKLӅ CFGOF 9??J=?9LAGF GJ

spawning site).  

Medium  1H=;A=K HJ=K=F;= MF<=J +,#1 ;D9KKA>A=< 9K ӏCFGOFӐ GJ ӏDAC=DQӐ 9F< Andividuals of the species have 

been infrequently recorded in the search area. The high likelihood of occurrence criteria has not been 
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Likelihood Definition 

met, however suitable (not necessarily preferred) habitat may occur within the search area, or 

nearby. The habitat may support individuals or populations of the species. 

Low  Included in database search results although the search area is O=DD GMLKA<= G> L@= KH=;A=KӐ J9F?=Ӆ GJ

the species has not been recorded there. Suitable habitat is not likely to be present.  

6.3. Key marine fauna species 

ӏ)=QӐ KH=;A=K O=J= A<=FLA>A=< KG L@9L L@= ;GJJ=;L HJGHGJLAGF9DALQ G> AF>GJE9LAGF AK ;GFKA<=J=< O@=F 9KK=KKAF?

the nature and risk of potential impacts. The key CSMF were species that were deemed to have a ӏ@A?@Ӑ 

likelihood of occurrence in the Proposal area and/or important habitat has been identified within the Proposal 

area, these species include: 

¶ Snubfin dolphin 

¶ Australian humpback dolphin 

¶ Indo-Pacific bottlenose dolphin 

¶ Dugong 

¶ Humpback whale 

¶ Flatback turtle 

¶ Green turtle 

¶ Green sawfish 

¶ Freshwater sawfish 

6.3.1. Marine mammals 

A resident population of snubfin dolphins is supported by Roebuck Bay and have a ӏ@A?@Ӑlikelihood of 

occurrence within the Proposal area (Figure E- 3) and surrounding environment (Figure 10). Snubfin dolphins 

in the Kimberley region prefer shallow, inshore habitats of less than 21 m depth that are within 15 km from 

freshwater outflow (Bouchet et al. 2021). The snubfin dolphins found in Roebuck Bay display a moderate to 

@A?@ D=N=D G> KAL= >A<=DALQ 9F< J=HJ=K=FL 9 J=KA<=FL HGHMD9LAGF Ӧ"Ӑ!JMR =L 9Dӄ ҐҎҐҐӧӄThe northern half of Roebuck 

Bay supports the highest density of snubfin dolphins, with approximately 130 individuals in a 100 km2 study 

9J=9 Ӧ JGOF =L 9Dӄ ҐҎҏҔӇ 09M<AFG =L 9Dӄ ҐҎҐҎӇ "Ӑ!JMR =L 9Dӄ ҐҎҐҐӧӄSnubfin dolphins utilise Roebuck Bay for 

foraging, breeding, and calving, and this area represents important habitat. Avoidance, disturbance, and 

displacement from these key areas due to the underwater noise generated from piling could potentially 

impact the resident population and management measures should be implemented to manage this potential 

impact.  

Australian humpback dolphins and Indo-Pacific bottlenose dolphins both have a ӏ@A?@Ӑ likelihood of 

occurrence wtihin the Proposal area and surrounding envrionment. Both species BIAs overlap the Proposal 

area and have been sighted with dependent calves within Roebuck Bay (Brown et al. 2014).  
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Dolphin surveys of Roebuck Bay have identified that dolphins utilise the Ports deep-water channel (10-50 m 

deep) (Beckley 2015; "Ӑ!JMR ҐҎҐҐ), therefore it is possible that dolphins could be within this channel during 

construction works and management measures should be implemented to mitigate potential impacts. 

 

 

Figure 10: Snubfin dolphin visual detections throughout the Kimberley region of WA between 2004 and 2020 (Bouchet et 

al. 2020) 

Figure inserts display the distribution of primary and secondary sightings at key sites A: Roebuck Bay B: Cygnet Bay C: 

Prince Regent River and D: Cambridge Gulf (Bouchet et al. 2020).  

Dugongs have a ӏ@A?@Ӑ likelihood of occurrence within the Proposal area (Figure E- 2) and surrounding 

environment. Dugongs are known to occur in Roebuck Bay with a medium to high abundance (Bayliss et al. 

2015) and prefer to forage in areas with extensive seagrass habitat which are often sheltered, shallow (<20 m) 

and relatively clear water (Bayliss et al. 2015). They have been recorded feeding on seagrass beds in the 

northern areas of Roebuck Bay, often foraging within the intertidal zone close to the township of Broome 

(Figure 11) (Bennelongia et al. 2009; McKenzie et al. 2017) but are a highly mobile species that move in and out 

of the bay dependant on resource availability (DPaW 2016). 
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Figure 11: Dugong abundance hotspots (Bayliss and Hutton 2017) 

Humpback whales have a ӏ@A?@Ӑ likelihood of occurrence within the Proposal area (Figure E- 1) and are likely 

to be present in the waters adjacent to the Proposal area during their migration along the WA coastline. In the 

broader Broome region, humpback numbers are high from beginning of July through to mid-October (RPS 

2009) though may be present earlier or later in lower numbers. Mother-calf pairs are generally present from 

early-July to mid-October (RPS 2009). Humpback whale mother-calf pairs represent the most vulnerable 

cohort to vessel strikes. Sightings near the Proposal area is generally further offshore as the bathymetry of 

Roebuck Bay is unlikely to support important resting or breeding habitat for the species, with humpback 

whales infrequently sighted in waters less than 10 m depth. In a study by RPS (2009) sightings ranged from 0.2 

to 86.5 km from shore with higher concentrations recorded between 8 ӛ 42 km from shore (less than 5% within 

8 km of the shoreline).  

6.3.2. Reptiles 

Flatback turtles have a ӏ@A?@Ӑlikelihood of occurrence within the Proposal area and are likely to be present in 

the adjacent waters. $D9L:9;C LMJLD=ӐK ;JALA;9D @9:AL9L GN=JD9HK L@= .JGHGK9Darea, and the species is known to 

nest at Cable Beach (<10 km from Proposal area), and other mainland and offshore islands, from October to 

March. Roebuck Bay provides foraging habitat and resting for flatback turtles, with the distinct foraging 

habitats in summer and winter (Figure 12; Hounslow et al. 2023). It is likely that flatback turtles would be 

present within the Proposal area and management measures should be implemented to manage potential 

impacts to flatback turtles. 
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Green turtles also have a ӏ@A?@Ӑ likelihood of occurrence within the Proposal area and are likely to be foraging 

in the waters adjacent to the Proposal. Suitable and preferred foraging habitat of seagrass and algae (Whiting 

et al. 2018), is located within Roebuck Bay adjacent to the Proposal area and therefore it is likely that green 

turtles will be present within this area. Management measures should be implemented to manage potential 

impacts to green turtles. 
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Figure 12: Flatback turtle behaviour-specific spatiotemporal patterns of habitat use by adult flatback turtles at Yawuru 

Nagulagun Roebuck Bay, WA (Houslow et al. 2023). 

Core (50% UD; shaded polygons) and representative (95% UD; outline) resting and foraging areas according to (a) season, 

(b) diel period and (c) tide height 
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6.3.3. Sharks and fish 

Green sawfish have a ӏ@A?@Ӑ likelihood of occurrence within the Proposal area and are likely to be utilising the 

waters surrounding the Proposal. The species BIA overlaps the Proposal area and pupping could potentially 

occur in the waters of Roebuck Bay. It is possible that green sawfish could be in the vicinity of the Proposal 

when mature individuals seasonally return to inshore coastal waters to breed and pup (Peverell 2005).  

Largetooth sawfish have a ӏhA?@Ӑ likelihood of occurrence within the Proposal area. Roebuck Bay is a known 

pupping location for largetooth sawfish, with pupping BIA overlapping the Proposal area. The Proposal area 

does not represent suitable nursery habitat for the species, with juvenile nursery areas located within 

mangrove lined creek systems.  

6.4. Fish and fisheries 

6.4.1. Aquatic resources 

The Proposal is located within the North Coast Bioregion which extends from Onslow to the WA/Northern 

Territory border. The Department of Primary Industries and Regional Development (DPIRD) manages the WA 

Aquatic Resources which include the ecosystems and their constituent habitats, captured species and listed 

species, including commercial, recreational, and customary fisheries. This is achieved through managing 

fisheries and aquatic ecosystems, assessment and monitoring of fish stocks, biosecurity management, 

enforcement and education, and commercial and recreational fishing licensing. Within each fishery, indicator 

species are selected to undertake assessments of the fisheries stocks and to determine the status of the 

resource. Indicator species are selected based on their inherent vulnerability, management importance and 

overall risk to sustainability.  

Within the Port areas, commercial fishing is prohibited, and therefore the Proposal area is not within a 

commercial fishing zone. The Waterside restricted zone of the Port waters extends out 60 m in all directions 

from the wharf head (KPA 2021).  

There are nine Aquatic Resources (Appendix D) that overlap the Proposal area and within these there are ten 

commercial fisheries areas overlapping Broome and Roebuck Bay. Six of the ten commercial managed 

fisheries may operate in waters adjacent to the Proposal area:   

¶ Western Australian Pearl Oyster Fishery  

¶ Western Australian Sea Cucumber Fishery 

¶ Mackerel Managed Fishery 

¶ Marine Aquarium Fish Managed Fishery 

¶ Hermit Crab Fishery ӛ targets land based Australian land hermit crab not relevant to Proposal area 

¶ Statewide Specimen Shell Managed Fishery. 

The remaining four commercial fisheries are prohibited or closed fishing areas in the waters of Broome and 

Roebuck Bay: 

¶ Broome Prawn Managed Fishery - Proposal located in prohibited fishing area 
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¶ Kimberley Gillnet and Barramundi Fishery ӛ Proposal located in closed waters 

¶ Northern Demersal Scalefish Managed Fishery ӛ Proposal located in prohibited fishing area 

¶ Kimberley Crab Managed Fishery ӛ Proposal located in prohibited fishing area. 

Recreational fishing is popular in the Kimberley region, and in the Broome region there is a distinct season 

peak in winter (Newman et al. 2023). Sections of the Broome Port Jetty are open for public access and can 

recreational fishing is permitted. The public walkway of the jetty which is utilised by the public and recreational 

fisheries is located on the southern side of the jetty (Figure 13). The public walkway does not extend to the 

Proposal areas. Recreational fishers commonly catch queenfish, trevally, mackerel, tuna and occasionally 

barramundi (Recfishwest 2020).  
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Figure 13: Broome wharf diagram (KPA 2021) 
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6.4.2. Fish communities 

The fish stocks found in the waters of the North Coast Bioregion are entirely tropical (Newman et al. 2023). The 

mangrove-lined creeks of Roebuck Bay support a large diversity of finfish species, and baitfish are common in 

the area and abounds with the incoming tidal waves. Barramundi, threadfin salmon and mangrove jack are 

also species commonly found in Roebuck Bay (fish.gov 2020). The artificial structures of the existing Broome 

wharf provide suitable habitat for fish species. There are fish species present within the Proposal area, with the 

OMMP identifying fish utilising the BCH habitat under and around the existing wharf infrastructure.  

6.4.3. Aquaculture 

Pearl oyster (Pinctada maxima) aquaculture is the dominant aquaculture activity in the North Coast Bioregion. 

Major oyster hatcheries operate in the waters of Broome and the Dampier Peninsular. Pearl farms primarily 

operate in the Buccaneer Archipelago, Roebuck Bay and at the Montebello Islands (Newman et al. 2023). Pearl 

oysters are potentially vulnerable to introduced marine pests including ascidians Didemnum perlucidum. 

Research on the effects of underwater noise from seismic surveys in Roebuck Bay indicate that noise induced 

mortality is very unlikely and sounds levels appear to have no correlation to culture pearl productivity (Parsons 

et al. 2024). Therefore, it is unlikely noise generated by the Proposal would affect pearl aquaculture in the 

adjacent waters.  
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Figure 14:  Pearl oyster operations in Roebuck Bay (Parsons et al. 2024)  

a) Location of the Pinctada maxima collection area (red polygon provides approximate location of wild P. maxima beds), 

exposure area (black square on inset), which contains the bottom-culture lease area (blue polygon)  
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7. Social Surrounds 

The Proposal may temporarily restrict access to sections of the Broome wharf public access walkway, which 

is used by the general public and is popular with recreational fishers.  

7.1. Aboriginal Heritage 

Roebuck Bay is managed under the Yawuru Nagulagun/Roebuck Bay Marine Park. The Yawuru traditional 

owners have managed the land and seas in and around Broome for many generations and have a long-

standing spiritual, cultural and social connection to the land and sea in the region. Roebuck Bay is culturally 

important as it is recognised as the heart of the Yawuru people, the native title holders of the lands and waters 

in and around Broome. 79OMJMӐK ,9LAN= 2ALD= ;D9AE O9K J=;G?FAK=< :Q L@= $=<=J9D !GMJL AF ҐҎҎҔ Ӧ,,22ӆ

WCD2006/001). Following the Native Title determination, Yawuru have negotiated several Indigenous Land 

Use Agreements with the State Government.  

A search of the Department of Planning, Lands and Heritage (DPLH) Aboriginal Cultural Heritage Inquiry 

System (DPLH 2023) identified that the Proposal is located within the Entrance Point/Yinara and Lintapitjin/Lot 

2065 Port Dr Aboriginal Heritage Sites (Table 5). DPLF have advised that their records did not indicate that 

either of these registered sites intersect with the Proposal area. 

Table 5: Registered Aboriginal Heritage Sites (DPLH 2023) 

ID Name Place Status Type 

12873 ENTRANCE POINT/YINARA Registered site Artefacts/Scatter; Camp; 

Creation/Dreaming 

Narrative; Midden 

12410 LINTAPITJIN/LOT 

2065PORT DR 

Registered site Artefacts/Scatter; 

Ritual/Ceremonial; 

Creation/Dreaming 

Narrative; Midden 

7.2. European heritage 

The Port of Broome (Place number 06720) and the Broome deep-water jetty (Place number 04855) are both 

listed on the State Heritage Register due to their significant association with shipping, and imports and 

exports, and more recently tourism (Heritage Council 2021). They are listed as Other Heritage Listings and 

Surveys as Municipal Inventory grading category C: ӑ HD9;= ӦAF;DM<AF? 9 KAL= OAL@ FG :MADL J=E9AFKӧ G> KGE=

cultural heritage significance to Shire of Broome. No constraints. Recommend: Encourage retention of the 

HD9;=Ӆ GJ O@=J= L@=J= 9J= JMAFKӅ 9J;@9=GDG?A;9D >AF<AF?K GJ FG :MADL J=E9AFKӆ 'FL=JHJ=L L@= HD9;=Ӓ (Heritage 

Council 2021).  
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7.3. Stakeholder and community consultation 

The Community Consultation Committee (CCC) for the Port of Broome meets at least three times a year with 

membership comprising of representatives from special interest groups, the Shire of Broome and members of 

the community. The purpose of the CCC is to provide feedback to KPA on infrastructure developments, 

management plans, mechanisms for enhanced community communication and consultation, and identifying 

any potential social, economic and environmental impacts on the community.  

