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Acronyms and Abbreviations

Acronyms  and Description

Abbreviations

ANZG Australian and New Zealand Guidelines

BC Act Biodiversity Conservation Act 2016 (Western Australia)

BCH Benthic Communities andabitats

BIA Biologically Important Area

CCC Community Consultation Committee

CD Conservation Dependent

CSMF Conservation Significant Marine Fauna

DAWE Department of Agriculture, Water and the Environment

DAWR Department of Agriculture anfater Resources

dB Decibels

DBCA Department of Biodiversity, Conservation and Attractions
DCCEEW Department of Climate Change, Energy, the Environment and Water
DEWHA Department of Water, Heritage and the Arts

DGV Default guideline value

DPIRD Department of Primary Industries and Regional Development
DPLH Department of Planning, Lands and Heritage

DSEWPaC Department of Sustainability, Environment, Water, Population and Communities
EIA Environmental Impact Assessment

EP Act WesternAustraliarEnvironmental Protection Act 1986

EPA Environmental Protection Authority

EPBC Act Environment Protection and Biodiversity Conservation Act 1999
ERP Emergency Response Plan

GIS Geographic Information Systems

GPS Geographidositioning System

HWA Heritage of Western Australian Act 1990

IMP Introduced Marine Pest

IUCN International Union for the Conservation of Nature

km kilometre
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Acronyms  and Description

Abbreviations

km? Squae kilometre

KPA Kimberley Ports Authority

LEP Level of Ecologic#rotection

m metres

MA Act Maritime Archaeology Act 1973

MCEMP Marine Construction Environmental Management Plan
MFO Marine Fauna Observer

MNES Matters of National Environmental Significance
MOPCP Marine Oil Pollution Contingency Plan

OMMP Ongoing Marine Monitoring Program

PAH polycyclic aromatic hydrocarbons

PEC Priority Ecological Communities

PEIA Preliminary Environmental Impact Assessment
PMST Protected Matters Search Tool

PTS Permanent threshold shift

SEL SoundExposure Level

SPL Sound Pressure Level

SWASP State Wide Array Surveillance Program

TEC Threatened Ecological Communities

TPH total petroleum hydrocarbons

TSS Total suspended solids

TSSC Threatened Species Scientific Committee

TTS Temporary Threshold Shift

UNMP Underwater Noise Management Plan

WA Western Australia

WAMSI Western Australian Marine Science Institute
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1. Introduction

1.1. Proposaldescription

Kimberly Ports Authority (KPA) is proposing to undertake improvements and modifications (works) to the
wharf at the Port dBroome(the Port)to maximise wharf space and facilities while assisting with safe and
efficient operationsThe Port is locatedearEntrance Point at the tip of the Broomeninsulanorth-west of

Roebuck Bagnd approximately 5 km souttvest of the town of BroomEigurel).2 @= . GJL AK L @-
largest deepwater 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 pilitigeiiollowingareas on the wha¢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 presentedrigure2. Area 1 ispproximately 612 andwill be utilised primarily for storing
miscellaneous stevedoring equipment such as gangways, rigging boxes, sea containers, and forklifts. Area 2 is
approximately 49,9 F< OADD : = L@= >GMF<9LAGF >GJ F=0 >9; ,
preliminary design suggests there will be approximé&®élpiles requiretb be driven in with a hammer (size
of hammer will be determined by tleentractor) apart of theproposed works.
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1.2. Scope andbobjectives

This Preliminary Environmental Impact Assessni&iAprovides an initial assessment of the potential
environment impacts and management measures associated with the modificationswdiadlfeat the Port
These includéhe following

Characterisation of the existing environment and identifies features of conservation significance
relevant to théProposalarea

Identify features and species of conservation significance that may be impacted Psoplosa)
including:
Species listed under tteommonwealth Environmental Protection and Biodiversity Act 1999
Species listed under th&'estern Australian Biodiversity Conservation Act 2016
State or Commonwealth marine parks or reserves

Identifies the potential environmental impacts associated wittPitoposalnd recommendations to
help minimise these impacts

Identify potential environmental design considerations to mitigate impacts
Provides recommendati@on any further environmental studies required
Identification of the likely approval pathways.
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2. Proposed works

2.1. Proposaldescription

Theworksinclude the demolitionof an existingwharf storage shed, constructioof new wharf laydown,
constructionof new offices and amenities and repairs to tiwbarf deck under the demolished shethe
existing whar€omprises steel pilesoncrete decland spring fenderingith anouter berthof331m long The
Proposal &tension Area %located between th&/harf Extension Inner Berths (Berthaht) the wharf access
jetty and Area 2 is an extension on the existing lumpers mes§gra®?).

The Proposalwill assist in the safe and efficient operatidnys maximising wharf space and faciliti€he
Proposal involves the extension of two areas of the Wrigtfre3) requitingthe installation of 26ircular steel
piles 0f914 mm diameter.

The sequence and timing of the constructactivitiesof 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 seasop024 and will take approximately 8 months to complete all aspects of the
project. The current proposed constructiactivities are planned as follows:

Wharf extension construction 7 days per week

Hammerpile installation to install 1 pilper 24 hours. Notehe 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 requifée proposed Proposal design is presented

in Figures.
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2.2. Alternative options considered

The only alternativeption possiblewas 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 Austr&iRhhas< =>AF =< pf | #FNAJGFI
under five themes: Sea, Land, Water, Air and People, as the basis for assessing the environmental impacts of
proposal(Tablel). 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 EBAka=FLA>A=< 9F | #FNAJGFE=F
environmental factor and will make judgement on whether the impacts of a proposal may be significant.

Tablel:PreliminaryKey Environmentafactors andObjectives

Preliminary Key Theme | EPA Objective Proposed Environmental Outcomes

Environmental Factor

Benthic Communities | Sea ITo protect benthic communities and | No impact to BCH outside the
and Habitats habitats so that biological diversity ar Proposalarea.
ecological integrity are maintaingdi

Marine Environmental| Sea 722G E9AFLY9AF L @= | Impactsto MEQ limited to temporary

Quality sediment and biota so that localised turbidity during construction
environmental values atéJ GL = ; | phase.

Marine Fauna Sea ITo protect marine fauna so that No mortality or injury to any marine
biological diversity and ecological fauna due to piling.
integrity are maintainag A No introduction of marine pests as a

result of theProposal.

Social Surroundings | People | 9To protect social surroundings from | Tominimisedisruption to other
significant harnB stakeholders and/or the public in are:
immediately adjacent to the Proposal
areaduring construction phase

In order to make a preliminary assessmenthefimpactsrelated to the Proposal, the k&nvironmental
Factors andassociatel Environmental Objectivelsave been identdéid and have shaped the focus of the
studies in this PEIAhe 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 environriidetefore the
environmental factors considered to be the key factors at risk from the Proposal requihi@gassessment

of impactsare

9 Benthic Communities Habitats
1 Marine Environmental Quality
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9 Social Surroundings.
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3. Existing environment

3.1. Climate and oceanography

Broome has a tropical monsoon climatdominated by twseasonsa wet (warm)season extending from
November to Apriand adry (cool) seasobetween May and Octob@Vright 2013)[he rainfall in the wet
season is highly variable, with theonthly mean rainfall ranipg from 97 mm (November) to 200t8m
(January)BoM 2023)rimarily due tdhe tropical cyclones and thunderstorms that generglgs through
during the wet seasonThe dry seasomonthly mean anges from 1.mm (September and October) to
26.6mm (May) (BM 2023)The mean annual rainfall for the region is ®82. During the wet season
temperaturesare hotter (average daily minimum and maxim@8:4°C and 33.°C)than thedry season
whentemperatures are cooler and more variable (average daily minimum and maximuf€ and 3®°C)
(BoM 2023)Wind speeds in the wet seasare generally stronger angre predominantly westly, in
comparison to thelry seasomwhicharelower andmore variablalirection(WindFinder 2023).

The tidal regime in Broome is sediiirnal macro tides, with a mean spring tide range ofm.aBd a neap
tiderange of 4.7. The Lowest to HigheAstronomical Tides range from OrhiZhart datum CDto 10.6Im

CD, respectively (Baird 201Buring flood tides, the incoming flow is directed within the Roebwsps,
wherethe bathymetry drops steeply offshote Roebuck Bathis flow creates an antiockwise rotating eddy

on the north side of Entrance Point, west of the Proposal area (Broome BRdranf)ch of the flood cycle

reverse (southerly) flow occurs along the shore between the Broome Jetty and Entrance Point (Baird 2019). In
the Broomeareg 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 concentrationfGunaratne et al. 2017Mhere are no wetlands or watercourses in the Proposal
areaand surface water flows are limited to natwt@rmwater runoff.

TheBroomeregion is dominated by surface current movement from the Indonesian Throughflow, which flows
westward from théacific to the Indian Ocean (02 Magnd Teal Solution221). Thecurrentbrings warm
waterand drives the Leeuwin Current, whikklvek south along the west of VéAd is strongest during the dry
season. Throughflow is weaker during the wet seaaod strong wind events careversethe current
direction,resulting in upwellings of coldeteeper 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 lowlying, gently undulating plain of Pidan duri€ardno 2014The 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 depthof ~300m. Outcrops of the Broome Sandstone form a series of comgtxaed onshore

where it forms headlands and bluff featunefich are overlain with Holocene dunés.the shoreline, the

Broome Sandstone may be covered with a ,thighly mobile veneer of marine sediments. The Broome
Sandstone forms a shore platfotirat extends to a depth of approximatell0 m CD and is exposed to form
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several areas of complex reef bathymedffshorethe bathymetry drops steeply to depths-60 m CD, an
area known as the Roebuck Deeps (DPa¥é)Recent sediment samplindentified thatsediment samples
taken from near throposakrea is predominantly silt, firand,and gravel (O2 Marine 2023pck and bare
sand are also common around tReoposakrea.

Geotechnicastudieswere completed in theicinityof Area 1 as part of tlB¥oome wharf extension in 2003.
The investigation foundo evidence of Holocene dunal sandsTertiary pindan plain sands deposits. The
sub-seabedsurrounding Area 1 was typically comprised silty sand that varied in thickitiessnderlying
sandstone. The depthnd strength ofandstoneoccurredvaried(URS 2003).

3.3. Key ecological features

Key ecological features are elements of the Commonwealth marine environment that are considered to be of
J=2AGF9D AEHGJ L 9 Fiodiversityrlits ecasyst@w flinct®dn ahd-irkeyriBiiese Aramoted

on the Protected Matters Search Tool (PM&0),during the desktop assessment it was fouretd are no

KEFs that overlap tHeroposakrea.

3.4. Features of Conservation Significance

Severakey features of conservation significance are located within or adjacent to the Proposal area that are
protected by Commonwealtand State Government legislatioraple2). Thesewere also found through the
desktop assessmenising the PMST.

Table2: Features of conservatigignificance in relation to the Proposal that are pratddly 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 dfeured). The West

Kimberley NationaHeritagePlace is located on the western sideEotrance Point
(~1.4km for the Proposal area). The West Kimberley National Heritage is reco
for the alue of geological and fossil evidence, typically associated with are
exposed Broome Sandstone (DoEE 2011; Salisbury and Romilio 2018).

RAMSAR Wetland The Port of Broomextends into Roebuck BaRRoebuck Bay is a RAMSAR Wedhi
International Importance The RAMSAR Wetland-19km from the Proposal are
(Figure 4). The Roebuck Bay RAMSAR Wetland is a tropical nesmibayment
supporting extensive and biologically diverse intertidal mudflats.

Commonwealth Marine The Proposal is not located within a Commonwealth Marine ReSdre®oebuck
Reserve Marine Park is thelosest Commonwealth Marine Reserapproximately 1Rm west
of the ProposalFigured).

EPBC Act Listed Species | The EPBC Act Protect Matters Search Tool (PMpENdix Bidentified the following
marine species (terrestrial species were excluded given the Proposal area is re

|
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Conservation Element

Description

LG L@= E9JAF= =FNAJ GRMateF bfiNatibn@Ehvirodnien
SignificancBMNES) and have the potential to occur withikrh®f the Proposal:
10 fishand shark species
8 reptile species
8 mammal species

Listed Threatened
Ecological Communities
(TEC)

2@= .+12 K=9J);, @ G> L@= .JGHGK9D 9J=
L@A; C=LK GF L@= ; G9KL9D K9F< <MF=K
vicinity of the Proposal. However, given the Proposal construction and impac
redricted to the marine environment thextension Areas 1 andd® not overlap the
TEC.

Shipwrecks No shipwrecks are located within the Proposal dre&oebuck Bay there are at le:
20 shipwreckgexact locations are unknown) (WA Museuat)
Given the Extension Area 1 is located within the existing wharf beittlis Linlikely
shipwrecks are present within this ar€he Proposal does not involve dredging an
is unlikely shipwrecks will be affected from the Proposal.

State

Marine Park The Proposal is located withe KPA port waters and is not located within a Ma

Park.

Conservation Park or
Reserve

The Proposakirestricted to marine components and construction and is not loci
in a Conservation Park or Reserve.

Environmentally Sensitive
Area

The Proposal is not located within any Environmentalysitive areas, the Propos
is restricted to the marine environmesutd does not involve any clearing of nat|
vegetation.

Fish Habitat Protection
Area

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

Threatened and Priority
Ecological Communities
(TEC/PEC)

TheProposal igestricted to the marine environment amdll not impact on any TE!
orPEC2 #! | +GFKGGF NAF= L@A; C=LK GF L@
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
terrestrial components and will not impact any Conservation Significant Flora sp

Conservation Significant
Fauna Species

An online search ofising PMST and DBCA seanclicates that several conservatic
significant fauna species have been recorded withiknd6f the Proposal(Appendix
C

Aboriginal Heritage

A search of the Aboriginal Heritage Inquiry System (fddigified two Registerec
Aboriginal Heritage sites overlapping the Proposal area, thes#is araliscussed in
Section7.1

11
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Conservation Element

Other Heritage

Description

The Broome deemvater Port and jetty/Port of Broome (06720) Proposal &ve
heritage listed due to itsignificantassociation with shipping, and imports ar
exports, and more recently tourisdritage Counci2021) Further discussion i
presented in Sectior.2

There are34 Shipwrecks identified on the WA Museum Shipwrecks database th
located off the Broome coastlindyowever only 4 were identified in a search of tt
online database NationalMap that were nearby toRh@posal(National Ma2023)
Shipwrecks in State Waters are protected under the MA Act.

During World War Il a Japanese aerial attack destroyed a number of flying
moored in Roebuck Bay and many of these vessels and any associated artefe
aircrafts, aircraft parts and unexploded ordnances) have not been located (BMT
World Vdr Il wrecks are protected under the HWA Act and sovereignty law, a:
artefacts remain the property of different nations' military forces.

12
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Figure5: Heitage listings surrounding the Proposal area
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4. Benthic communities and habitats

Benthic habitats in the Broome arbave beermonitored andmapped in the yearly implementation of the
PortsOngoing Marine Monitoring Program (OMNIRg.subtidal benthic communities and habitats (BCH)
composition around thé&ortis dominated by bare sandixed assemblage of seagrass and macroalgae and
rock substratesThe seagrass anthacroalgaeassemblage consist of seagrass spetiakphila sppand

Zostera sppvith subdominantmacroalgadHamlimeda spdO2 Marine 2023)he 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 shorébiand water birds (Bennelongia et al. 2009; DPaW 2016).

The BCHithin the Proposadreaisrepresentativefthe widersubtidalarea,consistngof rock substrate and
mixed assemblag@igured). As part of the OMMP, rock platform and fish species were idahtiiaghdrop
camera footage captured in AredRyUreB; O2 Marine 2023herocky platforms support mixed assemblages
of filter feeders, macroalgae and fish communities.

Groundruthingsurveys of the Proposal area (wharf extensi@s)completed ilNovember 2023 by O2 Marine

to validate theexistingBCHdataset The results ardetailedin Appendix AThe twowharf extension area
consist of low to moderate relief rocky reef platforms with patches of unconsolidatesanak8CH within

Area 1 consists of low to moderate rock relief with arebmtfrbatedsand, with sparse mixed assemblage
BCH presentHgure7). The BCH was classifiedsgmrseto high mixed assemblage containing filter feeders,
spongesandmacroalgae with some other invertebrate presdititese BCH classes were predominately found

in and adjacent to Area(Rigure8). The BCH present on these rocky reef platforms is consistent with the rocky
reef systems found throughout Roebuck Bae large tidal regimes in the Proposal area result irstiake
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 developfraristantial
biological communities
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Figure6: Broome wharf habitat mapping of the Proposal area
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WP 117

Figure7: BCH and substrate exampfesm sampling sites within and adjacent to Ated the wharf extension (O2 Marine
2023)
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Figure8: BCHand substrateexamplesrom sampling sites within and adjacent to Area 2 of the wharf extension (02 Marine
2023)
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5. Marine environmental quality

2 @= #echnitd Guidance for Protecting the Marine Environment Quality of Western(BRgtra04a6)
describes the Environmental Quality Management Framework that is applicable to all West Australian waters.
KPA is currently implementing @\VIMP, which in accordance with the EPA (2016), assigns the following Levels
of Ecological Protection (LERs)waters within the Port:

A Maximum LEP is assigned to the watk¥saawuru Nagulagun/Roebuck Bay Marine Park
A High LEP is assigned to all Port waters (excludingna 25@er around the Port irg#structure)
A Moderate LEP within 250of the Port infrastructure

2@= .JGHGK9D AK DG; 9L=< OAL@AF L@= +G<=J9L= *#.1]
2016) moderate detectablehanges (i.e. 90% species protection levels) in water and/or sediment quality
beyond limits of naturaiariation are permitted for Moderate LEP aréasreas assigned a moderdteP
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 bietsity 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 se@bebtsmperature and
dissolved oxygeim Roebuck Bay can be higliariable between wet and dry seasdmswverdissolved oxygen
generally occurring during the dry season and inéngaduring the wet season, andice 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 theigdiytémtic
cyanobacterialL.yngbya majuscul@icKenzie et al. 2017; Oceanica 2012). These blooms have occurred in the
shallow waters around Broome since 20B&r{aratne et al. 201@nd 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).

Thewater quality of théPort area has been continuoustyonitored as part of the Ports OMMich has
indicated a typically healthy marine environmgansistently achieving a high level of ecological protection
Contaminants such as metals and hydrocarbonshe samplesave beertypically found to be below tlire
respectiveANZG 2018 default guideline values (DG\N&DR2e 2023).

5.2. Sediment quality

In the Broome region the soils are typically sillstyey sand redoil, also knowas 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, organetiycydic aromatic hydrocarbons
(PAH andtotal petroleum hydrocarbonsIPH. Recent sediment samplinig thevicinityof the Proposal area
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as part of the OMMRMound that all sediment metal concentrations were bel@GVand NASD
(Commonwealth of Australia 2088)eening level§ediment metatoncentrations were slightly highatrthe
southern end of the wharf and within the extenstosa 2 for thé’roposal(O2 Marine 2023 AH sediments
have been recorded in low level detecti@jacent to thewharf with most detectionst sampling site
located close to the ship berths, which are areas with a higher gsktamination The baseline sediment
report also found thaPAHwas also detecteddjacent to the wharfNo PH 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 fau(@SMFare fauna species listed @kreatened or Migratomnderthe

EPBC Act, or the BC Act as Threatened or Priority Spedoentify CSMF relevant to tieoposala 10km

radius searchvas completed using the Protected Matters Search Tool (PMST). The results from this search are
presented inAppendix AThe search identified the following marine fauna species as havkmpwanAor
llikelyfoccurrencebased on the PMST seasstihin theProposalkearch area:

Known

Australian snubfin dolphir©(caella heinshohp{Migratoryand Cetaceahn
Dugong Pugong dugon(Migratory and Marine)
Australian humpback dolphirsfusa sahulengigMigratory and Cetacean)
Indo-Pacific bottlenose dolphinr(rsiops aduncygMigratory and Cetacean)
Humpback whaleMegapteranovaeangliag (Migratory and Cetacean)
Freshwater sawfislP(istis pristis(Vuherable and Migratory)
Green sawfishPfistis zijsrgn(Vulnerable and Migratory)
Dwarf sawfishR(istis clavatp(Vulnerable and Migratory)
Loggerhead turtleGaretta caretta(Endangered, Migratory and Marine)
Flatback turtle Natator depressggVulnerable, Migratory and Marine)
Green turtleChelonia mydgqVulnerable, Migratory and Marine)

Likely
Blue whaleBalaenopteranusculu¥ (Endangered and Migratory)
Southern bluefin tunalthunnus maccoyi{Conservation Dependent)
Scalloped hammerheadsphyrna lewihi(Vulnerable and Migratory)
Narrow sawfishAnoxypristis cuspidgt@igratory
Shortnosed sea snakéipysuruapraefrontali3 (Critically Endangered and Marine)
Leatherback turtlelfermochelys coriaceéEndangered, Migratory and Marine)
Hawksbill turtle Eretmockelysimbricatg) (Vulnerable, Migratory and Marine)
Saltwater crocodileGrocodyluporosu$ (Migratory and Marine).

6.1. Biologically important areas

Biologically Important Areas (BIAs) and areas of habitat critical to the survival oftondeseere identified

from a search of the Conservation Values Atlas (DABJRROPMSTDAWER023)BlAsare 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 (DARYERB2 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; i08Re6dwe and beBaviGuMh thekregon, o= K A
inform decisions made under the EPBC Act
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Marine turtle critical habitat overlapping tReoposalareahas been identified to be nesting habitat for the
Flatback turtlgFigure9).

BlAs that overlap theroposalarea are presented ifable3and Appendix KFigure E6to Figure E10).
Table3: Biologically Important Areas that spatially overlap afitmarine elements of the Propog8IAWE 2@.

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

Freshwateflargetooth sawfish Foraging

Juvenile

Pupping

Green sawfish Foraging

Pupping
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Figure9: Flatback turtle critical habitat overlapping the Propeseh

6.2. Likelihood of occurrenceand desktop review

Identifyingl ) = QA K H=; Prop#salaieA EnGkeE thdt f@ecies with the greatest potential of being
impactedget the greatest attention during the EIA and management plapnotgssesThese species may

= K== 9 K | MEhed théy @ Arotdcteds otherdpecies with similar sensitivities will be
indirectly protectedThe PMST results were filtered to species with high conservation stalss@ened or
Migratoryand 9 FC=< 9 K | Qthia ®&PRopoSakeatctDate@ heDeQuits from the PMST, DBCA
searches and literature review were used to inform the likelihood of occurrence asse$smékelihoodf
occurrencewnas assessed and determined éaich speciessing the definitions presented Trable4, results
from this assessment are presented\ppendix C

Table4: Species likelihood of occurrendefinitions

Likelihood Definition

High 1H=; A=K HJ=K=F; = MF<=J +, #1 ndivii9ak kfAhe Apecies Ita\
been repeatedly recorded the search aredhe searchareaOAL @AF L @= KH=;
habitat is expected to support populations of the spe€les ¥ ? K " AK =PAK

spawning site)

Medium 1H=; A=K HJ=K=F; = MF<=J +, #1 ndividl9als kfAhe Apecies (ta\
been infrequently recorded the search arearhe high likelihood of occurrence criteria has not b
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o2

Likelihood Definition

met, however suitable (not necessarily preferred) habitat may occur whhisearch areaor
nearby. The habitat may support individuals or populations of the species.

Low Included in database search results although the search a@ai®PD GML KA<= G>
the species has not been recorded there. Suitable habitat is not likely to be present.

6.3. Key marine fauna species

| ) =QA KH=; A=K 0=J= A<=FLA>A=< KG L@9L L@= ;GJJ=;L
the nature and risk of potential impacts. The key CSMF were species that were deemed tb @We?a@A
likelihood of occurrence in the Proposatéaand/or important habitat has been identified within the Proposal

areg these species include:

Snubfin dolphn

Australian humpback dolphin
Indo-Pacific bottlenose dolphin
Dugong

Humpback whale

Flatback turtle

Green turtle

Green sawfish
Freshwatesawfish

6.3.1. Marinemammals

A resident population of snubfin dolphiris supported by Roebuck Bayd have al @AliRe@Aod of
occurrence within th@roposalarea(Figure E3) and surroundingnvironment(Figurel0). Snubfin dolphins

in the Kimberley regioprefer shallow, inshore habitatd less than 2fin depththat are withinl5km from
freshwater outflow (Bouchet et al. 202ZHe snubfin dolphins found in Roebuck Bay display a moderate to
@A? @ D=N=D G> KAL= >A<=DALQ 9F< JheHalthek haf &f R@&budk= K A <
Baysupports the highest density sfiubfin dolphins with approximately 130 individuals in a k6@ study

9J=9 O JGOF =L 9Dy TPpHhH 0 SMkfiA Bophins Ltilis® Rogbudk Bdy o " A
foraging, breeding, and calving, and this area represents important habitstance, disturbance, and
displacement from these key areas due to the underwater rygEserated from pilingould potentially

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

Australian humpback dolphins and IndRacific bottenose dolphins both have h @AlRe@&od 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 dolphilisethe Pors deepwater channel (:80m
deep)(Beckley 2015; A! J M)RthefeRrE It is possible that dolphins could be within this channel during
construction works anchanagement measures should be implemented to mitigate poteintighcts.
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FigurelO Snubfirdolphinvisual detections throughout the Kimberley region of WA between 2004 an@a02bet et
al. 2020)

Figure insertslisplay the distribution of primary and secondary sightings at key sites A: Roebuck Bay B: Cygnet Bay C:
Prince Regent River and D: Cambridge(Balfchet et al. 2020).