The Proposal will be presented to the Port of Broome CCC to ensure sufficient consultation is undertaken. 

KPA has liaised with Nyamba Buru Yawuru (NBY) on the Proposal. KPA will also liaise with the owner of the 

pearl farm within Port waters about the Proposal.  
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8. Environmental Impact Assessment Approvals 

8.1. Western Australia 

The Environmental Protection Act 1986 (EP Act) is the primary legislation that governs environmental impact 

assessment (EIA) and environmental protection in Western Australia. EIA in Western Australia is conducted by 

the Environmental Protection Authority (EPA) which has prepared administrative procedures for the purposes 

of establishing the practices of EIA.  

Proposals likely to have a significant impact on the environment are required to be referred to the EPA under 

Section 38 of the EP Act.  

Environmental impact assessment (EIA) is the process for evaluating a proposal and its effects on the 

environment. It also considers opportunities for avoidance, minimisation, rehabilitation and offset of 

environmental effects. The EIA process extends from the initial concept of a proposal (including proposal 

alternatives) through implementation to completion, and where appropriate, decommissioning. The EPA 

conducts EIA in five stages:  

1 Referral of a proposal to the EPA  

2 EPA decision to assess a referred proposal  

3 Assessment of the proposal  

4 EPA report on assessment of the proposal  

5 Ministerial decision on the proposal. 

8.2. Commonwealth 

Any actions that are likely to have a significant impact on Matters of National Environmental Significance 

(MNES); which include internationally important flora, fauna, ecological communities and heritage places; are 

required to be assessed under the Commonwealth Environment Protection and Biodiversity Conservation Act 

1999 (EPBC Act) and will need to be referred to the Department of Climate Change, Energy the Environment 

and Water (DCCEEW).  

8.3. Bilateral agreements 

To reduce duplication in the environmental assessment and approval process, the EPBC Act provides for 

agreements between the Commonwealth and a State/Territory to be made for Commonwealth accreditation 

of the processes of the State/Territory (and vice versa), known as bilateral agreements. An assessment of a 

bilateral agreement allows a State or Territory to conduct a single environmental assessment process if formal 

assessment is required by both jurisdictions. At the completion of the assessment the state provides a report 

to the Australian Government assessing the likely impacts of the project on MNES. Following the assessment 

stage, the State and the Australian Government each make a decision on project approval and conditions to 

meet differing requirements. This may result in two approval decisions and two sets of conditions. Bilateral 

assessment agreements have been in place with all jurisdictions since 2015. 
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Under an approval bilateral agreement, a state or territory assesses the likely impacts of a project on the 

environment and makes a decision on approval, accounting for both state matters and matters of national 

environmental significance. Only one decision and one set of conditions (if appropriate) is required before the 

project goes ahead. The Australian Government is now putting in place approval bilateral agreements with 

states and territories. 

8.4. Other Approvals and Regulation 

In addition to the EP Act and EPBC Act approvals the other key State and Federal statutory approvals relating 

to the proposed Proposal are outlined below. 

8.4.1. State Legislation 

¶ Aboriginal Heritage Act 1972 

Regarding Registered Aboriginal sites 

¶ Biodiversity Conservation Act 2016 (BC Act) 

Regarding the potential to impact fauna and flora directly and indirectly  

¶ Contaminated Sites Act 2003 

Regarding land contamination  

¶ Heritage of Western Australia Act 1990 

¶ Heritage of Western Australia Regulations 1991 

¶ Heritage of Western Australian Act 1990 (HWA Act) 

Regarding historic sites 

¶ Maritime Archaeology Act 1973 (MA Act) 

Regarding historic shipwrecks 

¶ Port Authorities Act 1999 

Regarding land zoned for Port use 

8.4.2. Commonwealth Legislation 

¶ Aboriginal and Torres Strait Islander Heritage Protection Act 1984 

Regarding registered Aboriginal sites 

¶ Underwater Cultural Heritage Act 2018 (UCH Act) 

Regarding historic shipwrecks 

Considerations for EIA  

8.5. EPA Environmental Factors 

2@= #. @9K <=>AF=< ҏҒ ӏ#FNAJGFE=FL9D $9;LGJKӐ MF<=J >AN= L@=E=K Ӧ1=9Ӆ *9F<Ӆ 59L=JӅ AJ 9F< .=GHD=ӧ 9K L@=

basis for assessing the environmental impacts of a proposal. Environmental Factors are those elements of the 

environment that may be impacted by a proposal and provide a systematic approach to organising 
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=FNAJGFE=FL9D AF>GJE9LAGF >GJ L@= HMJHGK= G> #' ӄ 2@= #. @9K A<=FLA>A=< 9F ӏ#FNAJGFE=FL9D -:B=;LAN=Ӑ >GJ =9;@

environmental factor and will make judgement on whether the impact of a proposal may be significant. 

An assessment of the key risks for the Proposal has enabled the identification of Preliminary Key Environmental 

Factors that may be significantly impacted by the Proposal, and which require further assessment.  

The Preliminary Key Environmental Factor identified for the Proposal is: 

¶ Marine Fauna 

8.6. Matters of National Environmental Significance  

Any actions that are likely to have a significant impact on MNES which include internationally important flora, 

fauna, ecological communities, and heritage places, are required to be assessed under the Commonwealth 

Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). A preliminary review of the 

Commonwealth MNES was undertaken with respect to the Proposal and the results are presented in Table 6.  

8.7. EIA Mitigation Hierarchy 

The application of the mitigation hierarchy is a fundamental consideration for EIA. This is summarised as 

follows: 

1 Avoid ӛ avoid the adverse environmental impact altogether. This may include reducing the footprint 

or changing the location of the footprint to avoid areas with high environmental values. 

2 Minimise ӛ limit the degree or magnitude of the adverse impact. This may include reducing the 

footprint or carefully selecting technologies, processes (such as re-use of waste products) and management 

measures (such as bunding or dust and noise control measures) to reduce the impact. 

3 Rehabilitate ӛ repair, rehabilitate or restore the impacted site as soon as possible. Adequate 

rehabilitation information is integral to the mitigation hierarchy to ensure early identification of knowledge 

gaps and risk as well as development of criteria and research to meet objectives. 

4 Offset ӛ undertake a measure or measures to provide a compensatory environmental benefit or 

reduction in environmental impact to counterbalance significant adverse environmental impacts from 

implementation of a proposal. The measure(s) are taken after all reasonable mitigation measures have been 

applied and a significant environmental risk or impact remains. Offsets are not appropriate for all proposals 

and will be determined on a proposal-by-proposal basis. 

Note: mitigation may be limited to avoid and minimise for some environmental factors and MNES, where 

rehabilitation options are not available. 
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Table 6: Review of Matters of National Environmental Significance, potential impacts, work completed and possible management measures 

Environmental 

Significance  

Existing Understanding Potential Impacts Work completed Management measures 

World Heritage 

Properties  

Not applicable. 

National 

Heritage Places 

The West Kimberley was added to 

National Register in August 2011. 

This listing recognises the heritage 

values of 19 million hectares of the 

west Kimberley, including 

Aboriginal, historic, aesthetic, 

cultural and natural heritage 

values. 

The Proposal location does not 

overlap the dinosaur tracks located 

at Entrance Point. No impacts are 

anticipated. 

 

- - 

Wetlands of 

international 

importance 

Roebuck Bay Wetland of 

International Importance was 

listed in June 1990. 

The Proposal location is not of 

conservation significant, and no 

significant impacts are anticipated.  

The Proposal is restricted to marine 

piling activities and is not expected 

to impact migratory shorebirds as 

potential impacts are 

predominately associated with 

underwater noise.  

- ¶ Marine Construction 

Environmental Management 

Plan (MCEMP) will include clear 

delineation of work area to 

minimise offsite impacts (i.e. 

waste, spills, marine pests, 

noise management protocols). 

Listed 

Threatened 

Species and 

35 listed threatened fauna species 

and one threatened ecological 

community: Monsoon vine thickets 

Potential impact on threatened 

marine fauna species that are likely 

to be present in the Proposal area 

and potentially exposed to 

A search of the PMST of the 

Proposal area using a 10 km radius 

was completed to identify listed 

Threatened Species and Ecological 

¶ Underwater noise modelling 

¶ MCEMP 

¶ Dedicated Marine Fauna 

Observers (MFOs) 
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Environmental 

Significance  

Existing Understanding Potential Impacts Work completed Management measures 

Ecological 

Communities 

on the coastal sand dunes of 

Dampier Peninsula. 

  

 

underwater noise during pile 

driving and vessel collisions from 

project vessels. 

No potential impacts are 

anticipated to threatened 

ecological communities and 

terrestrial fauna species as 

construction work is restricted to 

the marine environment away from 

the ecological community.  

Communities, the results from this 

search are presented in Appendix 

C. 

Additionally, DBCA Threatened 

Species Database (DBCA 2023) 

were completed results are 

presented in Appendix F. 

Results from the PMST, DBCA, 

literature review, National 

Conservation Atlas and Species 

Profile and Threats Database 

(DCCEEW 2023) were used to 

complete a likelihood of 

occurrence assessment/desktop 

review presented in Appendix D. 

¶ Pre-start and Soft-start 

procedures 

¶ Piling will be restricted to 1 pile 

every 24 hours 

¶ Appropriate lighting to be in 

place. 

Migratory 

Species 

67 listed migratory species may 

occur within the vicinity of the 

Proposal. 

No significant impacts on birds 

anticipated. Potential impact on 

marine migratory species from 

underwater noise during pile 

driving and collisions impacts from 

project vessels. 

A search of the PMST of the 

Proposal area using a 10 km radius 

was completed to identify 

Migratory species, the results from 

this search are presented in 

Appendix C. 

Results from the PMST, DBCA, 

literature review, National 

Conservation Atlas and Species 

Profile and Threats Database 

¶ Avoid humpback whale 

migration 

¶ Underwater noise modelling 

¶ MCEMP 

¶ Dedicated MFOs 

¶ Pre-start and Soft-start 

procedures 

¶ Piling will be restricted to 1 pile 

every 24 hours. 
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Environmental 

Significance  

Existing Understanding Potential Impacts Work completed Management measures 

(DCCEEW 2023) were used to 

complete a likelihood of 

occurrence assessment/desktop 

review presented in Appendix D. 

Commonwealth 

Marine Area 

Not applicable. 

the Great 

Barrier Reef 

Marine Park 

Not applicable. 

Nuclear Actions Not applicable. 

Water resource 

in relation to 

coal seam gas 

development 

and large coal 

mining 

development 

Not applicable. 
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8.8. Key Guidance documents 

The following key Guidance documents (not an exhaustive list) will need to be referred to during the EIA 

process: 

¶ Environmental Factor Guideline Ɏ Benthic Communities and Habitats  

Regarding the potential direct and indirect impacts to Benthic Communities and Habitats (BCH) 

¶ Technical Guidance Ɏ Protection of Benthic Communities and Habitats 

Regarding characterisation of the BCHs and the assessment of impacts 

¶ Environmental Factor Guideline Ɏ Marine Environmental Quality 

¶ Technical Guidance Ɏ .JGL=;LAF? L@= /M9DALQ G> 5=KL=JF MKLJ9DA9ɃK +9JAF= #FNAJGFE=FL 

Regarding the potential for direct and indirect impacts to the quality of water, sediment, and biota 

¶ Environmental Factor Guideline Ɏ Marine Fauna 

Regarding the potential for direct and indirect impacts on marine fauna 

¶ Matters of National Environmental Significance Significant Impact Guidelines 1.1 Environmental 
Protection and Biodiversity Conservation Act 1999 

¶ National Light Pollution Guidelines for Wildlife Including Marine Turtles, Seabirds and Migratory 
Shorebirds. Commonwealth of Australia (2020) 

¶ National Light Pollution Guidelines for Wildlife, Department of Climate Change, Energy, the Environment 

and Water, Canberra (2023). 

9. Potential impacts  

The potential cause-effect pathways of potential impacts on marine fauna associated with the construction of 

Proposal are presented in Figure 15 and include: 

Propagation of underwater noise from pile installation, which may lead to: 

¶ Permanent threshold shift (PTS), temporary threshold shift (TTS), or stress response to marine 
fauna  

¶ Avoidance of important habitat 

¶ Injury or mortality, avoidance behaviour and potential displacement of prey 

Introduction of new substrate, which may lead to: 

¶ New niche/habitat for introduce marine pests to establish 

Presence of project vessels and activities generating underwater noise, which may lead to: 

¶ Avoidance behaviour by marine fauna 

¶ Disruption to marine fauna migratory or foraging behaviours 

Vessel strikes that may cause marine fauna injuries, displacement or death 

Project vessels and piling activities resulting in localised increased turbidity 

¶ Impact to fisheries and aquaculture 

¶ Loss of BCH and associated marine fauna habitat 

Direct loss of BCH within pile locations. 
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Figure 15: Potential impacts to marine fauna and flow on effects associated with the Proposal piling works 
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10. Preliminary impact assessment 

10.1. Benthic communities and habitats 

The construction works within Area 1 and Area 2 are expected to comprise 26 piles with 914 mm diameter. The 

estimated direct loss from construction is considered low and the BCH classes present within this area are well 

represented in the surrounding environment.  

The Proposal will result in the direct disturbance of substrate (~0.0017 ha based on 26 piles) including subtidal 

rocky reef BCH of low biological value which is well represented in the vicinity of the Proposal area and the 

surrounding environment. The Proposal will also result in permanent shading of 610 m2 in Area 1 and 495 m2 

in Area 2. The rocky reef habitat present in the Proposal area would already experience temporary daily or 

permanent shading from the current wharf structure. It is also important to note that the new piles will create 

artificial hard substrate for new benthic communities to colonise, with the piles on the existing wharf structure 

supporting significant and diverse filter feeder, invertebrate and benthic primary producer communities that 

clearly tolerate the level of shading that is experienced under the wharf. Therefore, although some small direct 

loss is unavoidable and the extent of additional shading from the expansion works will increase the overall 

impacts to BCH are considered negligible.  

10.2. Marine environmental quality 

10.2.1. Temporary and localised increased turbidity 

Piling works are expected to result in temporary, localised increase in turbidity, generally within 5 to 20 m from 

the pile location. The marine waters of the Proposal area are naturally turbid due to strong tidal currents, 

especially during spring tides. Therefore, it is expected that any increase in turbidity from piling above ambient 

background conditions would be quickly dissipated.  

The BCH present in the Proposal area and surrounding environment is adapted to highly turbid conditions 

and the rocky reef systems present in the Proposal area do not support benthic primary producers which may 

be susceptible to elevated turbidity. As such this impact is predicted to be very minor and temporary and is 

unlikely to represent a significant impact to marine environmental quality. 

10.2.2. Disturbance of contaminated sediments 

Baseline sediment quality and ongoing monitoring of the Port metal concentrations were all below the DGV 

and GV-high screening levels (ANZG 2018). Current Port operations indicate there is no evidence to suggest 

that current Port operations have been impacting the sediment quality around the Wharf. PAH concentrations 

are generally higher in areas adjacent to the wharf, which has been observed in both the baseline report 

(Ecological 2016) and the ongoing monitoring program (O2 Marine 2023). Areas closest to the ship berths have 

the highest potential risk of the sediment containing potential contaminants. 