Dugongs have & @AliRe@Aod of occurrence within thBroposalarea (Figure E2) and surrounding
environment. Dugongs are known to occur in RoelBagkwitha medium to high abundance (Bayliss et al.
2015)ndprefer to foragin areawith extensive seagrass habitat which are often sheltered, shallow (<20 m)
and relatively clear wateBéylisset al. 201p Theyhave 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
(Figurell) (Bennelongia et al. 2009cKenzie et al. 2017) but are a highly mobile species that move in and out
of the bay dependant oresource availability (DPawW 2016).
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Figurell Dugong abundance hotspots (Bayliss and Hutton 2017)

Humpback whalebave d @AiRel@dod of occurrence within thHeroposalarea(Figure E1) andare likely

to be present in thevaters adjacent to thBroposakreaduringtheir migration along the WA coastline. In the
broader Broome regigmumpbacknumbersare highfrom beginning of July through to midctober (RPS
2009 thoughmay be present earlier or later in lower numbBther-calf pairs are generally present from
earlyJuly to mid-October(RPS 2009Humpback whale mothearalf pairs representhe most vulnerable
cohortto vessel strikesSightingsnear theProposalareais generally further offshorasthe bathymetry of
Roebuck Bays unlikely to supporimportant resting or breeding habitat for the species, with humpback
whales infrequently sighted in waters less than 10 m depthstudy by RPS (206ghtings ranged from 0.2

to 86.5 km from shoreith higher concentrations recorded betweeé &km from shorgless than 5% within

8 km of the sbreline)
6.3.2. Reptiles

Flatback turtles havela @AiRel@dod of occurrence within the Proposal area and are likely to be piesent

the adacentwaterss D9 L: 9; C LMJLD=AK

; J A L gkea,anDthe@pecids lis kriown@N = J D ¢

nest at Cable Beadk10 km from Proposal areahd other mainland and offshore islanéi®m October to
March.Roebuck Bay provides foraging habitaid restingfor flatback turtles, with theistinct foraging
habitats in summer and winteFigurel2 Hounslow et al. 2023}t is likely thaflatback turtles would be
present within the Proposal area anthnagement measures should be implemented to manage potential

impacts to flatback turtles
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Green turtleslsohave d @Ailel@dod of occurrence within the Proposal area and are likely to be foraging
in the waters adjacent to the Proposallitable andpreferredforaging habitabf seagrass and algd&v/hiting
et al. 2018)is located within Roebudkay adjacent to the Proposal area and therefore it is likely that green

turtles will be present within this arddanagement measures should be implemented to manage potential
impacts to green turtles.
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Figurel2 Flatback turtle Bhaviourspecific 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) dielperiod and (c) tide height
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6.3.3. Sharks andish

Green sawfishave d @Ailel@dod of occurrence within the Proposal area and are likely tilisingthe
waters surrounding thBroposal The species BIA overlaps the Propassdand pupping could potentially
occurin the waters of Roebuck Bdtyis possible that green sawfish could be inwieenity of the Proposal
when mature individuals seasonally return to inshore coasgrs to breed and pup (Peverell 2005).

Largetooth sawfishave dhA ? li@fihood of occurrence within theroposalarea. Roebuck Bay is a known
pupping location for largetooth sawfish, wighpping BIA overlapping tHeroposalarea The Proposal area
does not represensuitable nursery habitat for the species, with juvenile nursery &weated within
mangrove lined creek systems

6.4. Fish and fisheries

6.4.1. Aquatic resources

The Proposal is located within tiNorth Coast Bioregion which extends from Onslow to the WA/Northern
Territoryborder. TheDepartment of Primary Industries and Regional Development (DiR&RBYes the WA
Aquatic Resourcesghichinclude the ecosystems and their constituent habitats, captured species and listed
species, including commercial, recreational, and customary fishdries isachieved 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 selecteid 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 areascommercial fishing is prohibited, and therefore the Proposal iareat within a
commercial fishing zon@heWatersidaestricted zone of the Portatersextends out 6@n in all directions
fromthe wharf headKPA 2021)
There arenine Aquatic Resourcgappendix Dthat overlap the Proposareaandwithin thesethere are ten
commercial fishees areasoverlagping Broome and Roebuck Baix of the ten commeial managed
fisherieamay operate invaters 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 FisheBtargets land based Australian land hermit crab not relevant to Proposal area

Statewide Specimen Shell Managed Fishery.
The remainingdur commercial fisheriesre prohibited or closed fishing areas lie waters of Broome and
Roebuck Bay:

Broome Prawn Managed FisheBroposal located in prohibited fishing area
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Kimberley Gillnet and Barramundi Fish&Broposal located in closed waters
Northern Demersal Scalefish Managed FishPrpposal located in prohibited fishing area
Kimberley Crab Managed Fish&@Broposal located in prohibited fishing area

Recreational fishing popular in the Kimbeay region andin the Broome regiorthere isa distinct season

peak in winter (Newman et al. 20233ctions of the Broome Port Jetty are ofenpublic access and can
recreational fising is permitted The public walkway of the jetty whishtilised by the public and recreational
fisheries is located on the southern side of the jétiyufel3). The public walkwagoes notextend to the
Proposal areas. Recreational fishers commonly catch queenfish, trevally, mackerel, tuna and occasionally
barramundi (Recfishwest 2020).
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KIMBERLEY
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AUTHORITY

Vertical Ladder

Broome Wharf Information

Soundings current at Jan
2022

L Original Wharf load limits 3.4 tpm? Tides
. ) Highest Astronomical Tide 10.60m _{"..18m £ harf
L Multi- Staged Landings Wharf extension load limits 4.5 tpm2 Mean High Water Springs 9.33m -=¥775m 10P Of fenders New W af
: ) Mean High Water Neaps 637m Wharf ext. deck ~=Top of fenders Old Whar
. Fuel (80 tonnes/hr) D Max wheel loads as per highway regulations Mean Low Water Neaps 4.56m height
B swL Bollards 50t Mean Low Water Springs 1.60m 13.397m " ©
[l Bowser (14 tonnes/hr) ard Lowest Astronomical Tide 0.13m North Wharf Waterline Depfths alongside
SWL 70T Bollar Tide are for an
Deck Height meetcme . .
[ Water (100mm 100 tonnes/hr) SWL 35T Bollard d/t Pilings Berth Lengths 13.604m Lowest Astronomical Tide | assumed berth
w  Water (50mm & 25mm 14 tonnes/hr) Outer Berth (4-6) 331m pocket extending
Original Wharf Inner Berths (1-3) 175m 30m from the
E Emergency Shower Wharf Extension Inner Berths (11)  104m fender line
E3  First Aid Public
BT Muster Point Welkway Neck light height: 9m Sea Bed
Jetty Gate Width: 6.9m
m Toilet
Depth 6.1m Aﬂlﬂw”'::z:‘mms Depth 5.0m—— | Emergency alarms | 7.1m Depth 9.2m 8.1m
— all shoal on approac Il shoal 7.1m on appr. Small shoal
Berth 11 Berth 1 Berth 2 Berth 3 on approach 7.1m
, L q—“% | Jbw TN (Lw | L iwiE I 1] | W L
= - - v v 7 = £ - s - v v
- ry Wharf £
| Wharf Extension Full PPE Rey \ | Original Wharf =
. Shed §
'rrznﬂ o,
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
< —— - — Berth Length 331m L - Berth 4 t >
L1008, Dicl2CEM0L S0,000MT Of above With PEIIISSION Berth 5 ¢
Berth 6
Depth 11.1m Depth 11.2m Depth 11.2m Depth 11.3m Depth 10.8m Depth 9.8m
Draught 9.1m (Deeper draughts may be
accommodated depending on tides) 1
Sample Vessel
Disclaimer

All descriptions, dimensions and references and other details

accuracy of details by way of inspection or otherwise.

Copyright

in this diagram are given in good faith and are believed to be true and correct, however they are provided as a guide only and should not be relied upon as representation of fact. Interested parties must satisfy themselves as to the

This diagram including but not limited to all logos, graphics and text remains the property of Kimberley Ports Authority and must not be copied, modified, altered, amended or transferred without the express written permission of Kimberley Ports Authority.

Figurel3 Broome wharf diagraiKPA 2021)
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6.4.2. Fish communities

The fish stocks found in the waters of the North Coast Bioregion are eérdgpelgl (Newman et al. 2023he
mangrovelined creeks of Roebuck Baypportalarge diversity of finfish speciesdbaitfish arecommon in

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

also species commonly found in Roebuck Bial.gov 20Q). The artificial structures of the existBigpome
wharfprovidesuitable habitat for fish species. There are fish species present within the Proposal area, with the
OMMRdentifying fish utilising the BQtdbitat under and around the existing whaffastructure

6.4.3. Aquaculture

Pearl oysterRinctada maximpaquacultureis thedominant aquaculture activity in the North Coast Bioregion
Major oyster h@heries 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 ePalaf023).
oystersare potentially vulnerable to introduced marine pestsluding ascidiansDidemnum perlucidum
Research on the effects of underwater noise from seismic surveys in RoebuckcBiythat noise induced
mortality is very unlikely arsbunds levels appear to hawecorrelation 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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Figurel4: Pearl oyster operations in Roebuck Bagréons et al. 2024)

a) Location of the Pinctada maxima collection areagmdggon provides approximate location of wild P. maxima beds),

exposure area (black square on inset), which contains the baftdtore lease area (blue polygon)
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7. SocialSurrounds

The Proposataytemporarilyrestrictaccess to sections of the Broome wharblic access walkway, which
is used byhe general public and is popubaith recreational fishers.

7.1. AboriginalHeritage

Roebuck Bay is managieinder the Yawuru Natagun/Roebuck Bayarine ParkThe 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 agt is recognised as the heart of the Yawuru pedpknative title holders of the lands and waters

in and around BroomeZ 9 OMJ MAK , 9LAN= 2ALD= :;D9AE O9K J=; G?F
WCD2006/001following the Native Title determinatioviawuru ha® 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(DPLF2023)dentified that theProposais located within the Entrance Point/Yinara and Lintapitjin/Lot

2065 Port Dr Aboriginal Heritage Sifieab({e5). DPLF have advised that their records did not indicate that
either of these registered sites irgect with the Proposal area.

Table5: Registered Aboriginal Heritage Sites (DPLH 2023)

ID H Name PlaceStatus Type ‘
12873 ENTRANCE POINT/YINA| Registered site Artefacts/Scatter; Camy

Creation/Dreaming
Narrative; Midden

12410 LINTAPITJIIN/LOT Registered site Artefacts/Scatter;
2065PORT DR Ritual/Ceremonial;
Creation/Dreaming
Narrative; Midden

7.2. European heritage

The Port of Broomélace number 0672@nd the Broome deepvater jetty(Place number 0485a)e both

listed on the StatdHeritage Register due to their significant association with shipping, and imports and
exports, and more recently tourism (Heritage Council 202gy ae listed as Other Heritage Listings and
Surveysas Muitipal Inventory grading categorya HD9:; = OAF; DM<AF? 9 KAL= O
cultural heritage significance to Shire of Broome. No constraints. Recommend: Enceteagen of the

HD9; =71 GJ O@=J= L@=J= 9J= JMAFK/ 9J; @9 = @G2@ay&d ; 9D
Council 2021).
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7.3. Stakeholder and community consultation

TheCommunity Consultation Committd€CClor thePort of Broome meets at least three times a year with
membership comprising of representatives from special interest groups, the Shire of Brobmembers of
the community. The purpose of tl@CCis to provide feedback to KR infrastructure developments,
management plans, mechanisms for enhanced community communication@rsiiltation, and identifying
any potential social, economic and environmental impacts orctimemunity.

The Proposalill be presented to the Port of Broome QG€nsuresufficient 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. Environmentallmpact AssessmenApprovals

8.1. Western Australia

TheEnvironmental Protection Act 19BB 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 admimespedcedures for the purposes

of establishing the practices of EIA.

Proposaldglikely to have a significant impact on the environmentegeired to bereferedto 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 tin@ninitial 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 impaduiatters of National Environmental Significance
(MNES)which includenternationally important flora, fauna, ecological communities and heritage plaees
required to be assessed under tBemmonwealth Environment Protection and Biodiversity Conservation Act
1999 EPBC Acgnd will need to be referred to the Department of Climate Change, Energgpvironment

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 ma@erf@monwealth 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
assessmenis 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 Governmeal @aake 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 anapproval bilateral agreemend, 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 @ptep 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 oth8tdteyand Federal statutoapprovalsrelating
to the proposedProposalare outlinedbelow.

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=< p¥f | #FNAJGFE=FL9D $9: LGJKA MF
basis for assessing the environmental impacts of a proposal. Environmental Factors are those elements of the
environment that may be impacted by aoposal and provide a systematic approach to organising
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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 ofNational 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 BiodiversitprServation Act 1999 (EPBC Act). A preliminary review of the
Commonwealth MNES was undertaken with respect to the Proposal and the results are preJeattied.in

8.7. EIA Mitigation Hierarchy

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

1 Avoids 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 Minimised limit the degree or magnitude of the adverse impact. This may include reducing the
footprint or carefully selecting technologies, processes (suchuseref waste products) and management
measures (such as bunding or dust and noise controkaores) to reduce the impact.