The likelihood of disturbing contaminated soil which would release contaminants into the water column is 

low, as the scale of sediment disturbed from piling is low and ongoing environmental monitoring of the Port 

has not detected high concentrations of contaminants of potential concern (O2 Marine 2023).  
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10.3. Marine fauna 

10.3.1. Introduced marine pests 

Introduced marine species include animals, plants, algae, and other biota that exist in a region beyond their 

natural geographic range and have, generally, been translocated by human activity. The National Marine Pest 

Plan 2018-2023 defines introduced marine pests (IMP) as an introduced species that causes harm to the 

environment, social amenity, or industry, or have the potential to do so if they were to be introduced, 

=KL9:DAK@=<Ӆ GJ KHJ=9< AF MKLJ9DA9ӐK E9JAF= =FNAJGFE=FL Ӧ"AWR 2018). Marine pests can be introduced via 

ballast water exchange or biofouling, and examples of the impacts of introduced marine pests in relation to 

the Proposal area include: 

¶ Competition with native species for food and/or habitat, potentially leading to the displacement of 
native species 

¶ Predation of native species 

¶ Alternation of trophic interactions and food-webs 

¶ Loss of commercial and recreational fisheries harvests  

¶ Alteration of ecosystem processes (e.g. nutrient cycling and sedimentation) 

¶ Reduced coastal aesthetics 

¶ Damage to marine and industrial infrastructure 

¶ Reduced aquaculture productivity. 

Analysis of likelihood of introduced marine pests across ports in WA deemed the Port of Broome as having a 

low likelihood of introduction and establishment of marine pests and of the 15 Ports analysed was ranked to 

have the fifth lowest risk (McDonald 2008). Barges are slow moving and deemed as having a moderate risk 

rating of transport marine pests (McDonald et al. 2015). The risk can be reduced in several ways, including 

sourcing WA waters and implementing biofouling and ballast water exchange procedures.  

Currently, KPA implement the State-Wide Array Surveillance Program (SWASP) in collaboration with the 

Department of Primary Industries and Regional Development (DPIRD) to monitor for introduced marine pests 

in the Broome Port. The program allows for early and accurate detection of marine pests in port waters by 

deploying arrays and crab condos under the wharf and undertaking shoreline inspections to identify potential 

invasive marine species (KPA 2023). The likelihood of introducing marine pests during construction from the 

Proposals vessels is low due to the small scale of the Proposal (e.g. short construction timeframe and small 

development envelope) and the current measures implemented by KPA to management marine pests.  

10.3.2. Underwater noise 

Underwater noise exposure has the potential to impact marine fauna in a number of ways as summarised in 

Table 7 and Figure 16. From a population conservation perspective, the most significant consequence could 

be avoidance of critical habitat (e.g. foraging, breeding or resting ground). Generally, highest levels of noise 

occur nearest to the source and reduces further from the source as the noise attenuates, but the nature of 

transmission of sound in the ocean is complex with wave propagation varying in different environments 

(Salgado Kent et al. 2016). Generally, the greatest impact for an individual is likely to occur near a noise source 
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where injury such as permanent threshold shift (PTS) (i.e. permanent hearing damage) is caused (Salgado Kent 

et al. 2016). PTS can range from the permanent damage ear hair cells or to attached neurons, resulting in loss 

of hearing function that does not repair. It can also cause damage to and around hearing structures and 

haemorrhaging of the ear (Salgado Kent et al. 2016). Following PTS is the potential for temporary threshold 

shift (TTS) (i.e. temporary hearing damage), masking and behavioural response, and audibility. Stress induced 

from sound exposure can potentially occur across all the theoretical zones of impact. TTS has previously been 

thought of as reversible damage, however, more recently gathered evidence suggests exposure to moderate-

high levels (up to 40 dB) TTS exposure degeneration can potentially occur (Kujawa and Liberman 2009; 

Salgado Kent et al. 2016). Masking is problematic when communication between animals or the ability to 

sense predators is disrupted. Behavioural responses to sound exposure vary and can include changes in 

swimming (speed and/or direction), diving (frequency and duration), breathing rates, vocalisation, foraging, 

mating, resting, socialising, defensive behaviours and/or moving towards or away from the source (Salgado 

Kent et al. 2016). Short-term behavioural responses including startle and avoidance of the noise can be 

advantageous in keeping individuals at a safe distance, as would occur with predator avoidance. However, 

this is not always the case; in some instances, behavioural response could result in secondary organ or tissue 

damage for example rapid rise from a dive or response by moving directly in line of other threats (Salgado Kent 

et al. 2016).  

The deep-water channel within the Port of Broome ranges from 10 to 50 m in depth which allows for noise to 

attenuate further. Dolphins are known to utilise the deep-O9L=J ;@9FF=D Ӧ =;CD=Q ҐҎҏғӇ "Ӑ!JMR =L 9Dӄ ҐҎҐҐӧ 9F<

therefore could lead to greater exposure to underwater noise, however the noise modelling results indicate 

that dolphins would have to be relatively close to the pile location <75 m for PTS to occur and <185 m for TTS 

(Talis 2024). These distances are relatively small and are manageable for Marine Fauna Observers (MFOs) to 

identify dolphins. Therefore, it is likely that with management measures and noise reduction techniques 

dolphins in Roebuck Bay would not be significantly impacted by underwater noise from the Proposal.  

The method used for piling influences the intensity of the underwater noise produced, the Proposal is 

expected to use hammer pile driving, which produces impulsive underwater noise with a rapid rise in pressure 

(Salgado et al. 2016). Underwater noise modelling has been completed for the Proposal and is presented in 

Appendix D, and a summary of the exceedance distances are in Table 8. Whales have the largest TTS and PTS 

zones and depending on the tidal height the TTS threshold distance ranges from 5 to 10 km due to the deep-

water channel in Broome allowing noise to propagate large distances. Other key marine fauna species the TTs 

ranges were < 600 m and these distances can be effectively managed by MFOs (Talis 2024).  

 

Table 7: Potential impacts of underwater noise to marine fauna 

Impact/response Explanation  

Permanent 

threshold shift 

(PTS) 

Permanent reduction in the sensitivity of hearing, decreased ability to detect sound, permanent 

damage to ear hair cells or attached neurons, irreversible hearing loss, and/or damage to and 

around hearing structures and haemorrhaging of the ear (Salgado Kent et al. 2016). 



 

 

 

 

 

KIMBERLEY PORTS AUTHORITY 

PRELIMINARY ENVIRONMENTAL IMPACT ASESSMENT 

R220322 / 23ENV185 

47 

Impact/response Explanation  

Temporary 

threshold shift 

(TTS) 

Temporary hearing loss or impairment following exposure to high level of noise. Previously been 

thought of as reversible damage but be irreversible (Kujawa and Liberman 2009; Salgado Kent et 

9Dӄ ҐҎҏҔӧӄ 221 ;9F J=<M;= AF<ANA<M9DKӐ ;GEEMFA;9LAGFӅ 9:ADALQ LGdetect prey or predators and/or 

assess environment (Popper and Hawkins 2019). 

Behavioural Behavioural responses can vary and include changes in swimming (speed and/or direction), 

diving (frequency and duration), breathing rates, communication, foraging, mating, resting, 

socialising, defensive behaviours and/or moving towards or away from the source. Sometimes 

behavioural responses can result in secondary organ or tissue damage (e.g., rapid rise from a dive 

or response by moving directly in line with other threats) (Salgado Kent et al. 2016). 

Masking When anthropogenic noise is at a sufficient high level and similar frequency and timing to a signal 

of interest, it can mask the signal affecting the perception of the signal of interest. Masking is 

problematic when communication between animals or the ability to sense predators is disrupted.  

Stress Can potentially occur across all the theoretical zones of impact. Stress can include hormonal, 

autonomic, immune, and behavioural responses (Popper and Hawkins 2019). Prolonged, and 

J=H=9L=< KLJ=KK J=KHGFK=K ;9F := <=D=L=JAGMK LG 9F AF<ANA<M9DӐK @=9DL@ Ӧ.MJK=J and Radford 2011; 

Salgado Kent et al. 2016). 

 

 

Figure 16: Population consequences of disturbances (PCoD) conceptual framework (Pirotta et al. 2018) 
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Table 8: Underwater piling criteria thresholds exceedance distances from marine fauna (modified from Talis 2024) 

Marine fauna 

group 

Tide SEL Onset 

(weighted) 

Distance to Piling activities (m) 

PTS distance 

limit  

TTS distance 

limit  

Behavioural 

response 

Whales Low 

TTS = 168 

PTS = 183 

1,200 5,450 375 

MSL 1,400 8,350 475 

High 1,550 9,550 500 

Dolphins Low 

TTS = 170 

PTS = 185 

65 170 <50 

MSL 70 180 <50 

High 70 185 <50 

Dugongs Low 

TTS = 175 

PTS = 190 

<50 85 <50 

MSL <50 90 <50 

High <50 95 <50 

Turtles and 

sawfish 

Low 

TTS = 189 

PTS = 204 

85 370 65 

MSL 90 440 75 

High 95 500 75 

Crocodile Low 

TTS = 189 

PTS = 204 

85 370 65 

MSL 90 440 75 

High 95 500 75 

 

Fish have two sensory mechanisms for detecting, localising, and interpreting underwater noise and vibrations: 

the inner ear (detects sounds) and the lateral line system (detects vibrations and water flow). All fish species 

(including elasmobranchs) can detect and use particle motion, particularly at frequencies below several 

hundred Hz (Nedelec et al. 2016; Popper and Hawkins 2018). Fish exposure criteria to impulsive noise (hammer 

pile driving) is presented in Table 9. For underwater noise to cause mortality to fish species they would have 

to be close to the noise source (Piling noise source 243 ӛ 257 (peak) dB re 1 µPa at 1 m (Suedel et al. 2019)). 

Noise management procedures such as soft-start will help reduce underwater noise exposure to fish. 

Table 9: Impulsive noise criteria for mortality and recoverable injury for fish (Relative risk for 3 distances: N- near, I-

intermediate, F-far) (Popper et al. 2014; Popper and Hawkins 2019) 

Hearing group Mortality  Recoverable 

injury 

TTS Masking Behaviour 

Fish: no swim 

bladder (particle 

> 219 dB SELcum 

or > 213 dB peak 

> 216 dB SELcum 

or > 213 dB peak 

>>186 dB SELcum (N) Moderate 

(I) Low 

(F) Low 

(N) High 

(I) Moderate 

(F) Low 
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Hearing group Mortality  Recoverable 

injury 

TTS Masking Behaviour 

motion 

detection) 

Fish: swim 

bladder not 

involved in 

hearing (particle 

motion 

detection) 

210 dB SELcum 

or > 207 dB peak 

203 dB SELcum 

or > 207 dB peak 

> 186 dB SELcum (N) Moderate 

(I) Low 

(F) Low 

(N) High 

(I) Moderate 

(F) Low 

Fish: swim 

bladder involved 

in hearing 

(primarily 

pressure 

detection) 

207 dB SELcum 

or > 207 dB peak 

203 dB SELcum 

or > 207 dB peak 

186 dB SELcum (N) High 

(I) High 

(F) Moderate 

(N) High 

(I) High 

(F) Moderate 

Eggs and larvae > 210 dB SELcum 

or >207 dB peak 

(N) Moderate 

(I) Low 

(F) Low 

(N) Moderate 

(I) Low 

(F) Low 

(N) Moderate 

(I) Low 

(F) Low 

(N) Moderate 

(I) Low 

(F) Low 

Peak and rms sound pressure levels dB re 1 µPa; SEL dB re 1 µPa2s-1 

 

10.3.3. Vessel Strike  

Marine fauna that are known to occur within the Proposal area could potentially be impacted by vessels strikes 

during the construction phase, potentially leading to injury or mortality. Vessel strikes have been identified as 

a potential concern for humpback whales, dolphins, dugongs, and turtles in the north-west marine bioregional 

plan (DSEWPaC 2012a). The speed that the vessel is travelling has an influence on the extent of the injury to 

fauna. Laist (2001) found significant increase in the risk of vessel collision between marine megafauna and 

vessels at speeds >10 knots. Speeds >14 knots significantly increase the chance of lethal injury from a vessel 

collision. Vessel speed is a critical factor in the flee response of turtle and dugongs, as the speed of a vessel 

increases ability for dugongs and turtles to flee is reduced, increasing the risk of a vessel strike (Hodgson 2004; 

DoEE 2017b). Marine fauna exposed to persistent interruptions from vessel movements and noise can result 

in disruptions to important behaviours (e.g. feeding, mating, courtship) which can in turn potentially impact 

the reproductive success and ultimately affect population levels (Hodgson and Marsh 2007). The Kimberley 

region provides calving habitat for humpback whales, mother-calf pairs when migrating south tend to stay 

closer to the coastline. Neonate calves are particularly vulnerable to vessel strikes, as they have limited 

swimming and diving abilities and low breath-hold capacity (Irvine and Salgado Kent 2019). 

The likelihood of vessel strikes during construction from the Proposal vessel movements is considered to be 

low due to the scale and disturbance area of the Proposal. The number of vessels used in the Proposal area 
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will be minimal and likely to be one small vessel (e.g. a tender or maybe a barge). Further, the risk is mitigated 

through vessel speed restrictions within the Port where speed limits are restricted to 8 knots. Further details 

are given in Table 10.  

10.4. Social Surroundings 

Social surroundings may be impacted by the temporary closure of the Broome wharf public walkway, and the 

noise generated during the piling works. Recreational fishing from the walkway may be restricted, and 

swimmers within Entrance Point may be exposed to underwater noise from piling. These impacts are likely to 

be small and temporary, and further details are given in Table 10.The piling barge, if required, may also 

increase the potential for marine pests to be introduced to the Port. Though this risk is small, the mitigation 

actions are also presented in Table 10.  
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Table 10: Preliminary Impact Assessment against Environmental Factors 

Environmental Factor & 

Objective 

Relevant 

Proposal 

Activities 

Potential Impacts Management, monitoring, and mitigation Impact Assessment 

THEME: SEA 

Benthic Communities and 

Habitats (BCH) 

To protect BCH so that 

biological diversity and 

ecological integrity are 

maintained. 

Piling 

 

 

¶ Dislodgement of BCH on other piles on wharf Minimise: 

Undertake piling as efficiently as possible to minimise the duration of the 

disturbance.  

Follow KPAs Biosecurity Management Program (First Point of Entry) for incoming 

construction equipment. 

Monitor:  

Undertake annual monitoring of benthic habitat, water, and sediment quality in 

alignment with the KPA Port of Broome OMMP. 

Continue to implement KPA Invasive Marine Pest Species Monitoring Program ӛ 

SWASP measures and biosecurity measures.  

 

Meets EPA Objective 

The rock and mixed assemblage BCH present at the wharf extension 

location is well represented (Figure 6) in the region and are 

considered by the EPA to be of less functional ecological value than 

benthic primary producers. The Proposal areas avoids impacts to 

mudflats, seagrass, or mangrove habitats. 

The installed vertical pile structures will form suitable subtidal 

habitat which will provide a structure with the colonisation of sessile 

marine organisms.  

Artificial habitats have been created by the existing wharf piles. 

These filter feeders have been established in an area with poor light 

(under wharf) and are unlikely to be impacted by the generation of 

plume. 

It is unlikely that if construction equipment is sources from WA water 

and SWASP is continued to be implemented that introduced marine 

pests would establish from this Proposal. 

Using the current method of piling it is anticipated that the EPA 

objective will be met. 

¶ Minor loss of BCH (mixed assemblage, 

sponges, filter feeders, coral and 

macroalgae) present at piling locations 

¶ Temporary and localised slight increase in 

turbidity immediately surrounding the piling 

locations  

Construction 

Vessels 

¶ Plume generation from vessel propeller  

¶ Increased total suspended solids (TSS) and 

reduced light to BCH 

¶ Introduction/translocation of Invasive Marine 

Species during construction/operations (See 

Section 10.3). 
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Environmental Factor & 

Objective 

Relevant 

Proposal 

Activities 

Potential Impacts Management, monitoring, and mitigation Impact Assessment 

Marine Environmental Quality 

To maintain the quality of 

water, sediment and biota so 

that environmental values are 

protected. 

Piling ¶ Disturbance of contaminated sediments (See 

Section 10.1) 

¶ Reduced marine environmental quality due 

to hydrocarbon spills and/or other waste 

discharge during construction works. 

 

Minimise:  

Piling method either barge or on wharf piling method to reduce vessel generated 

plume. 

Develop and implement the MCEMP and ensure hydrocarbons are stored 

following industry standard hydrocarbon management practices (chemical 

handling, storage, segregation, and spill response).   

'F L@= AFKL9F;= G> KHADDK AEHD=E=FL ). ӐK #E=J?=F;Q 0=KHGFK= .D9F Ӧ#0.ӧ 9F<

Marine Oil Pollution Contingency Plan (MOPCP). 

Monitor:  

Continue to undertake annual monitoring of benthic habitat, water, and 

sediment quality in alignment with the KPA Port of Broome OMMP. 

Meets EPA Objective 

Elevated turbidity during piling and construction work will be 

localised and temporary. It is not expected to result in impacts to 

marine quality, especially given the region experiences high turbidity 

levels due to influence from large tides. 

Baseline sediment and potential contaminants investigation of the 

Port and surrounding areas (Ecological 2016; O2 Marine 2019) 

indicated that the sediments in the Port are unlikely to be 

contaminated. Ongoing monitoring of the Port also does not 

indicate that sediment is contaminated, therefore it is not expected 

that contaminates will be disturbance results in impacts to marine 

quality.  

Using the current method of piling it is anticipated that the EPA 

objective will be met. 

Marine fauna 

To protect marine fauna so that 

biological diversity and 

ecological integrity are 

maintained 

Piling 

 

¶ Propagation of underwater noise causing 

PTS, TTS, behavioural response or stress to 

marine fauna (See Section 10.3.2) 

¶ Temporary disturbance of marine fauna 

present in the vicinity of piling operations.  

¶ Injury or mortality of marine fauna 

¶ Avoidance of important habitat or important 

behaviour. 

Avoid: 

Avoid construction works during sensitive ecological windows for marine fauna 

species (e.g. humpback whale southern migration) 

Avoiding sourcing construction equipment and vessels from outside Australian 

waters to reduce the potential for introduced marine pests.  

Minimise:  

Development and implement a MCEMP. 

Piling methods will be undertaken as efficiently as possible to minimise the 

duration of underwater noise disturbance. 

Maximum of 1 pile every 24 hours. 

Implement management zones exclusion and observations zones for key marine 

fauna species. 

The BCH surrounding the Proposal location supports fish communities and there 

are likely to be fish present during construction. Piling methods should be 

implemented using soft-start procedures to drive fish away from the area.  

Piling should aim to avoid high tide where practicable.  

Follow KPAs Biosecurity Management Program (First Point of Entry) for incoming 

construction equipment. 

Monitoring:  

Meets EPA Objective 

Avoiding key ecological windows (humpback whale migration- July 

through to September) and implementing both a MCEMP and UNMP 

will help mitigate the potential impact to marine fauna and the 

impacts are expected to be minimal.  

Implementing appropriate management and mitigation measures it 

is anticipated that the EPA objective will be met.  

¶ Introduced marine pest from construction 

vessels (See Section 10.3) 

¶ New hard substrate available for IMP 

establishment. 
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Environmental Factor & 

Objective 

Relevant 

Proposal 

Activities 

Potential Impacts Management, monitoring, and mitigation Impact Assessment 

Continue to implement KPA Invasive Marine Pest Species Monitoring Program - 

SWASP measures and biosecurity measures. 

Construction 

vessels 

¶ Vessel strikes injury or mortality to marine 

fauna (See Section 10.3.3) 

¶ Underwater noise (See Section 10.3.2) 

¶ Avoidance of important habitat or behaviour 

¶ Hydrocarbon spills and/or other waste 

discharge during construction works. 

 

Avoid: 

Avoid construction works during sensitive ecological windows for marine fauna 

species (e.g. humpback whale southern migration) 

Minimise: 

Where possible piling works to be completed from the existing wharf structure to 

reduce the number of construction vessels.  

The Proposal will be completed using a small number of small vessels (if required 

a tender or a barge). 

All Project vessel/s to comply with Port of Broome vessel speed (8 knots) 

Adhere to the Australian national Guidelines for Whale and Dolphin Watching 

2017 (DoEE 2017a) and National Strategy for Reducing Vessel Strike on Cetaceans 

and other Marine Megafauna (DoEE 2017b). 

'F L@= AFKL9F;= G> KHADDK AEHD=E=FL ). ӐK #E=J?=F;Q 0=KHGFK= .D9F Ӧ#0.ӧ 9F<

Marine Oil Pollution Contingency Plan (MOPCP).  

Meets EPA Objective 

Avoiding key ecological windows, abiding by the Australian national 

Guidelines for Whale and Dolphin Watching 2017 (DoEE 2017a) and 

National Strategy for Reducing Vessel Strike on Cetaceans and other 

Marine Megafauna (DoEE 2017b) and the Port vessel speed limit 

reduces the potential risk of lethal vessel strikes. The potential 

impacts are expected to be minimal, and it is anticipated that the 

EPA objective will be met. 

Theme: People 

Social surrounding 

To protect social surroundings 

from significant harm. 

Piling ¶ Disturbance of public amenity  

¶ Noise generated during piling works 

¶ Public using water at nearby Entrance Point 

beach exposed to underwater noise 

¶ Disturbance of local commercial (e.g. 

adjacent pearl aquaculture leases) and 

recreational fishers 

¶ Damage to the Port of Broome heritage jetty. 

Avoid: 

The site selection/Proposal area is within the KPA operational area of the Port of 

Broomes jetty. 

Minimise: 

Implement MCEMP. 

Construction works to be completed following the KPA Contractor HSE 

Handbook (KPA 2022) and managed in accordance with the Environment 

Protection (Noise) Regulations 1997. 

Inform the public of construction works and implement appropriate public 

exclusion zone, if required. 

Induction process for construction workers including stop work processes. 

Maximum of 1 pile every 24 hours. 

Meets EPA Objective 

Noise generated during construction will be temporary and limited 

to 1 pile every 24 hours, and management and mitigation measures 

will be implemented to manage noise and construction activities.  

Closure of a section of the Broome wharfs public walkway, if 

required, will be temporary during construction works to ensure 

public safety. 

No impacts on the Port of Broomes heritage jetty are predicted.  

 

It is anticipated that the EPA objective will be met. 

Project vessels ¶ Increased vessel traffic and decrease 

maritime safety 

¶ Introduction/translocation of IMPs during 

construction/operations affecting local 

commercial (e.g. adjacent pearl aquacultures 

lease) (See Section 10.3). 

Minimise: 

Piling method either barge or on wharf piling method to reduce the number of 

construction vessels. Development and implement a MCEMP. 

Monitor: 
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Environmental Factor & 

Objective 

Relevant 

Proposal 

Activities 

Potential Impacts Management, monitoring, and mitigation Impact Assessment 

Continue to implement KPA Invasive Marine Pest Species Monitoring Program - 

SWASP measures and biosecurity measures. 
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11. Approvals pathway 

As discussed above, any proposal likely to have a significant impact on the environment is required to be 

assessed under the Western Australian EP Act. Further, any actions that are likely to have a significant impact 

on MNES are required to be assessed under the Commonwealth EPBC Act.  

As outlined above in the preliminary impact assessment the Proposal is not expected to have significant 

impacts on any Matters of National Environmental Significance or Environmental Factors. However, given the 

location, construction type, conservation setting and high level of public interest surrounding development in 

the Broome region it is recommended that the Proposal is referred under both the Commonwealth EPBC Act 

and the Western Australian EP Act. This pathway will avoid the risk of a third-party referral arising during 

construction works and provides a public forum where the environmental aspects of the Proposal can be 

assessed.  

11.1. State 

The Proposal will need to be referred to the WA EPA under the EP Act. Once the EPA has registered a valid 

referral, it must determine whether to assess the referral and also invites public comments through its 

consultation hub on whether or not the EPA should assess the proposal and, if so, the level of assessment. The 

EPA keeps a public record of all referrals and publishes its decision whether or not to assess a proposal, or 

whether or not a proposal is a derived proposal. 

Decision to assess 

If the EPA decides to assess a proposal, the EPA will also decide on the level of assessment, which is the 

proposal-specific requirements that the EPA determines are necessary to assess the proposal. 

2@= #. ӐK <=;AKAGF LG 9KK=KK 9 HJGHGK9D 9F< L@= D=N=D G> assessment is not appealable. 

Decision not to assess 

When the EPA decides not to assess a proposal, it determines that the likely effect on the environment is not 

so significant as to warrant assessment by the EPA. The EPA may give advice and make recommendations on 

the environmental aspects of the proposal to the proponent or any other relevant person or authority. 

If the decision is to assess the EPA will usually set one of the levels of assessment below: 

Referral Information: where the EPA determines that it has enough information to assess the proposal from 

the referral information obtained under S.38  

Referral Information (with additional information): where the EPA determines that it needs information in 
addition to the information it has from the referral information.  

Referral Information (with or without additional information) with public review: where the EPA determines 
that the information it has from the referral information (and additional information where relevant) should 

be made available for public review.  

Environmental review ӛ No Public Review: where the EPA determines that an environmental review is required 
under, but the report on the environmental review (Environmental Review Document) will not be made public.  

Public Environmental Review: where the EPA determines that an environmental review is required, and the 

Environmental Review Document is to be made available for public review.  
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The Western Australian impact assessment process is outlined below in Figure 17 (EPA 2023d). 

 

Figure 17: EPA assessment process 

11.2. Commonwealth 

This Proposal will also need to be referred to the Commonwealth (DCCEEW) under the EPBC Act due to the 

listed threatened species and ecological communities that may be impacted by the project.  

Figure 18 and Figure 19 below provide an overview of the EPBC referral process. The decision is at the 

discretion of the Minister or delegate. 

Please note a bilateral assessment process will be used by the EPA and DCCEEW where appropriate. 
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Figure 18: Environmental assessment of referral under the EPBC Act 



 

 

 

 

 

KIMBERLEY PORTS AUTHORITY 

PRELIMINARY ENVIRONMENTAL IMPACT ASESSMENT 

R220322 / 23ENV185 

58 

 

Figure 19: Assessment of a controlled action under the EPBC Act 



 

 

 

 

 

KIMBERLEY PORTS AUTHORITY 

PRELIMINARY ENVIRONMENTAL IMPACT ASESSMENT 

R220322 / 23ENV185 

59 

12. Recommendations 

Provided below are some recommendations regarding future planning for the Proposal. 

12.1. Design consideration 

The piling method is currently proposed to involve hammer piling only. Avoidance 

Given the sensitivity of the area during humpback whale migration and the results form noise modelling (Talis 

2024) KPA should commit to avoiding humpback whale season (July to September), to mitigate potential 

impacts to the species.  

12.2. Management 

The following Management Plans are recommended to be prepared to support environmental approvals and 

will ultimately be required for the Proposal: 

Marine Construction Environmental Management Plan (MCEMP). 

Timing of construction piling should avoid sensitive ecological windows of marine fauna that could be present 

within the Proposal area, especially humpback whale migration, as whales have the greatest PTS, TTS, and 

behavioural response distances (Appendix D). The Proposal should also consider the relevant threat 

abatement plans, recovery plans and approved conservation advice. Management zones (exclusion and 

observation; Table 11) should be informed from underwater noise modelling and reflect a precautionary 

approach. Underwater noise validation methods should be implemented to ensure management zone are 

sufficient in managing the potential impacts of underwater noise.  

Table 11: Recommended underwater piling observation and exclusion zone distances (based on Talis 2024) 

Marine fauna group 

 

Exclusion Zone (m) Observation Zone (m) 

Whales* 1,700 10,000 

Dolphins 150 500 

Dugongs 150 300 

Turtles  

Crocodiles 

Sawfish** 

200 700 

*Noting timing of piling works is avoiding humpback whale season therefore humpback whales are not expected to be within the 

Proposal area or surrounding environment  

**Sawfish are typically benthic feeders and are unlikely to be observed. They are fish, not surface breathers, therefore they do not 

bask at the surface which makes observations an ineffective mitigation measure 

 

KPA is proposing to use Dedicated Marine Fauna Observers (MFOs) to implement the procedures outline in the 

MCEMP, including 30-minute Pre-start, 30-minute Soft-start, Shutdown, and low visibility procedures. Piling 
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should be limited to maximum of 1 piles every 24 hours should be installed to reduce the potential cumulative 

noise exposure impacts to marine fauna. 

12.3. Environmental Approvals 

The Proposal represents an extension and modification of the existing wharf design. The potential for 

environmental impact from noise is considered low due to the size and scale of the Proposal and can be further 

controlled by piling timing, methods, dedicated Marine Fauna Observers, observations and exclusion zones.  

The Proposal is located within a sensitive and internationally significant marine environment and is in close 

proximity to significant coastal development projects. Therefore, the Proposal justifies a referral to the 

DCCEEW under the EPBC Act and the EPA under the EP Act, even though the potential for environmental 

impacts is considered low.  
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Appendix B. PMST Results 
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Appendix C. Likelihood of occurrence assessment/Desktop review  

The PMST search was completed using a 10 km radius search area from the Proposal location. These results 

were filtered to species with high conservation status (i.e. 2@J=9L=F=< GJ +A?J9LGJQӧ 9F< J9FC=< 9K ӏCFGOFӐ GJ

ӏDAC=DQӐ LG G;;MJ OAL@AF L@= .JGHGK9D K=9J;@ 9J=9 ӦTable C- 1). The likelihood of occurrence of these species was 

assessed and determined using the definitions presented in Section 6.2. Results from this assessment and 

desktop review are presented in Appendix C. 