3 Rehabilitate 8 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 critaréhrasearch to meet objectives.

4 Offsetd 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 afteraalbnable 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 propoday-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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Table6: Review of Matters of National Environmental Significance, potential impacts, work completed and possible managemesat measure

Environmental

Significance

Existing Understanding

Potential Impacts

Work completed

Management measures

World Heritage
Properties

Not applicable

National
HeritagePlaces

The West Kimberley was added
National Register in August 20!
This listing recognises theeritage
values of 19 million hectares of tl

The Proposal locatiordoes not
overlap the dinosaur tracks locate
at Entrance PointNo impacts are
anticipated.

west Kimberley, including
Aboriginal, historic, aestheti
cultural and natural heritage
values.
Wetlands of Roebuck Bay Wetland ( The Proposal location is notof | - Marine Construction
international International  Importance was | conservation significant, and no Environmental ~ Managemer
importance listed in June 1990. significant impacts are anticipate( qun MC_EMPW"I include clear
delineation of work ara to
TheProposals restricted to marine minimise offsite impacts (i.€
piling activitiesand is not expectec waste, spills, marine pests,
to impact migratory shorebirdas noise management protocols)
potential impacts are
predominately associated witl
underwater noise.
Listed 35listed threatened fauna speci¢ Potential impact onthreatened| A search of thePMST of the Underwater noise modelling
Threatened and one threatened ecologici marine fauna species that are lik Proposal areaising a 1&m radius MCEMP
Species and community: Monsoon vine thicket{ to be present in th&roposalarea | was completed to identify liste Dedicated Marine  Faun
and potentially exposed t( Threatened Species and Ecologit Observers (MFED
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Environmental

Existing Understanding

Potential Impacts Work completed Management measures

Significance
Ecological on the coastal sand dunes ( underwater noise during pili Communities theresultsfrom this| { Prestart and  Softstart
Communities Dampier Peninsula driving andvesselcollisions from| searchare presentedin Appendix procedures
projectvessels. C. 9 Piling will be restricted to 1 pil
No potential impacts ar¢ Additionally, DBCA Threatene every24.hours. ) )
anticipated to threatened| Species Databaseg(DBCA 202% 1 s\lgzgopnate lighting to be ir
ecological communities and | were completed results are
terrestrial fauna  species as | presented iMppendix F
construction work is restricted t Results from the PMST, DB(
the marine environment away frol |iterature review, Nationa
the ecological community. Conservation Atlas andSpecies
Profle and Threat®atabase
(DCCEEW 2023) were used
complete a likelihood of
occurrence assessment/desktc
review presented iAppendix D
Migratory 67 listed migratory species mag No significant impacts on bird A search of the PMST of t 9 Avoid humpback whalg
Species occur within the vicily of the| anticipated. Potential impact ol Proposal area using a kfh radius migration
Proposal marine migratory species frof was completed to identify 1 Underwater noise modelling
underwater noise during pili Migratory species, the results frg | MCEMP
driving and collisions impacts froi this search are presentedn | | DedicatedVFG
projectvessels. Appendix C i Prestart and Sofstart
Results from the PMST, DB( procedures
literature review, Nationd || Piling will be restricted to 1 pil
Conservation Atlas andbpecies every24 hours
Profile and Threat®atabase
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Environmental = Existing Understanding Potential Impacts Work completed Management measures

Significance

(DCCEEW 2023) were used
complete a likelihood of
occurrence  assessment/desktc
review presented iAppendix D

Commonwealth | Not applicable
Marine Area

the Great Not applicable
Barrier Reef
Marine Park

NuclearActions | Not applicable

Water resource | Not applicable
in relation to
coal seam gas
development
and large coal
mining
development
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8.8. Key Guidance documents

The following key Guidance documeift®t an exhaustive listyill need to bereferred to during the EIA
process

Environmental Factor GuideliriBenthic Communities and Habitats

Regarding the potential direct and indirect impacts to Benthic Communities and Habitats (BCH)
Technical Guidan¢&Protection of Benthi@ommunities and Habitats

Regarding characterisation of the BCHs and the assessment of impacts

Environmental Factor Guideldarine Environmental Quality

Technical Guidanéé J GL=; LAF? L@= [ MO9DALQ G> 5=KL=JF MK |
Regarding the potential for direct and indirect impacts to the quality of vgatiment,and biota
Environmental Factor Guideldarine 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 Austi(@@20)

National Light Pollution Guidelines for Wil@l#gpartment of Climate Change, Energy, the Environment
and Water, Canberra (2023).

9. Potential impacts

Thepotentialcauseeffect pathways of potential impazin marinefaunaassociated with the construction of
Proposalare presented ifrigurel5and include:

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

Permanentthreshold 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 pestssiablish
Presence gfrojectvessels and activities generating underwater noise, which may lead to:
Avoidance behaviolby marine fauna
Disruption to marine fauna migratory or foraging behaviours
Vessel strikes that may cause marine fauna injuries, displacement or death
Projectvessels 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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Displacment
of prey/food
source

Avoidance
of foraging

area and/or
starvation

Wharf extension construction
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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 @élp@édmm diameterThe
estimated direct loss from constructiorc@nsideredow and the BCH classes present within this area are well
represented in the surrounding environment.

The Proposal will result in the direct disturbantsubstratg~0.0017habasedon 26 pile3including 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 alssultin permanent shading d810m?in Area 1 and 4982

in Area 2The rocky reehabitat presentin 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 communitiesdtonise, 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. Thereforegglakbme 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 waterstbé Proposal area are naturally turbid due to strong tidal currents,
especially dringspring 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 sthuls 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 Batial concentrationsvere all below th®©GV
and GVhigh screening levels (ANZG 20T8)rrent Port operations indicate there is no evidenitigest
that current Port operations have been impacting the sediment quality around the RAtdcbncentrations
are generally higher in ar®adjacent to the whayrfwvhich has been observed in both the baseline report
(Ecological 2016) and the ongoing monitoring program (O2 Marine 2023).dsestdclthe ship berths have
the highest potential risk of the sediment containing potential contaminants

The likelihood of disturbing contaminated swaihich would release contaminants into the water colusin
low, asthe scale ofediment disturbed from piling is lcand ongoing environmental monitoring of the Port
has nd 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 rangend have generally beentranslocated by human activity. The National Marine Pest
Plan 2018023 defines introduced marine pests (IMP)rasnaoduced species that causes harm to the
environment, sociahmenity,or industry, or have the potential to do so if they were to be introduced,
=KL9: DAK@=</] GJ KHJ=9< ARWR NKBMalitepds® dakevirFré@dicadvia = F N/
ballast water exchange or biofouling, anémples of the impacts of introduced marine geéstrelation 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 foeekbs

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 portaidadmed the Port of Broome as having a
low likelihoodof introduction and establishment of marine pests and of hBdrtsanalysedwas rankedo
have thefifth lowest risk (McDonald 2008pargesare slow movingnd deemed as havingraoderate risk
rating of transport marine pests (McDonald et al. 20IBg rislcan be reducedn several ways, including
sourcing WA wateend implementingriofoulingand ballast water exchange procedures.

Currently KPA implementhe StateWide Array Surveillance Program (SWASEollaboration with the
Department of Primry Industries and Regional Developm@m®IRDip monitor for introducednarinepests

in the Broome Port. The program allows for early and accurate detection of marine pests in potbywaters
deployingarraysand crab condosinder the wharf andndertaking shoreline inspectiots identify potential
invasivemarine speciesKPA 2032). The likelihood of introduaig marine pests during consiction from the
Proposals vesselslow due to the small scale of the Proposag)(short constructiortimeframeand small
development envelopeand the current measures implemented by KPA to management marine pests.

10.3.2.Underwater noise

Underwater noise exposure has the potential to impaatine faunari a number of wayassummarised in

Table7 and Figurel6. 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 redsdarther from the source as theise 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 notpair. 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 respdreagdidility. 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 recgatheredevidence 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 predatrs is disrupted. Behavioural responses to soundsxe 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
Kernt et al. 2016). Sherérm 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 soimgtancespehavioural 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 deepwater channel within the Port of Broome ranges from 10 to B0depthwhich allowdor noise to
attenuatefurther. Dolphins are known to utilisethede®@® L =J ; @9 FF=D O =; CD=Q [ Pp
therefore could lead to greater exposure to underwater ndiseever thenoise modelling results indicate

that dolphinswould have to be relatively close to the pile locationra®6r PTS to occur ardl85m for TTS

(Talis 2024)These distances arelatively small and ammanageable for Mane Fauna Observe(sIFOsjo

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 prqdieedroposal is
expected to useammerpile driving whichproduces impulsive underwater noigéth arapid rise in pressure
(Salgado et al. 201&)nderwater noise modelling has been completed forRheposaland ispresented in
Appendix Dand a summary of the exceedance distances afalihe8. Whales have the largeBtS and PTS

zones and depending on the tidal height the TTS threshold distancesrfaoge5 to 1&km due to thedeep
waterchannel in Broome allowing noise to propagate large distances. Other key marine fauna species the TTs
rangeswere <600m and these distances can be effectively managed by MFOs (Talis 2024).

Table7: Potential impacts of underwater noise to marine fauna

Impact/response Explanation

Permanent Permanent reduction in the sensitivity of hearing, decreased ability to detect sound, pern
threshold  shift | damage to ear hair cells or attached neurons, irreversible hdagagand/or damage to an|
(PTS) around hearing structures and haemorrhaging of the ear (Salgado Kent et al. 2016).
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Impact/response Explanation

Temporary Temporary hearing loss or impairment following exposure to high level of noise. Previous
threshold  shift | thought of as reversible damage but be irreversible (Kujawa and Liberman 2009; Salgadc
(TTS) 9Dy IPphoérw 221 ; 9F J=<M; = defest prédy Arpidabrs dnd/g

assess environment (Popper and Hawkins 2019).

Behavioural Behavioural responses can vary and include changes in swimming (speed and/or dir
diving (frequency and duration), breathing rates, communication, foraging, mating, re
socialising, defensive behaviours and/or moving towards or away from tinees@ometimes
behavioural responses can result in secondary organ or tissue damage (e.g., rapid rise frc
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
of interest, it can mask the signal affecting the perception of the signal of interest. Ma:
problematic when communication between animals or thdigttio sense predators is disrupte

Stress Canpotentially occur across all the theoretical zones of impact. Stress can include hor
autonomic, immune, and behavioural responses (Popper and Hawkins 2019). Prolongt
J=H=9L=< KLJ=KK J=KHGFK=K ; 9F : =ankRadiordl261]
Salgado Kent et al. 2016).
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Table8: Underwater pilingriteria thresholdexceedance distancésom marine faunémodified from Talis 2@

Marine fauna Tide SEL Onset Distance to Piling activities (m)
group (weighted) PTS distance TTS distance Behavioural
limit limit response
Whales Low 1,200 5,450 375
TTS =168
MSL 1,400 8,350 475
PTS 483
High 1,550 9,550 500
Dolphins Low 65 170 <50
TTS =170
MSL 70 180 <50
PTS =185
High 70 185 <50
Dugongs Low <50 85 <50
TTS =175
MSL <50 90 <50
PTS =190
High <50 95 <50
Turtles and| Low 85 370 65
i TTS = 189
sawfish MSL 90 440 75
PTS = 204
High 95 500 75
Crocodile Low 85 370 65
TTS =189
MSL 90 440 75
PTS =204
High 95 500 75

Fish have two sensory mechanisms for detecting, localising, and interpreting undenisgemd 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 (Nedet et al. 2016; Popper and Hawkins 2FFi&}).exposrecriteriato impulsivenoise bammer

pile driving)is presented ifTable9. For underwater noise to cause mortality to fish species they would have

to beclose to the noise source (Piling noise so@@s 257 (peakllB re 1 pPa at 1 rBuedel et al. 2019)).

Noise management procedures suchsafi-startwill help reduce underwater noise exposure to fish.

Table 9: Impulsive noise criteria for mortality and recoverable injury for fish (Relative risk for 3 distanees; N
intermediate, Far) (Popper et al. 2014; Popper and Hawkins 2019)

Hearing group Mortality Recoverable Masking Behaviour

injury

Fish: no swim > 219 dB SEk > 216 dB SEk >>186 dB SEk | (N) Moderate (N) High
bladder (particle | or > 213 dB peak| or > 213 dB peak (1) Low (1) Moderate
(F) Low (F) Low
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Hearing group Mortality Recoverable Masking Behaviour

injury
motion
detection)
Fish:swim 210 dB SEln 203 dB SEln > 186 dB SEk | (N) Moderate (N) High
bladder not or > 207 dB peak| or > 207 dB peak (1) Low (1) Moderate
involved in (F) Low (F) Low
hearing (particle
motion
detection)
Fish: swim 207 dB SEla 203 dB SEln 186 dB SElx (N) High (N) High
bladder involved | or > 207 dB peak or > 207 dB peak () High () High
in hearing (F) Moderate (F) Moderate
(primarily
pressure
detection)
Eggs and larvae | > 210 dB SEk (N) Moderate (N) Moderate | (N) Moderate (N) Moderate

or >207 dB peak | (I) Low (I) Low (I) Low (I) Low

(F) Low (F) Low (F) Low (F) Low

Peak and rms sound pressure levels dB re 1 uPa; SEL dBsfe 1 pPa

10.3.3.Vessel Strike

Marine fauna that are known to occur witthia Proposal area could potentially be impachgdvessels strikes
during the construction phase, potentially leading to injury or mort&ligsel strikes have been identified as
a potential concern for humpback whalds|phins, dugongs, anirtlesin the northwest marine bioregional
plan (DSEWPaZD12a). The speed that the vessel is travdilasgan 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 kndiseeds >14 knots significanthcreasethe chance of lethal injury from a vessel
collision. ¥ssel speed is a critical factor in flee response of turtle and dugongss the speed of a vessel
increasesbility for dugongs and turtles to fleereduced, increasirye risk d a vessel strik@lodgson 2004;
DoEE 2017blarine fauna exposed persistent interruptions from vessel movements and noise can result
in disruptions to important behaviours (e.g. feeding, mating, courtaliijgh can in turn potentially impact
the reproductive success and ultimatedffectpopulation levet (Hodgson and Marsh 200TheKimberley
region provides calving habitat for humpback whatesther-calf pairs when migrating south tend to stay
closer to the coastlineNeonate calves are particubarvulnerable to vessel strikes, as they have limited
swimming and diving abilities and low bredtbld capacity (Irvine an8algado Ken2019).