Table C- 1: PMST 10 km search results and likelihood ranking 

Taxa Species PMST rank  Likelihood of occurrence 

Mammal Humpback whale ӏ)FGOFӐ High 

Mammal Indo-pacific bottlenose dolphin ӏ)FGOFӐ High 

Mammal Snubfin dolphin ӏ)FGOFӐ High 

Mammal Australian humpback dolphin ӏ)FGOFӐ High 

Mammal Dugong ӏ)FGOFӐ High 

Mammal Blue whale ӏ*AC=DQӐ Low 

Reptile Green turtle ӏ)FGOFӐ High 

Reptile Flatback turtle ӏ)FGOFӐ High 

Reptile Hawksbill turtle ӏLikelyӐ Medium 

Reptile Salt-water crocodile ӏ*AC=DQӐ Medium 

Reptile Loggerhead turtle ӏ)FGOFӐ Low 

Reptile Leatherback turtle ӏLikelyӐ Low 

Reptile Short-nosed sea snake ӏ*AC=DQӐ Low 

Fish Green sawfish ӏ)FGOFӐ High 

Fish Freshwater/largetooth sawfish ӏ)FGOFӐ High 

Fish Scalloped hammerhead ӏ*AC=DQӐ Low 

Fish Dwarf sawfish ӏ)FGOFӐ Low 

Fish Narrow sawfish ӏ*AC=DQӐ Low 

Fish Southern bluefin tuna ӏ*AC=DQӐ Low 
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Marine mammals 

Table C- 2: Marine mammals that are 'Known' or 'Likely' to occur in the Proposal area 

Species name EPBC Act 

BC Act 

Relevant policy and guidance, and threatening 

processes  

Population, distribution, primary habitat(s) and life history Likelihood 

Blue whale  

(Balaenoptera musculus) 

Pygmy blue whale 

(B. m. brevicauda) 

EPBC Act 

Endangered 

Migratory 

Cetacean 

BC Act 

Endangered 

Their global (non-statutory) listing by the IUCN is 

ӏ#F<9F?=J=<Ӑӄ Other relevant EPBC Act documents are: 

¶ Conservation Management Plan for the Blue Whale 

(DoE 2015a) 

¶ Threat Abatement Plan for the Impacts of Marine 

Debris on the Vertebrate Wildlife of Australia's Coasts 

and Oceans (DoEE 2018) 

¶ Marine bioregional plan for the North-west Marine 

Region (DSEWPaC 2012a). 

Potential threats derived from the North-west Marine 

Region (DSEWPaC 2012a) to consider when assessing 

impacts of the Proposal: 

¶ Underwater noise 

¶ Vessel strike. 

 

Population: 

The blue whale (B. musculus) has two recognised subspecies in the southern hemisphere: the pygmy blue 

whale (B. m. brevicauda) and the Antarctic blue whale (B. m. intermedia) (Leroy et al. 2021). Reliable 

estimates of the pygmy blue whale population size in Australian waters are currently not available as the 

species ranges over a very large area making it difficult to survey, particularly where aggregation areas are 

still mostly unknown (DoE 2015a). 

ӏLowӐ 

Blue whales BIA overlaps the Proposal 

area, however, satellite data indicates 

that blue whales once passing North 

West Cape continuing their migration to 

Indonesia they almost exclusively 

utilise slope habitat and are generally 

>200 km offshore (Thums et al. 2022) 
Distribution: 

The highest density of pygmy blue whales occurs off WA north-west coastline from April to June during 

their northern migration and November to December during their southern migration (Thums et al. 2022). 

When completing their northern migration up the WA coastline the pygmy blue whales remain close to the 

coastline (100±61.7 km) until they reach North West Cape, at which point they then move further offshore 

(238±13.9 km) towards Indonesia (Double et al. 2014; Thums et al. 2022). Their distribution BIA overlaps 

the Proposal area and migration BIA is located further offshore.  

Primary habitat (migration, breeding, and foraging) and life history: 

There are two foraging BIAs identified off the north-west coast; Ningaloo Reef and around Scott Reef and 

Seringapatam Reef (Thums et al. 2022). The most important areas for pygmy blue whales identified along 

the WA coast were: 

¶ Perth Canyon 

¶ the shelf edge off Geraldton 

¶ the shelf edge from Ningaloo Reef to the Rowley Shoals (not continuous) and including a couple of 

small areas near the shelf edge off approx. 25°S 

¶ the Banda Sea. 

Pygmy blue whale acoustic data indicates limited use of the shelf during both the southern and northern 

migration along the north western WA coastline, with noise loggers deployed on the shelf not detecting 

any whales. The results indicate minor use of the shelf waters between Dampier and Scott Reef with a 

preference for deeper waters (Thums et al. 2022). Pygmy blue whales are slow growing, long-lived species 

living for at least 80 to 90 years or longer (Sears and Perrin 2009). Breeding areas are poorly described, with 

no defined breeding BIAs within Australian waters, though it is thought that breeding occurs in deep 

waters adjacent to tropical islands. 

Australian snubfin dolphin  

(Orcaella heinsohni) 

EPBC Act 

Migratory  

Cetacean 

BC Act 

Migratory 

Their global (non-statutory) listing by the IUCN is 

ӏ4MDF=J9:D=Ӑӄ Other relevant EPBC Act documents are: 

¶ Marine bioregional plan for the North-west Marine 

Region (DSEWPaC 2012a). 

Population: 

Populations of the Australian snubfin dolphin (snubfin dolphin) are generally localised and discrete (Parra 

and Cagnazzi 2016). The population of snubfin dolphin that inhabit Roebuck Bay, WA, is estimated to be 

133 (95% CI 127-148) individuals (Brown et al. 2016). Most individual snubfin dolphins (56%) occupying 

snubfin dolphins display moderate to high degree of site fidelity (i.e. part-time or long-term residency) 

Ӧ"Ӑ!JMR =L 9Dӄ ҐҎҐҐӧӄ 

ӏ&A?@Ӑ 

Roebuck Bay is a known hotspot for 

snubfin dolphins in WA. They have 

been regularly identified within 

Roebuck Bay and in close proximity to 

the Proposal area (Bouchet et al. 2021; 
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Species name EPBC Act 

BC Act 

Relevant policy and guidance, and threatening 

processes  

Population, distribution, primary habitat(s) and life history Likelihood 

P4 Potential threats derived from the North-west Marine 

Region (DSEWPaC 2012a) that are relevant to the 

Proposal: 

¶ Underwater noise 

¶ Human presence 

¶ Chemical spills 

¶ Nutrient pollution 

¶ Habitat modification  

¶ Hydrocarbon spills 

¶ Vessel strike 

¶ Litter and debris. 

 

Distribution: 

The snubfin has been considered a separate species and is endemic to northern Australian and southern 

,=O %MAF=9 Ӧ =9KD=Q =L 9Dӄ ҐҎҎғӇ "Ӑ!JMR =L 9Dӄ ҐҎҐҐӧӄRoebuck Bay is a known hotspot for snubfin dolphins, 

with high detection rates (Bouchet et al. 2021). Further, the area within the Port has been identified to 

;GFL9AF L@= HGHMD9LAGFӐK ;GJ= J9F?= Ӧ"Ӑ!JMR =L 9Dӄ ҐҎҐҐӧӄ 2@= FGJL@=JF @9D> G> 0G=:M;C  9Q L=F<Kto support 

the highest density of snubfin within the bay (Brown et al. 2016; Raudino et al. 2020).  

"Ӑ!JMR =L 9Dӄ ҐҎҐҐӧӄ 2@=Proposal area 

overlaps the species breeding, calving, 

and foraging (high-density) BIAs. The 

nearshore waters of Roebuck Bay 

provide important habitats for 

breeding, feeding, and calving (Brown 

et al. 2014). 

It is likely that snubfin dolphins would 

be in the vicinity of the Proposal area.  

Primary habitat (migration, breeding, and foraging) and life history: 

Snubfin dolphins in the Kimberly region appear to form small local populations, have high site fidelity and 

limited gene flow. They tend to be found in shallow water and appear to rely on this habitat type. Snubfin 

dolphins are found throughout Roebuck Bay, and they have been observed foraging. Snubfin dolphins are 

often observed foraging over shallow mudflats in the northeastern areas of Roebuck Bay. The species 

prefer shallow, protected coastal and estuarine habitats (Brown et al. 2016). 

Roebuck Bay supports a resident community of snubfin dolphins, and the area provides foraging, breeding 

and calving habitat (DSEWPaC 2012b). Snubfin dolphins are thought to live up to 28 years of age. There is 

limited information surrounding the snubfin dolphin life history traits, but they are believed to closely 

resemble the Irrawaddy dolphin (DoE 2023a). 

Dugong 

(Dugong dugon) 

EPBC Act 

Migratory 

BC Act 

OS 

Their global (non-statutory) listing by the IUCN is 

ӏ4MDF=J9:D=Ӑӄ 2@=J= AK FG 9<GHL=< GJ E9<= 0=;GN=JQ .D9F

for this species. Other relevant EPBC Act documents are: 

¶ Threat Abatement Plan for the Impacts of Marine 

Debris on the Vertebrate Wildlife of Australia's Coasts 

and Oceans (DoEE 2018) 

¶ Marine bioregional plan for the North-west Marine 

Region (DSEWPaC 2012a). 

Potential threats derived from the North-west Marine 

Region (DSEWPaC 2012a) that are relevant to the 

Proposal: 

¶ Invasive species 

¶ Vessel strike 

¶ Chemical spills 

¶ Litter and debris. 

Population: 

Dugongs are of high cultural and conservation significance in Australia and many other coastal regions 

globally (DSEWPaC 2012c). In Australia there are two distinct maternal lineages of dugongs. Evidence 

indicates genetic population structure exists in Australia at a large geographical range, with separate 

populations on the west and east coast of Australia (Blair et al. 2014). In the southern Kimberley region, 

the population of dugongs is estimated to be 2,000, with 12,600 in the whole Kimberley region (Bayliss and 

Hutton 2017).  

ӏ&A?@Ӑ 

Dugong BIA overlaps the Proposal area, 

and suitable foraging seagrass foraging 

habitat is located north of the Proposal 

area in Roebuck Bay. It is likely that 

dugongs may be present within this 

area foraging or transiting near the 

Proposal area and mitigation measures 

should address this. 
Distribution: 

In the Kimberley region, dugongs are found in the highest abundances in the north Kimberley (Wunambal 

Gaambera Sea Country encompassing North Kimberley Marine Park), and in Roebuck Bay (Bayliss and 

Hutton 2017). Within Roebuck Bay dugongs are generally concentrated to the south of the Roebuck Bay 

marine park (Bayliss et al. 2017).  

Primary habitat (migration, breeding, and foraging) and life history: 

Dugongs are herbivores, feeding exclusively on seagrass, with a preference for sparse seagrass (< 40% 

cover) beds (Bayliss et al. 2019). Dugongs feed of ephemeral species such as Halophila ovalis, known to 

grow amongst sparse Posidonia australis and Amphibolis antarctica meadows. Therefore, the species is 

restricted to coastal habitats with seagrass habitat present. 

Surveys of dugongs in 2015 and 2017 identified that in the South Kimberley region Roebuck Bay had the 

highest abundance of dugongs (Figure 11). Between surveys the dugong abundance appears to reflect a 

local shift and seasonal shifts that occur throughout Roebuck Bay (Bayliss and Hutton 2017). 

Dugongs are long-lived species with a life expectancy exceeding 70 years of age. Dugongs have a very slow 

and highly variable reproductive rate of one calf produced every 3 to 6 years (Marsh et al. 2011). Males 

reach sexual maturity between the ages of 4 and 13 years old with a body length range from 220 to 250 cm. 



 

 

 

 

 
KIMBERLEY PORTS AUTHORITY 

PRELIMINARY ENVIRONMENTAL IMPACT ASESSMENT 

R220322 / 23ENV185 

79 

Species name EPBC Act 

BC Act 

Relevant policy and guidance, and threatening 

processes  

Population, distribution, primary habitat(s) and life history Likelihood 

Female dugongs reach sexual maturity and can bear their first calf from the ages of 6 to 17 years (Marsh et 

al. 1984; 2011). Reproduction of dugongs is highly seasonal and competitive, during which reproductive 

females are pursued by a group of mounting males (generally four to five) (Burgess et al. 2012). The 

<M?GF?ӐK DA>= @AKLGJQ LJ9ALK J=F<=J L@= KH=;A=K NMDF=J9:D= LG HGL=FLA9D AEH9;LK Ӧ+9JK@ =L 9Dӄ ҐҎҏҐӧӄ 

Humpback whale  

(Megaptera novaenagliae) 

EPBC Act 

Migratory 

Cetacean 

BC Act 

Conservation 

Dependent 

Migratory  

Their global (non-statutory) listing by the IUCN is ӏLeast 

ConcernӐ. Other relevant EPBC Act documents are: 

¶ Listing Advice Megaptera novaeangliae Humpback 

Whale (TSSC 2022) 

¶ Threat Abatement Plan for the Impacts of Marine 

Debris on the Vertebrate Wildlife of Australia's Coasts 

and Oceans (DoEE 2018) 

¶ National Strategy for Reducing Vessel Strike on 

Cetaceans and other Marine Megafauna (DoEE 2017a) 

¶ Australian National Guidelines for Whale and Dolphin 

Watching 2017 (DoEE 2017b) 

¶ Marine bioregional plan for the North-west Marine 

Region (DSEWPaC 2012a). 

Potential threats derived from the North-west Marine 

Region (DSEWPaC 2012a) to consider when assessing 

impacts of the Proposal: 

¶ Underwater noise 

¶ Vessel strike. 

Population: 

Humpback whales have a global distribution consisting of 16 distinct populations currently recognised 

(Jackson et al. 2015). Humpback whales in WA waters represent Population IV, or Breeding Stock D, which 

are humpback whales that annually migrate from their feeding grounds in Antarctica to their breeding 

grounds in northern WA (Jenner et al. 2001; Salgado Kent et al. 2012). Breeding Stock D is the largest 

population of humpback whales worldwide and is estimated at ~20,000 to 30,000 animals (Salgado Kent 

et al. 2012). 

ӏ&A?@Ӑ 

The Proposal overlaps humpback 

whale BIA. Although humpback whales 

are infrequently sighted within Roebuck 

Bay, they are frequently sighted 

offshore during their southern 

migration (closer to the coast). 

Mother-calf pairs are the most sensitive 

cohort and could potentially be 

impacted by the propagation of 

underwater noise during their southern 

migration. 

 

Distribution: 

Humpback whales are known to migrate through the area annually, in the Kimberly region whales are 

present from mid-June through to mid-November, however, the season may vary annually with other 

studies identifying mid-July to mid-October as the timeframe (Thums et al. 2018). The humpback whale 

migration route is generally within 200 km from shore (Jenner et al. 2010). Important resting areas have 

been identified during the southern migration (TSSC 2022) and include: 

Augusta 

Geographe Bay 

Shark Bay 

Exmouth Gulf 

The southern Kimberley region. 

Primary habitat (migration, breeding, and foraging) and life history: 

Calving for humpback whales generally occurs in shallow waters close to the coast. The breeding stock D 

population of WA humpback whale recognised calving grounds extends along the Kimberley coast 

between Camden Sound and Broome. However, recent research suggests these grounds are poorly 

defined and that the calving grounds actually extend south from Camden Sound to at least North West 

Cape (Irvine et al. 2018). James Price Point, offshore of the southern part of the Dampier Peninsula and 

Tasmania Shoal are the most heavily used areas in the Kimberley region during the northward migration. 