The likelihood of vessel strikes during construction from the Propesaél movements is considered to be
low due to the scale and disturbance area of the Propokal.nlimber 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 Bartpy, the risk is mitigated

through vessel speeagstrictionswithin the Portwhere speed limits are restricted to 8 kn&tstther details
are given imablel0.

10.4. Social Surrounding

Social surroundings may be impacted by tésporary closure of the Broome wharf public walkway, and the
noise generated during the piling worl®ecreational fishing from thealkway may be restricted, and
swimmers within Entrance Point mg exposed to underwater noise frgiling. These impacts are likely to
be small and temporary, and further details are givemainle 10.The piling bargeif requiredmay also
increase the potential fanarine pests to be introduced to tiort. Though this risk is small, the mitigation
actions are also presentedTiablel10.

KIMBERLEY PORTS AUTH
50 PRELIMINARY ENVIRONMENTAL IMPACT AS
R220322 / 23ENV



@2

ENVIRONMENT

An O2Marine company

Tablel0 Preliminary Impact Assessment against Environmental Factors

Environmental Factor Relevant Potential Impacts Managementmonitoring, and mitigation Impact Assessment
Objective Proposal
Activities
THEMESEA
Benthic Communities and Piling Dislodgement of BCH on other piles on wh Minimise: Meets EPA Objective
Habitats (BCH) Undertake piling as efficiently as possible to minimise the duration ol The rock and mixed assemblage Btésent at the wharf extensic
To protect BCH so the disturbance. location is well representedFigure 6) in the region and ar
biological diversity and Minor bss _of BCH (mixed assembla¢ -\ «pas Biosecurity Management Program (First Point of Entry) for in¢ considered by the EPA to be of less functional ecological value
ecological integrity are sponges _ filter feeder.$. coral. and construction equipment benthic primary producersthe Proposal aressavoids impacts tg
. macroalgae) present at piling locations : .
maintained. Monitor mudflats,seagrasspr mangrove habitats
MR Ene) (enisee) sfehit eease ' The installed vertical pile structures will form suitable subt
turbidity immediately surrounding the pilin| Undertake annual monitoring of benthic habitafter,and sediment quality ir ) ) ) ; P ) o
BEElilEE alignment with the KPA Port of Broo@IMP habl.tat WhICh'WI|| provide a structure with the colonisation of se¢
X - ) _ ) ) ) - marine organisms.
Construction Plume generation from vessel propeller | Continue to implement KPlivasive Marine Pest Species Monitoring Progré ) .
. . . Artificial habitats have been created by the existing wharf
Vessels Increasedtotal suspended solidsTES and | SWASP measures and biosecurity measures. ] ; ) )
reduced light to BCH Thesefilter feeders have been established in an area with poor
(under wharf) and are unlikely to be impacted by the generatic
: : : : plume.
Introduction/translocation of Invasive Marir
Species during construction/operatiofSee It is unlikely that if construction equipment is sources from WA v
Section10.3. and SWASP is continued to be implemented that introduced m:
pests would establish from this Proposal.
Using he current method of piling it is anticipated that the E
objective will be met.
KIMBERLEY PORTS AUTH
51 PRELIMINARY ENVIRONMENTAL IMPACT AS

R220322 / 23ENV



@2

ENVIRONMENT

An O2Marine company

Factor

Environmental
Objective

Marine Environmental Quality

To maintain the quality of
water, sediment and biota si
that environmental values ar¢
protected.

Relevant
Proposal
Activities

Piling

i Disturbance of contaminated sedimeri&ee

1 Reduced marine environmentglality due

Potential Impacts

Sectionl10.])

to hydrocarbon spills and/or other wast
discharge during construction works

Managementmonitoring, and mitigation

Minimise:

Pilingmethod either barge or on wharf piling method to reduce vessel gene
plume.

Develop and mplement the MCEMP and ensure hydrocarbons are stg

following industry standard hydrocarbon management practices (chen
handling, storagesegregation, and spill response).

"F L@= AFKL9F; = G> KHADDK AEHD=E-
Marine Qil Pollution Contingency Plan (MOPCP).
Monitor.

Continue to wmdertake annual monitoring of benthic habitat, water, g
sediment quality in alignment with the KPA Port of BroQv&1P

Impact Assessment

Meets EPA Objective

Elevated turbidity during piling and construction work will
localised and temporary. It is not expected to result in impaci
marine quality, especially given the region experiences high turl
levels due to influence from large tides.

Baseline sedimertind potential contaminants investigation of th
Port and surrounding areas (Ecological 2016; O2 Marine

indicated that the sediments in the Port are unlikely to
contaminated. Ongoing monitoring of the Port also does

indicate that sediment is ecbaminated, therefore it is not expecte
that contaminates will be disturbance results in impacts to ma
quality.

Using thecurrent method of piling it is anticipated that the E
objective will be met.

Marine fauna

To protect marine fauna so the

Piling

Propagation of underwater noiseausing
PTS, TTS, behavioural response or stres
marine fauna (See Sectid0.3.2

Avoid:

Avoidconstruction works duringensitive ecological windows for marine fau

Meets EPA Objective

Avoiding key ecological windows (humpback whale migratlaly

biological diversity and . : species (e.g. humpback whale southern migration) through to Septembgrand implementing both a MCEMP and UN
. . . Temporary disturbance of marine faur . " L , |
sedegfeall ey o present in the vicinity of piling operatien | Avoiding sourcing construction equipment and vessels from outside Aust) Will help mitigate the potential impact to marine fauna and
maintained Injury or mortality of marine fauna waters to reduce the potential for introduced marine pests. impacts are expected to be minimal.
Avoidance of important habitat or importal Minimise: Implementing appropriate management and mitigation raeges it
behaviour. Development and implement a MCEMP. is anticipatedhat the EPA objective will be met.
Introduced marine pest from constructid pjjing methods will be undertaken as efficiently as possible to minimise
vesselgSee Sectiod0.3 : . .
duration of underwater noise disturbance.
New hard substrate available for IN i ;
establishment Maximum of 1 pile every 24 hours.
Implement management zones exclusion afdervations zones for key mari
fauna species
The BCH surrounding tifroposalocation supports fish communities and the
are likely to be fish present during construction. Piling methods shoul
implemented using sofstart procedures to drive fish away from the area.
Piling shouldaim toavoid high tidevhere practicable
Follow KPAs Biosecurity Management Program (First Point of Entry) for in
construction equipment.
Monitoring:
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Factor

Environmental
Objective

Relevant
Proposal
Activities

Potential Impacts

Managementmonitoring, and mitigation

Continue to implement KPA Invasive Marine Pest Specietoring Program
SWASP measures and biosecurity measures.

Impact Assessment

To protect social surrounding
from significant harm.

Noise generated during piling works

Public using water at neartyntrance Point
beach exposed to underwater noise

Disturbance of local commercial (e
adjacent pearl aquaculture leases) a
recreational fishers

Damage to the Port of Broome heritage je

The site selection/Proposal area is within the KPA operational area of the
Broomes jetty.

Minimise:
Implement MCEMP

Construction works to be completed following the KBAntractor HSE
Handbook (KPA 2022)nd managed in accordance with tHenvironment
Protection (Noise) Regulations 1997

Inform the public of construction works and implement appropriate puk
exclusion zongif required

Induction process for construction workers including stop work processes

Maximum of 1 pile every 24 hours.

Projectvessels

Increased vessel traffic andlecrease

maritime safety

Introduction/translocation of IMPs during
construction/operations affecting local
commercial (e.g. adjacent pearl aquacultu
lease)See Sectiod0.3.

Minimise:
Piling method either barge or on wharf piling method to redheenumber of
construction vessels. Development and implement a MCEMP.

Monitor:

Construction Vessel strikes injury or mortality to mari Avoid: Meets EPA Objective
vessels fauna(See Se<.:t|dto.3.3 _ Avoidconstruction worksluring sensitive ecological windows for marine fau Avoiding key ecological windows, abiding by the Australian natj
Underwater noise (See Sectib.3.2 species (e.g. humpback whale southern migration) Guidelines for Whale and Dolphin Watching 2017 (DoEE 2017
Avoidance of important habitat or behavioy .. . National Strategy for Reducing Vessel Strike on Cetaceans anc
Hydrocarbon spills and/or other was i R
discharge during construction works Where possible piling works to be completed from the existing wharf struct ETS HBEEEIIE _(DO!EE Ay 3)) el e Port veseEl LI
: . reduces the potential risk of lethal vessel strikes. The pote
reduce the number of construction vessels. ) o o o
- T S S ; . | impacts are expected to bminimal,and it is anticipated that the
The Proposal will be completed usimgmalinumberof small vessels (if require 2o affesfe il e T
a tender or a barge)
AllProjectvessel/s to comply with Port of Broome vessel speed (8 knots)
Adhere to the Australian national Guidelines for Whale and Dolphin Wa
2017 (DoEE 2017a) and National Strategy for Reducing Vessel Strike on C
and other Marine Megafauna (DoEE 2017b).
'"F L@= AFKL9F; = G> KHADDK AEHD=E-
Marine Qil Pollution Contingency Plan (MOPCP)
Theme: People
Social surrounding Piling Disturbance of public amenity Avoid: Meets EPA Objective

Noise generated during construction will be temporary and lim
to 1 pile every 24 hoyrandmanagement and mitigation measure
will be implemented to manage noise and construction activitie!

Closure of a section of the Broome wharfs public walkvifa
required, will be temporary during construction works to enst
public safety.

No impacts on the Port of Broomes heritage jetty are predicted

It is anticipated that the EPA objective will be met.
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Environmental Factor Relevant
Objective Proposal

Activities

Potential Impacts

Managementmonitoring, and mitigation

Impact Assessment

Continue to implement KPiwasive Marine Pest Species Monitoring Progr
SWASP measures and biosecurity measures.
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11. Approvalspathway

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 assessateuthe Commonwealth EPBC Act.

As outlinedabove in the preliminary impact assessment the Propissabt expectedd have significant
impacts on any Matters of National Environmental Significance or Environmental Rdoteesver, given the
location, construction type, conservation settargd 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 theidsk of a thirgbarty rderral arising during
construction works and provides a public foravhere the environmental aspects of the Proposal can be
assessed.

11.1. State

The Prposalwill need to be referred to the WA EPA under the EPwa.the EPA has registered a valid
referral, it must determine whether to assess the refamel alsoinvites public comments through its
consultation hub on whether or not the EPA should assess the proposal and, if so, the level of asSeégsment.
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
proposatspecific requirements that the EPA determines are necessary to assess the proposal.
2@= #. AK <=; AKAGF L G OassEssneitisfotdpde@abl& K9 D 9F< L@= D

Decision not to assess

When the EPA decides not to assegsposal, 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 or
the environmental aspects of the proposal to the proponent or any other réleseson or authority.

If the decision is to asse$etEPA 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 reviewNo 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 bétauiel7(EPA 2023d).

Referral of

significant

proposal to
the EPA

538

Environmental Impact Assessment Process

Public EPA decision EPA. EFA Appeal period Investigation Minister’s Minister seeks Ministerial Proponent Project
comment or whether or assessment assessment on EPAS report by Appeals appeal agreement Statement can appeal implementation
period on not to assess may include repart (14 days) Convemaor determination from Ministerial with conditions -

whether the the proposal public review submitted to colleagues conditions {14 days) monitoring
proposal (41012 the Minister and DMAS on issued compliance with
should be weeks) and released implementation conditions
assessed to the public and conditions
(7 days)
538A to 5398 540 to 543 Part VIl Part Vil Part Vil s45(1) s45(5) s100(3) sd7, 48

Minister Appeals
Appeals Convenor (with Appeals Convenor) Convenor

nppeal period
on EPA's
decision

it it decides

not to assess
(14 days)

Part Vil

Investigation

by Appeals
Convemor

Part Vil

Ministers
appeal
determination
on whether
the proposal
is to be
assessed

Part Vil

Appeals Convenor

Figurel7.EPA assessment process

11.2. Commonwealth

This Poposalwill 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.