During the southern migration, Pender Bay and the northern part of the Dampier Peninsula are the most 

heavily used (Thums et al. 2018). Throughout August, Dampier Peninsula has been identified as providing 

suitable habitat for mother-calf pairs (Thums et al. 2018). Waters in Camden Sound, Gourdon Bay, and the 

Tasmanian Shoals are believed to be more important in August than in September and October. Pender 

Bay is considered core habitat in September and October (Thums et al. 2018).  

Humpback whale calves remain with their mothers for the first year of their lives and provide the calves 

with food, protection and help their development (Seeary et al. 2022). Female humpback whales calve 

every 2 to 3 years, allowing time for the previous year calf to be weaned. 
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Species name EPBC Act 

BC Act 

Relevant policy and guidance, and threatening 

processes  

Population, distribution, primary habitat(s) and life history Likelihood 

Indo-Pacific bottlenose 

dolphins 

(Tursiops aduncus) 

EPBC Act 

Migratory 

Cetacean 

BC Act 

Migratory 

Their global (non-statutory) listing by the IUCN is ӏ,=9J

2@J=9L=F=<Ӑӄ Other relevant EPBC Act documents are: 

¶ Threat Abatement Plan for the Impacts of Marine 

Debris on the Vertebrate Wildlife of Australia's Coasts 

and Oceans (DoEE 2018) 

¶ Marine bioregional plan for the North-west Marine 

Region (DSEWPaC 2012a). 

Potential threats derived from the North-west Marine 

Region (DSEWPaC 2012a) to consider when assessing 

impacts of the Proposal: 

¶ Chemical spills 

¶ Nutrient pollution 

¶ Litter and debris 

¶ Underwater noise 

¶ Habitat modification 

¶ Human presence 

¶ Hydrocarbon spills 

¶ Vessel strike. 

Population: 

The current Indo-Pacific bottlenose dolphin population and trend size is unknown (Braulik et al. 2019). In 

2012-2013 the Indo-Pacific bottlenose dolphin population in Beagle Bay (western side of the Dampier 

Peninsula, north of Broome) was estimated to be 157 *95% CI 137-186) individuals (Brown et al. 2016). 

ӏ&A?@Ӑ 

Indo-pacific bottlenose dolphins BIAs 

overlap the Proposal area and Roebuck 

Bay provides suitable foraging habitat 

for the species. Indo-Pacific bottlenose 

dolphins are frequently sighted within 

Roebuck Bay and in the vicinity of the 

Proposal area (Brown et al. 2017; Bayliss 

and Hutton 2017) 

 

 

 

Distribution: 

Globally Indo-Pacific bottlenose dolphins occur in tropical and subtropical waters from South Africa to the 

Red Sea and eastwards to the Arabian Gulf, India, China, and Japan, southwards to Indonesia and New 

Guinea, and New Caledonia. In Australian waters the species is found in inshore waters such as bays and 

estuaries, nearshore waters, open coastal environments, and shallow offshore waters (Allen et al. 2012). 

In the Kimberley region the southern region of Roebuck Bay has been identified as areas with high 

abundance of dolphins (humpback and bottlenose dolphins) (Bayliss and Hutton 2017).  

Primary habitat (migration, breeding, and foraging) and life history: 

Roebuck Bay, including the Proposal area, is defined as a biologically important area for Indo-Pacific 

bottlenose dolphins. This area is defined as foraging and breeding, calving habitat for the species 

(DCCEEW 2022). This species is generally considered coastal occurring primarily in continental shelf waters 

(less than 200 m deep) near shore and in areas with rocky or coral reefs, sandy or soft sediments, or 

seagrass beds (DSEWPaC 2012b). In Australia Indo-Pacific bottlenose dolphins are restricted to inshore 

area such as bays and estuaries, nearshore waters, open coastal environments, and shallow offshore 

waters (Braulik et al. 2019). 

Australian humpback 

dolphin 

(Sousa sahulensis) 

EPBC Act 

Marine 

BC Act 

Migratory 

P4 

Their global (non-statutory) listing by the IUCN is 

ӏ4MDF=J9:D=Ӑӄ 2@= @MEH:9;C <GDH@AF AK ;MJJ=FLDQ

undergoing threatened listing assessment and is due for 

completion on the 30 October 2024. Other relevant EPBC 

Act documents are: 

¶ Marine bioregional plan for the North-west Marine 

Region (DSEWPaC 2012a). 

Potential threats derived from the North-west Marine 

Region (DSEWPaC 2012a) to consider when assessing 

impacts of the Proposal: 

¶ Chemical spills 

¶ Nutrient pollution 

¶ Litter and debris 

¶ Underwater noise 

¶ Habitat modification 

¶ Human presence 

¶ Hydrocarbon spills 

¶ Vessel strike. 

Population: 

There is currently no complete range-wide population estimate for the Australian humpback dolphin 

(humpback dolphin). It is estimated that the total mature population of humpback dolphins does not 

exceed 10,000 individuals (Parra and Cagnazzi 2016). Across Australia the population structure of the 

humpback dolphin indicates a metapopulation, consisting of small and relatively isolation populations, 

with limited gene flow and low levels of migration between locations (Brown et al. 2014; Parra and 

Cagnazzi 2016). The Kimberley populations of humpback dolphins appear to be genetically distinct to the 

Pilbara populations (Brown et al. 2017).   

ӏ&A?@Ӑ 

The Proposal area overlaps with the 

species foraging and breeding, calving, 

foraging BIAs. Humpback dolphins are 

frequently sighted within the vicinity of 

the Proposal area (Brown et al. 2017; 

Bayliss and Hutton 2017; DӐ!JMR ҐҎҐҐӧӄ 

It is likely that the species would be 

present in the vicinity of the Proposal 

area from time to time, however the 

species is not restricted to this area.  

Distribution: 

Humpback dolphins are distributed in tropical waters of southern Papua New Guinea and northern 

Australia to ~22 to 23°S latitude (Parra et al. 2004). They are generally found in shallow coastal waters in 

small populations of <150 individuals (Sprogis et al. 2016). In the Kimberley region, humpback dolphins 

are broadly distributed and generally observed in shallow-water (less than 30 m depth) (Brown et al. 2017).  

Primary habitat (migration, breeding, and foraging) and life history: 

Humpback dolphins in the Kimberly are often sighted in tidal inlets and creeks, sheltered bays associated 

with mangrove, open rocky coast, shallow sand and mud habitats. They have been observed up to 35 km 

offshore (Brown et al. 2017).  

Roebuck Bay, including the Proposal area, is defined as a biologically important area for humpback 

dolphins. This area is defined as foraging and breeding, calving habitat for the species (DCCEEW 2022). 
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Figure 20: Pygmy blue whale density plots of units and singers detected on fixed loggers for the northern migration on the left and southern migration on the right (Thums et al. 2022) 
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Reptiles 

Table 12: Reptiles that are 'Known' or 'Likely' to occur in the Proposal area 

Species name EPBC Act 

BC Act 

Relevant policy and guidance, and threatening processes  Population, distribution, primary habitat(s) and life history Likelihood 

Loggerhead turtle 

(Caretta caretta) 

EPBC Act 

Endangered 

Migratory 

BC Act 

Endangered 

Loggerhead turtles are globally (non-statutory) listed as 

ӏ4MDF=J9:D=Ӑ :Q L@= '3!,ӄOther relevant EPBC Act documents 

are: 

¶ Recovery Plan for Marine Turtles in Australia (DoEE 2017c) 

¶ Threat abatement plan for predation, habitat degradation, 

competition, and disease transmission by feral pigs (Sus 

scrofa) (DoEE 2017d) 

¶ Threat Abatement Plan for the impacts of marine debris on 

the vertebrate wildlife of Australia's coasts and oceans (DoEE 

2018) 

¶ Threat abatement plan for predation by the European red fox 

(DEWHA 2008b) 

¶ Marine bioregional plan for the North-west Marine Region 

(DSEWPaC 2012a). 

Potential threats derived from the North-west Marine Region 

(DSEWPaC 2012a) to consider when assessing impacts of the 

Proposal: 

¶ Litter and debris 

¶ Underwater noise 

¶ Habitat modification 

¶ Human presence 

¶ Vessel strike 

¶ Light pollution 

¶ Invasive species. 

Population: 

In Australia there are two distinct genetic stocks. Those found in the Kimberley region are 

part of the Western Australian stock (DoEE 2017c). 

ӏ*GOӐ 

The Proposal area does not represent important 

nesting, with the closest important nesting area 

>900 km away, or inter-nesting habitat for the 

loggerhead turtles. No BIAs or critical habitat 

overlaps the Proposal area. 

Loggerhead turtles may be present from time to 

time foraging in suitable habitat near the 

Proposal. 

Distribution: 

Globally, loggerhead turtles are distributed through the subtropical and temperate waters 

of the Mediterranean Sea and Pacific, Indian, and Atlantic Oceans (Casale and Tucker 

2017). In Australia loggerhead turtles distributed through tropical, sub-tropical and 

temperate waters throughout eastern, northern, and western regions of the country 

(DoEE 2017c). 

Primary habitat (migration, breeding, and foraging) and life history: 

Loggerhead turtles predominately feed on benthic invertebrates and often forage in 

nearshore habitats and to depths of 55 m (DoEE 2017c). It is possible that loggerhead 

turtles may be present migrating or foraging through the Kimberley region. Knowledge 

from traditional owners indicate that loggerhead turtles migrate through the Kimberely 

region, however tagging and aerial surveys of the Kimberely did not identify the species 

(Whiting et al. 2018).  

There are no significant nesting beaches surrounding the Proposal area or in the 

Kimberley (Whiting et al. 2018), with major nesting beaches for the species located at Dirk 

Hartog Island, Muiron Islands, Gnaraloo Bay, and Ningaloo coast (DoEE 2017c).  

Leatherback turtle 

(Dermochelys coriacea) 

EPBC Act 

Endangered 

Migratory 

BC Act 

Vulnerable 

Leatherback turtles are globally (non-statutory) listed as 

ӏ4MDF=J9:D=Ӑ :Q L@= '3!,ӄOther relevant EPBC Act documents 

are: 

¶ Recovery Plan for Marine Turtles in Australia (DoEE 2017c) 

¶ Approved Conservation Advice for Dermochelys 

coriacea (Leatherback Turtle) (DEWHA 2008a) 

¶ Commonwealth Listing Advice on Dermochelys coriacea 

(TSSC 2009b) 

¶ Threat abatement plan for predation, habitat degradation, 

competition, and disease transmission by feral pigs (Sus 

scrofa) (DoEE 2017d) 

¶ Threat Abatement Plan for the impacts of marine debris on 

the vertebrate wildlife of Australia's coasts and oceans (DoEE 

2018) 

¶ Threat abatement plan for predation by the European red fox 

(DEWHA 2008b) 

Population: 

There are potentially 3 distinct leatherback turtle stocks in the Indo-Pacific region. 

Leatherback turtles that nest in Australia are all part of the Australian stock (DoEE 2017c).  

ӏ*GOӐ 

The Proposal area and surrounding environment 

does not represent important nesting, interesting 

or foraging habitat. No BIAs or critical habitat 

overlaps the Proposal area. Leatherback turtles 

are likely to occur in offshore waters through the 

Kimberley region (Whiting et al. 2018) and are 

unlikely to be present within the Proposal area. 

 

Distribution: 

Leatherback turtles forage throughout Australian waters. They are predominately found 

in central eastern Australia (Sunshine Coast to central NSW), southern-east Australia 

(Tasmania, Victoria, and eastern southern Australia) and south-western WA (DoEE 2017c). 

Primary habitat (migration, breeding, and foraging) and life history: 

There has been no confirmed nesting of leatherback turtles along the WA coastline, and 

they are rarely observed in coastal areas. Leatherback turtles are an oceanic species and 

remain planktivorous throughout their life, feeding on jellyfish and ascidians (DoEE 

2017c). It is possible that leatherback turtles may be present migrating or foraging through 

the Kimberley region. Knowledge from traditional owners indicate that leatherback 
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Species name EPBC Act 

BC Act 

Relevant policy and guidance, and threatening processes  Population, distribution, primary habitat(s) and life history Likelihood 

¶ Marine bioregional plan for the North-west Marine Region 

(DSEWPaC 2012a). 

Potential threats derived from the North-west Marine Region 

(DSEWPaC 2012a) to consider when assessing impacts of the 

Proposal: 

¶ Marine debris 

¶ Underwater noise. 

turtles migrate through the Kimberely region, however tagging and aerial surveys of the 

Kimberely did not identify the species (Whiting et al. 2018).  

Life history information regarding the leatherback turtles is relatively unknown. It is 

thought that females may lay eggs 4 to 5 time per season, each time laying between 60 to 

120 eggs. Females are thought to nest once every two to three years (DoEE 2017c). 

Flatback turtle 

(Natator depressus) 

EPBC Act 

Vulnerable 

Migratory 

BC Act 

Vulnerable 

Globally (non-KL9LMLGJQӧ L@=Q 9J= DAKL=< 9K ӏ"9L9 "=>A;A=FLӐӄ -L@=J

relevant EPBC Act documents are: 

¶ Recovery Plan for Marine Turtles in Australia (DoEE 2017c) 

¶ Threat abatement plan for predation, habitat degradation, 

competition, and disease transmission by feral pigs (Sus 

scrofa) (DoEE 2017d) 

¶ Threat Abatement Plan for the impacts of marine debris on 

the vertebrate wildlife of Australia's coasts and oceans (DoEE 

2018) 

¶ Threat abatement plan for predation by the European red fox 

(DEWHA 2008b). 

¶ Marine bioregional plan for the North-west Marine Region 

(DSEWPaC 2012a). 

Potential threats derived from the North-west Marine Region 

(DSEWPaC 2012a) to consider when assessing impacts of the 

Proposal: 

¶ Habitat modification 

¶ Human presence 

¶ Invasive species 

¶ Marine debris 

¶ Underwater noise.  

Population: 

There are 5 genetically distinct flatback turtle stocks in Australia. The stock overlapping 

the Proposal area is defined as the South-west Kimberley stock (DoEE 2017c).  

ӏ&A?@Ӑ 

The Proposal is located within Roebuck Bay, a 

known foraging area for flatback turtles. Flatback 

turtles has been widely recorded in Roebuck Bay 

and the species critical habitat overlaps the 

Proposal area. Therefore, it is likely that foraging 

flatback turtles may be present within the 

environment adjacent to the Proposal area, 

however they are not restricted to the area. 

Management measures should be implemented 

to mitigate potential impacts to flatback turtles.  

Distribution: 

Flatback turtles are distributed through tropical waters of northern Australia, Papua New 

Guinea, and Irian Jaya. Flatback turtles nesting in WA may migration as far north to Papua 

New Guinea and south of Perth (DoEE 2017c). The Kimberley region supports a year-round 

coastal aggregation of flatback turtles (Hounslow et al. 2023). 

Primary habitat (migration, breeding, and foraging) and life history: 

Island and mainland beaches of the east Dampier Peninsula supports widespread 

flatback turtle nesting in the winter months (Whiting et al. 2018). Eighty Mile Beach, Eco 

Beach and Lacepede Islands are considered major nesting beaches for the South-west 

Kimberley flatback turtle stock (DoEE 2017c). The Recovery Plan for Marine Turtles defined 

a 60 km interesting buffer from these nesting locations as critical habitat to the survival of 

marine turtles, which overlaps the Proposal area. The foraging BIA is located ~18 km 

offshore from Broome wharf and the interesting BIA is ~18 km in Roebuck Bay. Flatback 

turtles have been widely detected across Roebuck Bay through eDNA analysis, with 

detections recorded around the Port (West et al. 2023). 

Flatback turtles forage in both nearshore and offshore areas (up to 100 m deep). 

Juvenile/adult turtles prefer soft sediment habitats which support benthic invertebrates. 

Roebuck Bay is a known foraging area for the species, with research suggesting distinct 

summer and winter foraging areas within the bay (Hounslow et al. 2023). 

The flatback turtle mating period typically occurs from September to January, with 

nesting occurring from October to March (peak nesting during November - January) (DoEE 

2017c; Fossette et al. 2021). Flatback turtle hatchlings typically emerge from February to 

March (DoEE 2017c). 

Green turtle 

(Chelonia mydas) 

EPBC Act 

Vulnerable 

Migratory 

BC Act 

Green turtles are globally (non-KL9LMLGJQӧ DAKL=< 9K ӏ#F<9F?=J=<Ӑ

by the IUCN. Other relevant EPBC Act documents are: 

¶ Recovery Plan for Marine Turtles in Australia (DoEE 2017c) 

Population: 

There are 9 genetically distinct stocks of green turtles in Australia. Green turtles found 

nesting along the Kimberley coastline are part of the North West Shelf stock (DoEE 2017c). 

ӏ&A?@Ӑ 

Green turtles are known to occur in the waters of 

Roebuck Bay (West et al. 2023). The green turtle 

foraging BIA is located ~18 km (DCCEEW 2022) 
Distribution: 
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Vulnerable ¶ Threat abatement plan for predation, habitat degradation, 

competition, and disease transmission by feral pigs (Sus 

scrofa) (DoEE 2017d) 

¶ Threat Abatement Plan for the impacts of marine debris on 

the vertebrate wildlife of Australia's coasts and oceans (DoEE 

2018) 

¶ Threat abatement plan for predation by the European red fox 

(DEWHA 2008b) 

¶ Marine bioregional plan for the North-west Marine Region 

(DSEWPaC 2012a). 

Potential threats derived from the North-west Marine Region 

(DSEWPaC 2012a) to consider when assessing impacts of the 

Proposal: 

¶ Habitat modification 

¶ Human presences 

¶ Vessel strike 

¶ Changes in turbidity  

¶ Invasive species 

¶ Marine debris 

¶ Underwater noise. 

Green turtles have a circumglobal distribution and are found throughout the tropical and 

subtropical waters. In Australia green turtles are distributed through the tropical northern 

Australian waters (DoEE 2017c).  

from the Proposal area. It is possible that 

foraging turtles could be present within Roebuck 

Bay where suitable habitat exists (e.g. seagrass 

beds north of the Proposal in Roebuck Bay).  

 
Primary habitat (migration, breeding, and foraging) and life history: 

Green turtle BIAs do not overlap the Proposal area; the closest BIA is located 

approximately 18 km offshore from the Broome Wharf. No major important nesting areas 

exist within the Proposal area, however minor nesting areas exist along the Kimberley 

Coast (DoEE 2017c). Recent sampling using eDNA of Roebuck Bay identified green turtles 

at the Port site (West et al. 2023). Habitat utilised by post-hatchling/young juvenile is 

currently unknown, but they are likely to disperse through much of the Indian Ocean and 

Arafura Sea. Juvenile green turtles forage in tidal/subtidal habitats that support coral 

reefs, mangroves, sand, rocky reefs, and mudflats where algal turfs or seagrass meadows 

(DoEE 2017c). Adult green turtles foraging is largely concentrated in shallow waters 

ranging from 1 to 104.5 m (Ferreira et al. 2021). 

Hawksbill turtle 

(Eretmochelys imbricata) 

EPBC Act 

Vulnerable 

Migratory 

BC Act 

Vulnerable 

Hawksbill turtles are globally (non-KL9LMLGJQӧ DAKL=< 9K ӏ!JALA;9DDQ

#F<9F?=J=<Ӑ :Q L@= '3!,ӄ -L@=Jrelevant EPBC Act documents 

are: 

¶ Recovery Plan for Marine Turtles in Australia (DoEE 2017c) 

¶ Threat abatement plan for predation, habitat degradation, 

competition, and disease transmission by feral pigs (Sus 

scrofa) (DoEE 2017d) 

¶ Threat Abatement Plan for the impacts of marine debris on 

the vertebrate wildlife of Australia's coasts and oceans (DoEE 

2018) 

¶ Threat abatement plan for predation by feral cats (DoE 2015c) 

¶ Marine bioregional plan for the North-west Marine Region 

(DSEWPaC 2012a). 

Potential threats derived from the North-west Marine Region 

(DSEWPaC 2012a) to consider when assessing impacts of the 

Proposal: 

¶ Vessel strike 

¶ Marine debris 

¶ Underwater noise. 

Population: 

There are three genetically distinct stocks in Australia, with those at the Proposal area part 

of the Western Australia stock. Majority of the nesting within this stock occurs in the 

Pilbara (DoEE 2017c).  

ӏ+=<AMEӐ 

The Proposal does not represent important 

nesting or inter-nesting habitat for hawksbill 

turtles. However, the species is likely to forage 

within the Kimberely region and could 

potentially be present in the waters adjacent to 

the Proposal where suitable foraging habitat 

exists.  

 

Distribution: 

Hawksbill turtles are globally distributed through tropical, subtropical, and temperate 

waters. In Australia, hawksbill turtles are found in Queensland, the Northern Territory and 

WA (DoEE 2017c). Traditional GOF=JKӐ knowledge on hawksbill LMJLD=KӐ distribution in the 

Kimberely indicates that the species is known to occur but are rare locally (Whiting et al. 

2018). 

Primary habitat (migration, breeding, and foraging) and life history: 

Hawksbill turtles nesting is centred around the Dampier Archipelago, which supports the 

most significant hawksbill turtle rookery in WA and is one of the largest in the Indian 

Ocean (DSEWPaC 2012b). 

Hawksbill turtles forage in tidal and subtidal coral and rocky reefs where there is algae, 

sponges, and soft corals present. The species is often found over reefs, seagrass meadows 

and soft-bottom habitats in clear or turbid waters (DoEE 2017c).  
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Short-nosed sea snake 

(Aipysurus apraefrontalis) 

EPBC Act 

Critically 

Endangered  

BC Act 

Critically 

Endangered 

The global (non-statutory) listing by the IUCN for the species is 

ӏ"9L9 "=>A;A=FLӐӄ 3F<=J "!!##5 9 J=;GN=JQ HD9F AK FGL J=IMAJ=<

as further research is needed to fully understand the threats and 

ecological requirements of the short-nosed sea snake to 

determine the most appropriate management strategies. Other 

relevant EPBC Act documents are: 

¶ Approved Conservation Advice for Aipysurus apraefrontalis 

(Short-nosed Sea Snake) (DSEWPaC 2011a) 

¶ Commonwealth Listing Advice on Aipysurus apraefrontalis 

(Short-nosed Sea snake) (TSSC 2011) 

¶ Marine bioregional plan for the North-west Marine Region 

(DSEWPaC 2012a). 

Potential threats derived from the North-west Marine Region 

(DSEWPaC 2012a) to consider when assessing impacts of the 

Proposal: 

¶ Habitat modification 

¶ Hydrocarbon spills 

¶ Invasive species. 

Population: 

The population estimates for short-nosed sea snakes are inadequately studied due to the 

remoteness of some locations in their known range. Morphological and mitochondrial 

analysis suggests separate breeding populations occur in coastal WA (Sanders et al. 2015).  

ӏ*GOӐ 

There have been previously published records of 

short-nosed sea snakes in the Broome area 

Ӧ"Ӑ F9KL9KA =L 9Dӄ ҐҎҏҔӧӄ 

The Proposal area does not represent preferred 

habitat (Udyawer et al. 2020) for the species and 

therefore area unlikely to be present within the 

Proposal area. 

Distribution: 

They are rarely seen in locations other than Ashmore Reef but has been recorded in waters 

in along the northwest coast, from the Exmouth Gulf and offshore from Roebourne and 

Broome (Sanders et al. 2015; "Ӑ F9KL9KA =L 9Dӄ ҐҎҏҔӧ 

Primary habitat (migration, breeding, and foraging) and life history: 

Habitat suitability modelling for the short-nosed sea snake identified Roebuck Bay as 

having moderate habitat suitability (though not preferred), with the Dampier Peninsula 

having moderate to high habitat suitability (Udyawer et al. 2020). Short-nosed sea snakes 

occur primarily on the reef flats or in the shallow water (<10 m depth) of outer reefs 

(~70 km offshore). The maximum depth of sea snakes was thought to range from 50 to 100 

m, however recent observations have identified sea snakes in the mesophotic zone at 

depths of approximately 250 m (Crowe-Riddell et al. 2019; Liston 2021). During daylight 

hours sea snakes have been observed resting underneath small coral overhangs or coral 

heads in around 1 to 2 m of water. 

Salt-water crocodile 

(Crocodylus porosus) 

EPBC Act 

Marine 

Migratory  

BC Act 

- 

The global (non-KL9LMLGJQӧ DAKLAF? :Q L@= '3!, AK ӏ*=9KL !GF;=JFӐӄ 

This species is not considered as a conservation value priority 

under the North-west Marine Bioregional Plan. 

 

Population: 

The global population of salt-water crocodiles is considered stable and is estimated to 

consist of 500,000 mature individuals (Webb et al. 2021). The Australian population is 

estimated to be between 100,000 and 200,000 mature individuals (DoE 2023b).  

ӏMediumӐ 

The Proposal area does not represent preferred 

habitat for the species. Salt-water crocodiles are 

occasionally sighted in Broome at Cable Beach 

and within Roebuck Bay. and therefore, may 

occasionally be present within waters adjacent 

to the Proposal.  

Distribution: 

Salt-water crocodiles are currently found in water throughout Australia and Asia, 

including Bangladesh, Brunei Darussalam, India; Indonesia, Malaysia, Myanmar, Palau, 

Papua New Guinea, Philippines, Singapore, Solomon Islands, Sri Lanka, Timor Leste, and 

Vanuatu (Webb et al. 2021). 

In WA, salt-water crocodiles are primarily found in the Kimberley region, with isolated 

records in the Pilbara and as far south as Carnarvon. In the Kimberely salt-water 

crocodiles are distributed through most of the major river systems. Salt-water crocodiles 

have been recorded in the Broome area (AOC 2022; Jones 2023).  

Primary habitat (migration, breeding, and foraging) and life history: 

In Australia salt-water crocodiles most inhabit tidal rivers, costal floodplains and 

channels, billabongs and swamps and are often found in mangrove habitats (DoEE 

2023b). They have been found in areas up to 150 km inland of the coast. Movements of 

salt-water crocodiles between rivers, in northern Australia, appears to be related to sex 

and ontogenetic social status (Webb et al. 2021).  
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Species name EPBC Act 

BC Act 

Relevant policy and guidance, and threatening processes  Population, distribution, primary habitat(s) and life history Likelihood 

Salt-water crocodiles are opportunistic feeders and primarily feed on crustaceans, insects 

and mammals (larger individuals) and to a lesser extent fish (DoE 2023b). Saltwater 

crocodiles nest during the wet season, peak nesting in January and February. Females lay 

on average between 52 and 60 eggs in mound nests in tall vegetation near water. Once 

hatched mothers will guard the hatchlings for up to two months (DoE 2023b).  

 

Fish and sharks 

Table 13: Shark and fish species that are 'Known' or 'Likely' to occur in the Proposal area 

Species name EPBC Act 

BC Act 

Relevant policy and guidance, and threatening processes  Population, distribution, primary habitat(s) and life history Likelihood 

Scalloped hammerhead  

(Sphyrna lewini) 

EPBC Act 

Conservation 

Dependent 

BC Act 

- 

The global (non-KL9LMLGJQӧ DAKLAF? :Q L@= '3!, AK ӏ!JALA;9DDQ

#F<9F?=J=<Ӑӄ Scalloped hammerhead remains under 

assessment by the Threaten Species Scientific Committee, 

with the advice for listing in the Endangered or 

Conservation Dependent category expected to be 

completed by 29 February 2024. Other relevant EPBC Act 

documents are: 

¶ Listing Advice Sphyrna lewini scalloped hammerhead 

(TSSC 2018).  

Population: 

Genetic analysis on the scalloped hammerhead sharks indicates limited gene flow with the WA 

population, suggesting very little movement/exchange of sharks to or from WA. Therefore, the 

connectivity of the WA sharks is limited (Heupel et al. 2020). 

ӏ*GOӐ 

Scalloped hammerheads are coastal and 

semi-oceanic pelagic species, found over 

continental and insular shelves and nearby 

deep water (Rigby et al. 2019).  

There have been no recorded sightings 

within the Proposal area or surrounding 

environment (DBCA 2023), therefore it is 

unlikely that the species would be present.  

Distribution: 

Scalloped hammerhead sharks are globally distributed through tropical and subtropical waters 

(Simpfendorfer 2014). In Australia, they are found in New South Wales, Queensland, the Northern 

Territory, and WA (Compango 1984; Last and Stevens 2009). 

Scalloped hammerhead sharks distributed is segregated by size and sex. Australian waters 

predominately primarily consist of small adult males and juveniles (Chin et al. 2017). Females are 

predominately found in the waters off Indonesia and Papua New Guinea and migrate back to 

Australia to give birth (Chin et al. 2017). 

Primary habitat (migration, breeding, and foraging) and life history: 

Scalloped hammerhead sharks are typically found in continental shelf waters, but also regularly 

enter estuaries and open ocean environments, from the intertidal zone to at least 275 m deep 

(Compagno 1984). 

Newborn scalloped hammerhead sharks tend to stay in coastal zones. Their lifespan is estimated 

at 21 years for males and up to 35 years for females (FRDC 2019). Males reach maturity between 

the 5.7 to 8.9 years and females reach maturity when they reach approximately 200 cm in length, 

however it can take females up to 15 years to reach reproductive age (FRDC 2019). Northern 

Australia provides nursery habitat for scalloped hammerheads, with neonates only being 

recorded in the norther areas of WA (Chin et al. 2017).  

Freshwater/Largetooth 

sawfish 

(Pristis pristis) 

EPBC Act 

Vulnerable 

Migratory 

BC Act 

The global (non-KL9LMLGJQӧ DAKLAF? :Q L@= '3!, AK ӏ!JALA;9DDQ

#F<9F?=J=<ӐӄOther relevant EPBC Act documents are: 

¶ Approved Conservation Advice for Pristis pristis 

(largetooth sawfish) (DoE 2014b) 

Population: 

The Australian largetooth sawfish are part of the Indo-West Pacific population and make up a 

large proportion of the population and are considered globally important (DoE 2014). Largetooth 

sawfish in Australian waters should be considered as independent demographic 

units/populations.  