Figure18 and Figure19 below provide an overview of the EPBC referral prodéss decision is at the

discretion of the Minister or delegate.
Please note a bilateral assessment process will belystte EPA and DCCE&lére appropriate.
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EPBC Act environment assessment process—referral

~ Approval is not required
muuhhr

M~M unacceptable
The Minister makes a decision within 20 business days.

v

referral and and submil s
+
.
The Deparmment prepares report on
relevant impacts and comments.
3
The minister makes a reconsieration
Wﬂlﬂi”mm
Action s i,
clea Controlled

Figurel8 Environmental assessment of referral under the EPBC Act
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EPBC Act environment assessment process—assessment/decision whether to approve

Can the action be assessed using:
+ a state teritory assessment process accredited under a bilateral agreement? There are bilateral agreements with all
YES state and territory governments.
+ an Australian Government assessment process accredited under a ministerial declaration? There are currently no
ministerial declarations for Australian Government processes,
4
. ! " : l
Accredited Assessment Assessment
assessment on referral on preliminary Pss;sgg;t by AiT: I'm:lt by
(case by case). information. documentation, ' B L
- l l l i i
Action to be The Minister - The Minister
I The Department directs Tr: "'L“::r provides gither The Minister
) must prepare proponent ﬁf - standard appoints
* an accredited adraft to publish infor:'natiron or tailored commissioners
state/territory recommendation referral = guidelines to and sets terms of
process, or report infarmation proponent proponent for reference.
i for public. draft EIS or PER.
Australian Draft To be finalised
Government oy within 30 l l i
process. report published business days
- of assessment The _Minis'oer Preparation of Commission
approach directs draft EIS/PER. condudts inguiry
public comment L '
period. decision, proponent to and provides an
Statefterritory publish referral + inquiry report to
or Australian and additional The Minister the Minister.
Government Recommendation information approves
agency report finalised for public publication of
prepares and provided to comment. draft EIS/PER.
assessment the Minister.
feport - l i
Public comment
Public comment on on draft
proponent’s information, EIS/PER.

Proponent’s information is revised taking into account public comments. The

proponent then provides the minister with the revised information or a notice

stating that no comments were received. Within 10 days the proponent must
publish the revised information and comments, or if no comment wene received,
republish the relevant information.

!

|

!

EIS/PER finalised taking into account

public comments. The proponent then

provides the finalised EIS/PER to the
Minister and publishes the report.

!

The Department prepares recommendation report and provides it to the Minister.

* -

The Minister makes decision to approve, approve with conditions or not approve the proposed action,

documentation from the proponent,

+ For assessment by inquiry, a decision must be made within 40 business days of receiving an inquiry report.
+ For assessment by a state/territory process, a decision must be made within 30 business days of receiving an assessment report,

« For assessment by EIS/PER or preliminary documentation, a decision must be made within 40 business days of receiving finalised

+ For assessment on referral information, a decision must be made within 20 business days of receiving a finalised recommendation

report.

Figurel9 Assessment of a controlled action under the EPBC Act
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12. Recommendatiors

Providedbelowaresome recommendations regarding future planning forRheposal

12.1. Design consideration

The piling methods currently proposed tmvolve hammer piling onlAvoidance

Given the sensitivity of the area during humpback whale migration and the results form noise modelling (Talis
2024) KPA shoultbmmit to avoiding humpback whale season (July to September), to mitigate potential
impacts tothe species.

12.2. Management

The following Management Plans are recommended to be prepared to support environmental approvals and
will ultimately be rquired for theProposal

Marine Construction Environmental Management Plan (MCEMP).

Timing of construction piling should avoid sensitive ecological windows of marine fauna that could be present
within the Proposalarea especially humpback whale migration, as whales have the greatesi FSahd
behavioural response distancdéppendix [ TheProposal should alsoconsider the relevant threat
abatement plans, recovery plans and approved conservation adMimeagement zones (exclusion and
observation Table 11) should be informedrom underwater noise modleng and reflect a precautionary
approach. Underwater noise validation methods should be implemetteshsure management zone are
sufficient in managing the potential impacts of underwater noise.

Tablell Recommendedinderwater 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 200 700
Crocodiles

Sawfish**

*Noting timing of piling works is avoiding humpback whale season theréfargback whales are not expected to be within t
Proposal area or surrounding environment

*Sawfish are typically benthic feeders and are unlikely to be observed. THesharet surface breathers, therefore they do 1
bask at the surface which makes observations an ineffective mitigation measure

KPA is proposing to uBedicated Marine Faui@bservers (MFGs)implement the procedures outline in the
MCEMPNcluding30-minute Prestart, 3@Gminute Softstart, Shutdown,and low visibilityorocedures. Piling
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should be limited to maximum @fpilesevery 24 hourshould be installed to reduce the potential cumulative
noise exposurampacts to marine fauna.

12.3. Environmental Approvals

The Proposalrepresents an extensioand modification of the existing wharf desigimhe potential for
environmental impact from noise is considered thye to the size and scale of the Propasal can be further
controlled by piling timing, methoddedicated Marine Fauna Observers, observations and exclusion zones.

The Proposal is located within a sensitive and internationally significant marine environmenineaidse
proximity to significant coastal developmeptojects Therefore, the Proposal justifies a referral to the
DCCEEWNder the EPBC Act and the EPA under the ERV&rt though the potential for environmental
impacts is considered low.
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http://www.environment.gov.au/biodiversity/threatened/species/pubs/68447-listing-advice.pdf
http://www.environment.gov.au/biodiversity/threatened/species/pubs/68447-listing-advice.pdf
http://www.environment.gov.au/biodiversity/threatened/species/pubs/69402-listing-advice.pdf
http://www.environment.gov.au/biodiversity/threatened/species/pubs/85267-listing-advice-15032018.pdf
http://www.environment.gov.au/biodiversity/threatened/species/pubs/85267-listing-advice-15032018.pdf
http://www.environment.gov.au/biodiversity/threatened/species/pubs/38-listing-advice-26022022.pdf
http://www.environment.gov.au/biodiversity/threatened/species/pubs/38-listing-advice-26022022.pdf
https://museum.wa.gov.au/maritime-archaeology-db/wrecks/map/north-west
https://dx.doi.org/10.2305/IUCN.UK.2021-2.RLTS.T5668A3047556.en
https://dx.doi.org/10.2305/IUCN.UK.2021-2.RLTS.T5668A3047556.en
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West KM, Heydenrych M, Lines R, Tucker T, Fossette S, Whiting S and Bunce M (2023) Devel@G@nent of a
metabarcoding assay for the environmental DNA (eDNA) detection of aquatic reptiles across northern
AustraliaMarine and Freshwater Reseat4(b):432140. doi: 10.1071/MF20288

Wind Finder (2028Yind, waves, weather & tide forecast Brodfimelerfinder accessed December 2023

Whiting S, Tucker T, Pendoley K, Mitchell N, Bentley B, Berry O and FitzSimmonEiNa|ZR&gdrt of
Proposal 1.2.2 prepared for the Kimberley Marine Research Program, Western Australian Marine
Science Institution, Perth, Western Australia, 146 pp
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Appendix A. BCH Survey Technical Memo
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Appendix B. PMST Results
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Appendix C. Likelihood of occurrence assessmefidesktop review

The PMST search wesmpleted using a 10 km radius search area from the Proposal location. These results
were filtered to species with high conservation state2(@J =9 L=F=< GJ +A?J9LGJQO6 9
| DAC=DQA LG G; ; MJ OAAab@EB. The@elihaod aBdtdGiencd of kiesd sheci@ was) = 9
assessed and determined using the definitions present&kation6.2 Results from this assessment and
desktop review are presentedAppendix C

Table €1: PMSTLOkm search results and likelihood ranking

Species PMST rank Likelihood of occurrence
Mammal Humpback whale | ) FGOFA High
Mammal Indo-pacific bottlenose dolphin |l ) FGOFA High
Mammal Snubfin dolphin | ) FGOFA High
Mammal Australian humpback dolphin | ) FGOFA High
Mammal Dugong |l ) FGOFA High
Mammal Blue whale | * AC=DQA Low
Reptile Green turtle |l ) FGOFA High
Reptile Flatback turtle |l ) FGOFA High
Reptile Hawksbill turtle ILikelyA Medium
Reptile Saltwatercrocodile * AC=DQA Medium
Reptile Loggerhead turtle |l ) FGOFA Low
Reptile Leatherback turtle ILikelyA Low
Reptile Shortnosed sea snake | * AC=DQA Low
Fish Green sawfish | ) FGOFA High
Fish Freshwatefttargetooth sawfish ) FGOFA High
Fish Scalloped hammerhead | * AC=DQA Low
Fish Dwarf sawfish |l ) FGOFA Low
Fish Narrow savish | * AC=DQA Low
Fish Southern bluefin tuna Il * AC=DQA Low
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Marine mammals

Table C€2: Marinemammals that are 'Known' or 'Likely’ to occur in the Proposal area

Species name EPBC Act Relevant policy and guidance, and threatenin Population, distribution, primary habitat(s) and life history Likelihood
BC Act processes
Blue whale EPBC Act Their global (nosstatutory) listing by the IUCN | Population: ILowA
(Balaenoptera musculys Endangered | | # F<9F OthedrelevahikEPBC Act documents are The blue whaleB, musculu} has two recognised subspecies in the southern hemisphere: the pygm Blue whalesBIA overlaps th@roposall
Pygmy blue whale Migratory i Conservation Management Plan for the Blue W| whale B. m. brevicaudaand the Antarctic blue whal&.(m. intermedja(Leroy et al. 2021Reliable| area, howeversatellite data indicates
(B. m. brevicaudp Cetacean (DoE 2018 estimates of the pygmy blue whale population size in Australian waters are currently not availabl that blue whales once passing Not
I Threat Abatement Plan for the Impacts of Mal species ranges over a very large area making it difficult to survey, particularly where aggregation| West Cape continuing their migration
BC Act Debris on the Vertebrate Wildlife of Australia’s CC gj| mostly unknown (DoE 2045 Indonesia they almost exclusive
Endangered and Oceans (DoEE 2018) o utilise slope habitatand are generally
1 Marine bioregional plan for the Nomvest Marine Distribution: 5200 km offshorrhums et al, 2022)
Region (DSEWPaC 2012a). The highest density of pygmy blutalesoccurs off WA nortivest coastline from April to June durir
Potential threatsderived from the Nortvest Marine| their northern migration and November to December during their southern migration (Thums et al
Region (DSEWPaC 2012a) to consider when ass{ when completing their northern migration up the WA coastline the pygmy blue whales reseito the
impacts of the Proposal: coastline (100+61.7 km) until they reach Novést Cape, at which point they then move further offs
91 Underwater noise (238+13.9 km) towards Indonesia (Double et al. 2014; Thums et alTR&edjstribution BIA overlap
1 Vessel strike the Proposal area and migration®Bik located further offshare
Primary habitat (migration, breeding, and foraging) and life history:
There are two foraging BIAs identified off the nomtist coast; Ningaloo Reef and around Scott Reef
Seringapatam Reef (Thums et al. 2022) midst importantareasfor pygmy blue whalegentified along
the WA coast were:
i Perth Canyon
i the shelf edge off Geraldton
9 the shelf edge from Ningaloo Reef to the Rowley Shoals (not continuous) and including a ¢
small areas near the shelf edge off approx. 25°S
i the Banda Sea.
Pygmy blue whale acoustic data indicaliesited use of the shetfuring both the southern and norther
migration along the ndh western WA coastlin@ith noise loggers deployezh the shelf not detecting
any whales. The results indicate minor use of the shelf waters dre@empier and Scott Reef with
preferencdor deeper watergThums et al. 202BHygmy blue whales are slow growing, Kingd species
living for ateast 80 to 90 years or longer (Sears and Perrin Bo@&jling areas are poorly described, w
no defined breeding BIAs within Australian wat#rsughit is thought that breeding occurs in deg
waters adjacent to tropical islands.
Australian snubfin dolphin | EPBC Act Their global (nosstatutory) listing by the IUCN | Population: | &A? @A
(Orcaella heinsohni) Migratory | | 4 MD F Othér reBvark BPBC Act documents are:| popylations othe Australian snubfin dolphin (snubfin dolphare generally localised and discrete (Pa Roebuck Bay is a known hotspot for
Cetacean 9 Marine bioregional plan for the Norttvest Marine and Cagnazzi 2016). The population of snubfin dolphin that inhabit Roebuck Bay, WA, is estima snubfin dolphins in WA. They have
o e Region (DSEWPaC 2012a). 133 (95% CI 1228) individuals (Brown et al. 20M@hstindividual snubfin dolphing56%)occupying| been regularly identified within
Migratory snubfin dolphins display moderate to high degree of site fidelity (i.etipartor longterm residency) Roebuck Bay anith close proximity to

O"AIl'JMR =L 9Dy T[PRITO6K

the Proposalarea (Bouchet et al. 2021

77

KIMBERLEY PORTS AUTH

PRELIMINARY ENVIRONMENTAL IMPACT AS

R220322 / 23ENV



@2

ENVIRONMENT

An O2Marine company

EPBC Act
BC Act

Likelihood

Species hame

Relevant policy and guidance, and threatenin Population, distribution, primary habitat(s) and life history
processes

" Al JMR =L Pgfopogalarea I
overlaps the species breeding, calvin
and foraging (highlensity) BIAs.he
nearshore waters of Roebuck Bay
provide importantabitatsfor
breeding, feeding, and calving (Browi
et al. 2014).