ӏ&A?@Ӑ 

The freshwater/largetooth sawfish BIA 

overlaps the Proposal area. The area is 

known to support pupping and foraging. 
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Species name EPBC Act 

BC Act 

Relevant policy and guidance, and threatening processes  Population, distribution, primary habitat(s) and life history Likelihood 

P3 ¶ Sawfish and River Sharks Multispecies Recovery Plan 

(DoE 2015c) 

¶ Marine bioregional plan for the North-west Marine 

Region (DSEWPaC 2012a). 

Potential threats derived from the North-west Marine 

Region (DSEWPaC 2012a) to consider when assessing 

impacts of the Proposal: 

¶ Litter and debris. 

Distribution: 

Largetooth sawfish are distributed throughout the Kimberley, where the Fitzroy River is a globally 

important nursery (Lear et al. 2019). They pup in the Fitzroy River, followed by migration down 

the whole Pilbara Coast to the top of the Exmouth Gulf. 

The waters adjacent to the Proposal area 

provide suitable foraging habitat and the 

species could be present in adjacent whiles 

migrating along the Kimberley coastline. 

Primary habitat (migration, breeding, and foraging) and life history: 

The Fitzroy River is identified as a globally important nursery area (Lear et al. 2019). After pupping 

in the Fitzroy River, largetooth sawfish migration down the Kimberley and Pilbara coastlines to 

the top of Exmouth Gulf (Per comms D. Morgan 2022). Pupping in the Fitzroy River occurs late in 

the wet season when water levels are higher (Lear et al. 2019) 

Largetooth sawfish experience an ontogenetic shift in habitat use, with neonates and juveniles 

inhabiting primarily freshwater reaches of rivers and estuaries, and adults inhabiting marine and 

estuarine environments (DoE 2014). Juveniles from the ages of 3 to 4 (<4 m length) are found in 

freshwater, while juveniles and subadults are found predominately in rivers and estuaries. Adults 

are often found in coastal and offshore waters (up to 25 m depths) (DoE 2023c). 

Dwarf sawfish 

(Pristis clavata) 

EPBC Act 

Vulnerable 

Migratory 

BC Act 

P1 

The global (non-KL9LMLGJQӧ DAKLAF? :Q L@= '3!, AK ӏ!JALA;9DDQ

#F<9F?=J=<Ӑӄ -L@=J J=D=N9FL #. ! ;L <G;ME=FLK 9J=ӆ 

¶ Approved Conservation Advice for Pristis clavata (Dwarf 

Sawfish) (DEWHA 2009d) 

¶ Commonwealth Listing Advice on Pristis clavata (Dwarf 

Sawfish) (TSSC 2009b) 

¶ Sawfish and River Sharks Multispecies Recovery Plan 

(DoE 2015c) 

¶ Marine bioregional plan for the North-west Marine 

Region (DSEWPaC 2012a).  

Potential threats derived from the North-west Marine 

Region (DSEWPaC 2012a) to consider when assessing 

impacts of the Proposal: 

¶ Litter and debris. 

 

Population: 

Currently population estimates for mature dwarf sawfish in Australian waters is not known (TSSC 

2009b). 

ӏ*GOӐ  

There have been no reported sightings of 

dwarf sawfish in the Proposal area (DBCA 

2023; ALA 2023). The waters of the Proposal 

area do not represent preferred habitat and 

therefore is unlikely the species would be 

present. 

 

Distribution: 

Dwarf sawfish are found in northern Australia and Papua New Guinea, historically they were 

found in India, Malaysia and Indonesia but are now extinct (Morgan et al. 2021). In Australia, dwarf 

sawfish are generally found in the Kimberley region, with the species unlikely to be found south 

of Cape Keraudren (Morgan et al. 2021).  

Primary habitat (migration, breeding, and foraging) and life history: 

Estuaries in the north-western region of Australia provide nursey habitat for juvenile dwarf 

sawfish for the first three years of their life.  

The species is restricted to brackish and saltwater habitats. Nursery areas in north-western 

Australia are found in estuarine habitats, and immature juveniles will remain in nursery habitats 

until they reach 3 years of age. The Fitzroy River provides important nursery habitat for the species 

during the late dry season (Morgan et al. 2021). Adult dwarf sawfish are found in inshore waters, 

but seasonally migrate between inshore and offshore waters (DEWHA 2009d). 

Green sawfish 

(Pristis zijsron) 

EPBC Act 

Vulnerable 

Migratory 

BC Act 

The global (non-KL9LMLGJQӧ DAKLAF? :Q L@= '3!, AK ӏ!JALA;9DDQ

#F<9F?=J=<ӐӄOther relevant EPBC Act documents are: 

¶ Approved Conservation Advice for Green Sawfish 

(DEWHA 2008c) 

Population: 

There is limited information on the current population size and trends for green sawfish in 

Australian waters (DoE 2015). Green sawfish populations in WA and the Gulf of Carpentaria are 

genetically distinct stocks are considered genetically distinct stocks (Morgan et al. 2017).  

ӏ&A?@Ӑ 

The Proposal overlaps with green sawfish BIA 

and pupping is known to occur within the 

Kimberley region. Green sawfish are known 

to occur in the waters adjacent to the 
Distribution: 
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Vulnerable ¶ Listing Advice for Pristis zijsron (Green Sawfish) (TSSC 

2008b) 

¶ Sawfish and River Sharks Multispecies Recovery Plan 

(DoE 2015c) 

¶ Marine bioregional plan for the North-west Marine 

Region (DSEWPaC 2012a). 

Potential threats derived from the North-west Marine 

Region (DSEWPaC 2012a) to consider when assessing 

impacts of the Proposal: 

¶ Litter and debris. 

In Australia, green sawfish are distributed from the Whitsundays in Queensland across northern 

Australia to Shark Bay in WA (Harry et al. 2022). Green sawfish do not enter freshwater instead are 

found in inshore and offshore marine waters, or in shallow estuarine waters.  

Proposal (DBCA 2023). It is likely pupping 

occurs in Roebuck Bay and represents 

important habitat for the species.  

 Primary habitat (migration, breeding, and foraging) and life history: 

It is speculated that green sawfish pupping is widespread across the northwest Australia 

coastline. With green sawfish pups found from Shark Bay (at the mouth of Gascoyne River), 

Exmouth Gulf and throughout the Kimberley to Gulf of Carpentaria (Harry et al. 2022).  

Green sawfish are strongly associated with mangrove and mudflat habitats. Mangroves provide 

nursery habitat for juvenile green sawfish. Green sawfish forage in shallow, sandy, or muddy 

substrate, they hunt at low tide, using the incoming tide to enter foraging areas and leaving on 

the outgoing tide (Stevens et al. 2008). Green sawfish breeding BIA overlaps the Proposal area 

and it is likely pupping occurs in mangrove lined creeks in Roebuck Bay.  

Green sawfish habitat preference changes with growth. Morgan et al (2017) found that juvenile 

green sawfish display a high site fidelity for at least 3 to 6 months. As BMN=FAD=KӐ size increases, they 

move out of nursery grounds and begin to move along the coast, and occasionally venture into 

deeper waters and forage in tidal creeks further from nursery grounds. At 1 year old, individuals 

usually stay in very shallow waters and depth use increases with age and growth, although depth 

use of green sawfish up to approximately age 5 is dominated by shallow areas <2 m (Morgan et 

al. 2017).  

Narrow sawfish 

(Anoxypristis cuspidata) 

EPBC Act 

Migratory 

BC Act 

- 

The global (non-KL9LMLGJQӧ DAKLAF? :Q L@= '3!, AK ӏ!JALA;9DDQ

#F<9F?=J=<Ӑӄ 2@=J= 9J= FG 9<GHL=< GJ E9<= 0=;GN=JQ .D9F

or threat abatement plans for this species. This species is 

not considered as a conservation value priority under the 

North-west Marine Bioregional Plan. 

The species is currently undergoing a threatened listing 

assessment which is due for completion on 30 October 

2024.  

Population: 

Genetic analysis indicates that narrow sawfish form one global population (Feutry et al. 2021; 

Haue et al. 2023). In Australia, narrow sawfish appear to have experienced a 30 to 49% population 

reduction over the last 18 years (Kyne et al. 2021; Haue et al. 2023). In Australia narrow sawfish 

have a broadscale population structure across four geographic regions (Green et al. 2018): 

¶ North-west Australia 

¶ Gulf of Carpentaria (Australia) 

¶ Eastern Australia 

¶ Papua New Guinea. 

ӏ*GOӐ 

Narrow sawfish are generally found further 

offshore in deeper waters. There have been 

no sightings of narrow sawfish within the 

Proposal area or surrounding environment. 

The Proposal area does not represent 

important habitat for the species, and they 

are unlikely to be present.  

Distribution: 

Narrow sawfish are distributed along the WA coastline from Onslow through to the Northern 

Kimberley region. Narrow sawfish were commonly caught as bycatch by the nearshore gillnet 

fisheries in the Kimberley in 2003 and 2004, more recent data is not available but bycatch trends 

from the Pilbara Interim Trawl Managed Fishery have been variable (Haue et al. 2023). Narrow 

sawfish are found from Onslow through to the northern Kimberley, in Australia. Compared to 

other sawfish species, narrow sawfish are found in larger number offshore. 
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Primary habitat (migration, breeding, and foraging) and life history: 

Narrow sawfish are often found offshore and tend to prefer offshore habitats, with fishery trawling 

bycatch data capturing them in waters depths between 0 to 128 m. However, they can still be 

found in smaller numbers along the coastline. Adult narrow sawfish are generally found further 

offshore. Juveniles are found in shallow (<15 m depth) estuaries and coastal seas which provide 

nursery habitat ("Ӑ F9KL9KA =L 9Dӄ ҐҎҏґ; Haue et al. 2023). No narrow sawfish have been recorded 

within the Proposal area (DBCA 2023). Female narrow sawfish reach sexual maturity at 3 years old 

and a maximum age of 9 years (Feutry et al. 2021). 

Southern bluefin tuna  

(Thunnus maccoyii) 

EPBC Act 

Conservation 

Dependent 

BC Act 

Vulnerable 

The global (non-statutory) listing by the IUCN is 

ӏ#F<9F?=J=<ӐӄThere are no adopted or made Recovery Plan 

or threat abatement plans for this species. This species is 

not considered as a conservation value priority under the 

North-west Marine Bioregional Plan. Other relevant EPBC 

Act documents are: 

¶ Commonwealth Listing Advice on Thunnus maccoyii 

(Southern Bluefin Tuna) (TSSC 2010). 

No threats identified in the Commonwealth listing advice 

were relevant to the Proposal. 

Population: 

No population assessments have been completed since 2009, when the population was 

estimated at 460,000 mature individuals (CCSBT 2009). 

ӏ*GOӐ 

Southern bluefin tuna are a deep-

water/pelagic migratory species. The 

Proposal area does not represent preferred 

or suitable habitat for the species. Therefore, 

it is unlikely they would be present. 

Distribution: 

Southern bluefin tuna are a migratory species, where they partake in annual migrations crossing 

the Pacific, Atlantic, and Indian Ocean. Typically, southern bluefin tuna occur in waters between 

30ӛ50 °S. Southern bluefin tuna are predominately found in Australian water during the winter 

months and are widely distributed through northern WA to the southern region of Tasmania and 

to northern New South Wales. Juveniles, between the ages of 1 and 2 years are found in inshore 

waters of WA and SA (CCSBT 2009). 

Primary habitat (migration, breeding, and foraging) and life history: 

Each year from September to April, adult southern bluefin tuna, aged between 11 and 12 years 

old, migrate from their southern Australian feeding grounds to their single identified spawning 

grounds in waters south of Indonesia (TSSC 2010; ASBTIA 2021). Juvenile southern bluefin tuna 

potentially utilise the Leeuwin current to migrate from their spawning grounds to the Great 

Australian Bight. Juveniles will remain at the Great Australian Bite through the summer months 

and migrate to the central Indian Ocean in winter. They complete this migration seasonally until 

the three years of age when they 9J= >GMF< AF L@= ӏ5=KL 5AF< "JA>LӐ ӦҒҎ-45 °S). Mature southern 

bluefin tuna are rarely found in nearshore surface waters, adults oceanic, pelagic and can be 

found to depths of at least 1,000 m (Collette et al. 2021).  
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Appendix D. Aquatic Resources 

Table D- 1: Aquatic Resources overlapping the Proposal (Newman et al. 2023) (bolded fisheries are relevant to the 

Proposal) 

Aquatic Resource Fisheries Key Indicator Species for the Kimberley 

North Coast Prawn 

Resource 

Commercial 

¶ Kimberley Prawn Managed Fishery 

¶ Broome Prawn Managed Fishery 

¶ Nickol Bay Prawn Managed Fishery 

¶ Onslow Prawn Managed Fishery 

Recreational 

¶ Banana prawns 

¶ Western king prawns 

North Coast 

Nearshore and 

Estuarine Resource  

Commercial  

¶ Kimberley Gillnet and Barramundi Fishery 

Recreational 

¶ Barramundi 

¶ King threadfin 

 

North Coast 

Demersal Resource 

Commercial 

¶ Northern Demersal Scalefish Managed 

Fishery 

¶ Pilbara Demersal Scalefish Managed Fishery 

Recreational 

¶ Goldband snapper 

¶ Red emperor 

Pearl Oyster Managed 

Fishery Resource 

Commercial 

¶ Western Australian pearl oyster fishery 

Customary 

Silver lipped pearl oyster  

Sea Cucumber 

Resource 

Commercial 

¶ Western Australian Sea Cucumber Fishery 

Customary  

¶ Sandfish 

North Coast Crab 

Resource 

Commercial 

¶ Pilbara Crab Managed Fishery 

¶ Kimberley Crab Managed Fishery 

Recreational 

Customary 

¶ Blue swimmer crab 

¶ Mud crab 

Statewide Larger 

Pelagic Finfish  

Commercial 

¶ Mackerel Managed Fishery 

Recreational 

¶ Spanish mackerel 

¶ Grey mackerel 

¶ Samson fish 

Statewide Specimen 

Shell  

Commercial 

¶ Specimen Shell Managed Fishery 
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Aquatic Resource Fisheries Key Indicator Species for the Kimberley 

Statewide Marine 

Aquarium Fish and 

Hermit Crab  

Commercial 

¶ Marine Aquarium Managed Fishery 

¶ Hermit Crab Managed Fishery 

 

¶ Syngnathids  

¶ Invertebrates  

¶ Hard corals  

¶ Soft coral  

¶ Living rock & living sand  

¶ Sponges  

¶ Algae/Seagrasses  

¶ Hermit Crabs  
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Appendix E. Underwater noise modelling report (Talis 2024) 
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Appendix F. DBCA Marine Fauna Sightings and BIAs 
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Figure E- 1: Humpback whale sightings in the vicinity of the Proposal (DBCA 2023) 






