P4 Potential threats derived from the Nowtvest Marine| pistribution:
Region (DSEWPaC 2012hat are relevant to the

" Thesnubfinhas been considered a separate species and is endemic to northern Australian and s
Propos

, =0 %MAF=9 O =9KD=Q =RoebadR Bay is & ewH hotspot far shBbfiredblph
with high detection rates (Bouchet et al. 2021). Further, the area within the Port has been ider
i GFL9AF L@= HGHMD9LAGFAK ; GJ= J9F?= 0" AdsuppbR
the highest density of snubfin within the bay (Brown et al. 2016; Raudino et al. 2020).

Underwater noise
Human presence
Chemical spills

Nutrient pollution

Primary habitat (migration, breeding, and foragimgy life history Itis likely that snubfin dolphins would

Snubfin dolphins in the Kimberly region appear to form small local populations, have high site fide pe in the vicinity of thBroposalarea.
limited gene flow. They tend to be found in shallow water and appear to rely on this habitat type.
dolphins are found throughout Roebuck Bapd they have been observed forag®mubfin dolphins are
often observed foragingver shallow mudflats in theortheastern areas of Roebuck Bay. The spe
prefer shallow, protected coastal and estuarine habitats (Brown et al. 2016).

Habitat modification
Hydrocarbon spills
Vessel strike

Litter and debris

Roebuck Bay supports a resident community of snubfin dolphigsthe area provides foragibgeeding
and calving habitat (DSEWPaC 20)12nubfin dolphins are thought to live up to 28 yeamgef There is
limited information surrounding the snubfin dolphin life history traits, but they are believed to ¢
resemble the Irrawaddy dolph{PoE 2023a)

Debris on the Vertebrate Wildlife of Australia's Co
and Oceans (DoE®18)

Dugong EPBC Act Their global (nosstatutory) listing by the IUCN | Population: | &A? @A

(Dugong dugoh Migratory | 4MDF=J9: D=Ag 2@=J= AK F Dugongs aref high cultural and conservation significanceAimstralia and many other coastal regioc Dugong BIA overlaps tReoposalarea,
BC Act for this speciegOther relevant EPBC Act documents a gjobally (DSEWPaC 2012h) Australia there are two distinct maternal lineages of dugoBgdence | and suitable foragingeagrass foragint
oS Threat Abatement Plan for the Impacts of Maj indicatesgenetic population structure exists in Australia at a large geographical range, with s¢ habitat is located north of theroposal

populations on the west and east coastfafstralia (Blair et al. 201#).the southern Kimberleggion,
the population of dugongs is estimated to be 2,0Gith12,600n the whole Kimberley region (s and

area in Roebuck Bay. It is likely tt
dugongs may be present within th

Marine bioregional plan for the Nowtvest Marine y on 2017).
Region (DSEWPaC 2012a).

Potential threats derived from the Nomvest Marine| Distribution:
Region (DSEWPaC 2012ajt are relevant to the In the Kimberley region, dugongs are found in the highest abundancesorth&imberley (Wunambg
Proposal Gaambera Sea Country encompassing North Kimberley Marine Park), and in Roebuck Bay (B
Hutton 2017). Within Roebuck Bay dugongs are generally concentrated to the south of the Roe
marine park (Bayliss et al. 2017).

area foraging or transiting near th
Proposalarea and mitigation measure
should address this.

Invasive species
Vessel strike

Chemical spills
Litter and debris

Primary habitat (migration, breeding, and foragiagy life history

Dugongs are herbivores, feeding exclusively on seagrass, with a preference for sparse séaga
cover) beds (Bayliss et al. 20I¥igonggeed of ephemeral species suchHalophila ovalisknown to
grow amangst sparsd”osidonia australiand Amphibolis antarcticeneadows Therefore, the species
restricted to coastal habitats with seagrass habitat present.

Surveys of dugongs in 2015 and 2017 identified that in the South Kimberley region Roebuck Bal
highest abundance of dugongsigurell). Between surveys the dugong abundance appears to refl
local shift and seasonal shifts that occur throughout Roebuck Bay (Bayliss and Hutton 2017)

Dugongsare longlivedspecies with a life expectancy exceeding 70 years of age. Dugongsdrgna&av
and highly variable reproductive raté one calf produced every 3 to 6 years (Marsh et al. 2011).
reach sexual maturity between the ages of 4 and 13 years old with a body length range from 220 t
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Species hame

EPBC Act
BC Act

Relevant policy and guidance, and threateni
processes

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

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

al. 1984; 2011). Reproduction of dugongs is highly seasonal and competitive, during which repr
females are pursued by a group of mountinglesa(generally four to five) (Burgess et al. 2012)
<M? GF? AK DA>= @AKLGJQ LJ9ALK J=F<=J L@= KH=

Likelihood

Humpback whale

(Megaptera novaenagliae

EPBC Act
Migratory
Cetacean
BC Act

Conservation
Dependent
Migratory

Their global (nosstatutory) listing by the IUCN lisast

ConcerOther relevanEPBGAct documents are:
Listing AdvicMegaptera novaeangliddumpback
Whale(TSSC 2022)

Threat Abatement Plan for thknpacts of Marine
Debris on thévertebrateWldlife of Australia'€oasts
and Oceans DoEE2018)

National Strategy for Reducing Vessel Strike

Population:

Humpback whales have a global distribution consisting of 16 distinct populations currently reco
(Jackson et al. 201%5jumpback whalesh WA waters represent Population 1V, or Breeding Stock D,
are humpback whales that annually migrate from their feeding grounds in Antarctica to their br
grounds in northern WRlenner et al. 2001; Salgado Kent et al. 2Br2eding Stock D is the large
population of humpback whales worldwidad isestimated at ~20,0a0 30,000 animalsS@lgadoKent
etal. 2012).

Cetaceans and other Marine Megafauna (DoEE 2!

Australian National Guidelines for Whale and Dol
Watching 2017 (DoEE 2017b)

Marine bioregional plan for thMorthwest Marine
Region (DSEWPaC 2012a).

Potential threats derived from thNorth-west Marine
Region (DSEWPaC 2012a) to consider when assi
impacts of the Proposal:

Underwater noise

Vessel strike

Distribution:

Humpback whales are known to migrate through the area annually, in the Kimberly region whg
present from mielune through to mieNovember, however, the season may vary annually with ¢
studies identifying miduly to midOctober as the timefram&tjums et al. 2018yhe humpback whale
migration route is generally within 200 km from shdeniferet al. 2010). Important resting areas hg
been identified during the southern migratipiSSC 2022hd include:
Augusta

Geographe Bay

Shark Bay

Exmouth Gulf

The southern Kimberley region.

Primary habitat (migration, breeding, and foragigg life history

Calving for humpback whales generally occurs in shallow waters close to the coast. The breedin
population of WA humpback whale recognised calving grounds extends along the Kimberle
between Camden Sound and Broome. However, recent ressaggeststhese grounds are poorl
defined and that the calving grounds actually extend south from Camden Sound to at least Nor
Cape (Irvine et al. 28)1James Price Point, offshore of the southern part of the Dampiendedmiand
Tasmania Shoal atee most heavily used argdn the Kimberley region during the northward migrati
Duringthe southern migrationPender Bay and the northern part of the Dampier Peninsula are the
heavily used (Thums et al. 20T8)roughoutAugust DampierPeninsula has been identified as providi
suitable habitat for mothecalf pairs (Thums et al. 200\8)aters irCamden Sound, Gourdon Bay, and

Tasmanian Shoalare believed to & more important in August than in September and October. Pe
Bay is consideredore habitat in September and October (Thums et al. 2018).

Humpback whale calves remain with their mothers for the first year of themridpsovide the calves
with food, protection and help their development (Seeary et al. 2022). Female humpback whal
every 2 to 3 years, allowing time for the previous year calf to be weaned.

| &A? @A
The Proposal overlaps humpback
whale BIA. Although humpback whal
are infrequently sighted within Roebui
Bay, they are frequently sighte
offshore  during their souther
migration (closer to the coast)

Mothercalf pairsare the most sensitivi
cohort and could potentially be
impacted by the propagation of
underwater nois@uring heir southern
migration
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Species hame

Indo-Pacific bottlenose
dolphins

(Tursiops aduncus

EPBC Act
BC Act

EPBC Act
Migratory
Cetacean
BC Act

Migratory

Relevant policy and guidance, and threateni
processes

Their global (nosstatutory) listing by the IUCNIis, =
2 @J = 9 LOthErreteVagt EPBC Act documents are:
Threat Abatement Plan for the Impacts of Mai

Debris on the Vertebrate Wildlife of Australia's Ca
and Oceans (DoEE 2018)

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

Population:

The current IndePacificbottlenosedolphin populationand trendsize is unknowrBfaulik et al. 2019n
20122013 the InddPacific bottlenose dolphin population in Beagle Bagstern side of the Dampier
Peninsula, north of Broomajas estimated to be 157 *95% CI-188) individuals (Brown et al. 2016).

Marine bioregional plan for the Nostvest Marine
Region (DSEWPaC 2012a).

Potential threats derived from the Nosest Marine

Region (DSEWPaC 2012a) to consider when assi

impacts of the Proposal:
Chemical spills
Nutrient pollution

Distribution:

Globally IndePacific bottlenose dolphins occurtimpical and subtropical waters from South Africa to
Red Sea and eastwardo the Arabian Gulf, India, China, and Japan, southwards to Indonesia an
Guinea, and New Caledonia. In Australian waters the spefdesdsin inshore waters such as bays &
estuaries nearshore waters, open coastal environments,siradlow offshore waters (Allen et al. 2017

In the Kimberley region the southern region of Roebuck Bay has been identified as areas W
abundance of dolphins (humpback abdttlenose dolphins) (Bayliss and Hutton 2017).

Litter and debris
Underwater noise
Habitat modification
Human presence
Hydrocarbon spills
Vessel strike

Primary habitat (migration, breeding, and foragiag) life history

Roebuck Bay, including the Proposal area, is defined as a biologically important area -feadifidg
bottlenose dolphins. This area defined as foraging and breeding, calving habitat for the spe
(DCCEEW 202ZPhis species is generally considered coastal occurring primarily in continental shelf
(less than 200 rdeep) near shore and in areas with rocky or coral reefs, sandy or soft sedimg
seagrass bedDSEWPag01d). In Australia Indé’acific bottlenose dolphins are restricted to iosh
area such as bays and estuaries, nearshore waters, open coastal environments, and shallow
waters Braulik et al. 2029

Likelihood

| &A? @A

Indo-pacific bottlenose dolphins IBs
overlap the Proposal area and Roebt
Bay provides suitable foraging habite
for the speciedndo-Pacific bottlenose
dolphins are frequently sighted withi
Roebuck Bay and in the vicinity of t
Proposal are@Brown et al. 201Bayliss
and Hutton 2017)

Australian humpback
dolphin

(Sausa sahulensis

EPBC Act
Marine
BC Act
Migratory
P4

Their global (non-statutory) listing by the IUCN
| 4 MDF=J9: D=Ag 2 @= @MEH
undergoing threatened listing assessment and is due
completion on the 3@ctober 202. Other relevant EPB!
Act documents are:
Marine bioregional plan for thMorthhwest Marine
Region (DSEWPaC 2012a).
Potential threats derived from the Nontest Marine

Population:

There is currently no complete rangigde population estimate for the Australian humpback dolp
(humpback dolphin)lt is estimated that the total mature populati@f humpback dolphins does nc
exceed10,000 individuals (Parra and Cagnazzi 2@iBpss Australia the population structure of {
humpback dolphin indicates a metapopulation, consisting of small and relatively isolation popule
with limited gene flow and low levels of migration between locations (Brown et al. 2014; Pa
Cagnazi 206). The Kimberley populatisof humpback dolphins appear tie genetically distinct to the
Pilbara populations (Brown et al. 2017).

Region (DSEWPaC 2012a) to consider when ass
impacts of the Proposal:

Chemical spills

Nutrient pollution

Litter and debris

Underwater noise

Distribution:

Humpback dolphins are distributed in tropical waters of southern Papua New Guinea and n
Australia to ~22 to 28 latitude (Parra et &004). They are generally found in shallow coastal wate
small populations of <150 individuals (Sprogis et al. 2D16)e Kimberley region, humpback dolphi
are broadly distributed and generally observed in shall@ater (less than 3 depth) (Brown et al. 2017

Habitat modification
Human presence
Hydrocarbon spills
Vessel strike

Primary habitat (migration, breeding, and foragiagy life history

Humpback dolphins in the Kimberly are often sightetidal inlets and creeks, sheltered bays associa
with mangrove, open rocky coashallow sand and mud habitats. They have been observed ugkto
offshore (Brown et al. 2017).

Roebuck Bay, including the Proposal area, is defined as a biologically important area for hu
dolphins. This area is defined as foraging and breeding, calving habitat for the species (DCCEEV|

| &A? @A

The Proposal area overlaps with t
species faaging and breeding, calving
foraging BIAdHdumpback dolphins are
frequently sighted within theicinity of
the Proposal aregBrown et al. 2017
Bayliss and Hutton 2017AD J MR

It is likely that the species would |
present in the vicinity of the Propos
area from time to time, however tF
species is not restricted to this area.
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Figure20: Pygmy blue whale density plots of units and singers detected on fixed loggers for the northern migration on the uéfieamdnsgration on the rigthums et al. 2022)
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Table1l2 Reptiles that are 'Known' or 'Likely' to occur inRheposalarea

Species name EPBC Act Relevant policy and guidance, and threatening processes | Population, distribution, primary habitat(s) and life history Likelihood
BC Act
Loggerhead turtle EPBC Act Loggerhead turtles are globally (netatutory) listed a< Population: | * GOA
(Caretta caretty Endangered || 4 MDF =J 9: D = @ther. rQevant@®PBC' ABt!doceme| |n Australia there are two distinct genetic stocks. Those found in the Kimberley reg The Proposal area does not represent import
Migratory are. part of the Western Australian stock (DoOEEQ017 nesting with the closest important nesting art
BC Act i Recovery Plan for Marine Turtles in Australia (DoEE)201 Distribution: 900km away or internesting hal?lltat for the
{ Threat abatement plan for predation, habitat degradati - _ loggerhead turtlesNo BIAs or critical habite
Endangered competition, and disease transmission Esral pigs $us Globally, loggerhead turtles are distributed through the subtropical and temperate v overlaps the Proposal area.
scrofg (DoEE 208y of the Mediterranean Sea and Pacific, Indian, and Atlantic Oceans (Casale and ]
] ] ] : L . . Loggerhead turtles may be present from time
1 Threat Abatement Plan for the impacts of marine debrig 2017).In Australia loggerhead turtledistributed through tropical, subopical and i . i i iable habitat o
the vertebrate wildlife of Australia’s coasts and oceans ([ temperate waters throughout eastern, northern, and westegions of the country 'me foraging In suitable habitat -near
2018) (DOEE 201, Proposal
i Threat abatement plan for predation by the European re : ) . X ) .
(DEWHA 2008b Primary habitat (migration, breeding, and foragimg) life history
1 Marine bioregional plan for thidorthwest Marine Regio| Loggerhead turtles predominately feed on benthic invertebrates and often forg
(DSEWPaC 2012a). nearshore habitats and to depths of B5(DoEE 201]. It is possible that loggerhea
Potential threats derived from the Nonivest Marine Regio| turtles may be present migrating or foraging through the Kimberley reégnmwledge
(DSEWPaC 2012a) to consider when assessing impacts | from traditional owers indicate that loggerhead turfienigratethrough the Kimberely
Proposal: region, howevetagging and aerial surveys of the Kimberely did not identify the sp
9 Underwater noise There are no significant nesting beaches surrounding the Proposaloarga the
i Habitat modification Kimberley (Whiting et al. 201®8jthmajor nesting beaches for the species located at
1 Humanpresence Hartog Island, Muiron Islands, Gnaraloo,Bagl Ningaloo coast (DoEE 26117
9 Vessel strike
9 Light pollution
i Invasive species.
Leatherback turtle EPBC Act Leatherback turtles are globally (netatutory) listed a< Population: | * GOA
(Dermochelys coriacga | Endangered | | 4 MDF =J 9 : D = Gther r@evant@PBC' ABt!docyme, There are potentially 3 distinct leatherback turtle stocks in the-Ratdfic region, The Proposal area and surrounding environm
Migratory are. Leatherback turtles that nest in Australia are all part of the Australian(BiEE 20L]. | does not represent important nesting, interesti
BC Act 1 Recovery Plan for Marine Turtles in Australia (ROEE) Distribution: or foraging habitat. No BIAs or critical habi
1 Approved Conservation Advice f@rermochelys ] ) overlaps the Proposal arebeatherback turtles
Vulnerable Leatherback turtles forage throughout Australian waters. They are predominately

coriacea(Leatherback Turtle) (DEWHA 2008

9 Commonwealth Listing Advice &ermochelys coriacei
(TSSC 2009b)

in central eastern Australia (Sunshine Coast to central NSW), seedis¢rAustralig
(Tasmania, Victoria, and eastern southern Australia) and-sastern WA (DoEE 20)7

9 Threat abatement plan for predation, habitat degradati
competition, and disease transmission by feral pigs |
scrofa) (DoEE 20d)7

i Threat Abatement Plan for the impacts of marine debris

the vertebrate wildlife of Australia's coasts and oceans ([
2018)

9 Threat abatement plan for predation by the Europearfo&c
(DEWHA 2008b

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

There has been no confirmed nesting of leatherback turtles along tlveds#ine and
they are rarely observed in coastal areas. Leatherback turtles are an oceanic spe
remain planktivorous throughout their life, feeding on jellyfish and ascidians
201%¢).1tis possible that leatherback turtles may be present migrating or foraging th
the Kimberley region. Knowledge from traditional owners indicate that leather

arelikely to occur in offshore waters through t
Kimberley region (Whiting et al. 2DHhd are
unlikely to be present within the Proposal are:
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9 Marine bioregional plan for thMorth-west Marine Regiol
(DSEWPaC 2012a).

Potential threats derived from the Nomest Marine Regiol
(DSEWPaC 2012a) to consider when assessing impacts
Proposal:

9 Marine debris
9 Underwater noise

turtles migrate through the Kimberely region, however tagging and aerial surveys

Kimberely did not identify the species (Whiting et al. 2018).

Life history information regarding the leatherback turtles is relatively unknown
thought that females may lay eggs 4 to 5 time per season, each time laying betwe
120 eggs. Females are thought to nest once every two to three year@(D&EE

Flatback turtle EPBC Act Globally (norK L9 L ML GJ Q6 L @=Q 9J = D] Population: | & A? @A
(Natator depressus Vulnerable relevant EPBC Act documents are: There are 5 genetically distinct flatback turtle stocks in Australia. The stock overl| The Proposal is located within Roebuck Bay
Migratory 1 Recovery Plan for Marine Turtles in Australia (ROEE) the Proposal area is defined as Beuthwest Kimberley stock (DoEE 2€)17 known foraging area for flatback turtlésatback
BC Act i Threatabatement plan for predation, habitat degradatic Distribution: turtles has been widely recorded in Roebuck |
competition, and disease transmission by feral pigs ( and the speciescritical habitat overlaps thé
Vulnerable scrofa) (DoEE 20d)7 Flatback turtles are distributed through tropical waters of northern Australia, Papu Proposal area. Therefore, it is likely that forag
1 Threat Abatement Plan for the impacts of marine debrig Guinea, and Irian Jaya. Flatback turtles nesting in WA may migration as far north tc flatback turtles may be present within th
the vertebrate wildlife of Australia's coasts and oceans ([ New Guinea and south of Perth (DoEE @0Tfe Kimberley region supports a yeaund environment adjacent to theProposal area
2018) coastal aggregation of flatback turtlésounslow et al. 2023). however they are not restricted to the ar
i Threat abatement plan for predation by the Europearfos .
(DEWHA 2008b) Primary habitat (migration, breeding, and foragiag life history Management measures should be implemeni
{1 Marine bioregional plan for the Nomtvest Marine Regio| Island and mainland beaches of the east Dampier Peninsula supports wides to mitigate potential impacts to flatback turtles
(DSEWPaC 2012a). flatback turtle nesting in the wiat months (Whiting et al. 201Bjghty Mile Beach, Ec
Potential threats derived from the Nomtfest Marine Regio| Beach and Lacepede Islands are considered major nesting beaches for thevBsu
(DSEWPaC 2012a) to consider when assessing impacts | Kimberley flatback turtle stock (DoEE Z)Iihe Recovery Plan for Marine Turtles defi
Proposal: a 60km interesting buffer from these nesting locations as critical habitat to the surv
1 Habitat modification marine turtles,which overlaps the Proposalrea The foraging BIA iscated ~1&m
1 Human presence offshore from Broome wharf and the interesting BIA ikmli® Roebuck Bajtlatback
1 Invasive species turtles have been widely detected across Roebuck Bay through eDNA analys
1 Marine debris detections recorded around the Port (West et al. 2023).
1 Underwater noise Flatback turtles forage in both nearshore and offshore areas (up tm Ii¥ep).
Juvenile/adult turtles prefer soft sediment habitats which support benthic invertebr
Roebuck Bay is a known foraging area for the speciesteséhrch suggesting distin
summer and winter foraging areagthin the bayHounslow et al. 2023)
The flatback turtle mating period typically occurs from September to January,
nesting occurring from October to March (peak nesting during Noveddrarary) (DoEE
2017%; Fossette et al. 2021). Flatback turtle hatchlings typically emerge from Febr
March (DoEE 204)7
Green turtle EPBC Act Green turtles are globally (néhL 9 L ML GJ Q6 D A K| Population: | & A? @A
(Chelonia myda)s Vulnerable by the IUCNOther relevant EPBC Act documents are: There are 9 genetically distinct stocks of green turtles in Australia. Green turtles Greerturtles are known to occur in the waters
Migratory 1 Recovery Plan for Marine Turtles in Australia (ROEE) nesting along the Kimberley coastline are part of the North West Shelf stock (DatE Roebuck Bay (West et al. 2028 green turtle
BC Act Distribution: foraging BIA is located ~k& (DCCEEW 202
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Population, distribution, primary habitat(s) and life history

Likelihood

Vulnerable Threat abatement plan for predation, habitat degradatii Green turtles have a circumglobal distribution and are found throughout the tropicg from the Proposal area. It is possible tf
competition, and disease transmission by feral pi§8s| subtropical watersn Australia green turtles are distributed through the tropiogthern | foraging turtles could be present within Roebt
scrofg (DoEE 20y _ ' _ Australian waters (DoEE 26117 Bay where suitable habitat exiqes.g. seagras
the vertebrate widife of Austiaias coasts and oceans (] Frimary habitagmigraton, breeding, and foragiregyd e history e
2018) Green turtle BIAs do not overlap the Proposal area; the closest BIA is |
Threat abatement plan for predation by the Europearfogc approximately 1&m offshore from the Broome Whaib major important nesting area
(DE\.NHA.2008-b _ | exist within the Proposal area, however minor nesting areas exist along the Kin
I(\El)asrg\(/a\/g;)grgf;j)]al plan for thidorthwest Marine Regio Coast (DoEE 20d)7 Recent sampling using eDNA of Roebuck Bay identified green

i - : | at the Port site (West et al. 2023). Habitat utilised byhadshling/young juvenile ig
Potential threats derived from the Nomttest Marine Regiol . . .
: . currently unknown, but they are likely to disperse through much of the Indian Quee
(DSEWPaC 2012a) to consider when assessing impacts Arafura Sea. Juvenile green turtles forage in tidal/subtidal habitats that support
Proposal:
reefs, mangroves, sand, rocky reefs, and mudflats where algal turfs or seagrass n
Habitat modification (DOEE201%). Adult green turtles foraging is largely concentrated in shallow w
Human presences ranging from 1 to 104.5 m (Ferreira et al. 2021).
Vessel strike
Changes in turbidity
Invasive species
Marine debris
Underwater noise
Hawksbill turtle EPBC Act Hawksbill turtles are globally (né6L 9 L ML GJ Q6 D | Population: +=<AMEA
(Eretmochelys imbricata | Vulnerable #F<9F?=J=<A : Qeleka@-=EPBC3Att dogumer| There are three genetically distinct stocks in Australia, with those at the Proposal al The Proposal does not represeitportant

Migratory are. of the Western Australia stock. Majority of the nesting within this stock occurs| nesting or inteinesting habitat for hawksbil

BC Act Recovery Plan for Marine Turtles in Australia (ROEE) Pilbara(DoEE 20Z%]. turtles. However the species is likely to forag

Vulnerable Threat .a.batement plan for predat!on., habi@egradaﬁon, Distribution: Wlthln. the Klmberel.y region and F:ould
competition, and disease transmission by feral pigas| potentially be present in the waters adjacent
scrofg (DoEE 204y Hawksbill turtles are globally distributed through tropicalbtropical,and temperate the Proposal where suitable foraging habi
Threat Abatement Plan for the impacts of marine debri¢ Waters. In Australia, hawksbill turtles are found in Queensland, the Northern Territc exists.
the vertebrate wildlife of Australia's coasts and oceans ([ WA (DoEE 20d)7TraditionalG O F =doiIédge on hawksbill M J Higribltich in the
2018) Kimberely indicates that the species is known to occur but are rare locally (Whitin
Threat abatement plan for predation by feral cats (DoE 20 2018).

Marine bioregional plan for the Nontvest Marine Regio| _ ) ) ) . ) .
(DSEWPaC 2012a). Primary habitat (migration, breeding, and foragiag life history
Potential threats derived from the Nomest Marine Regio| Hawksbill turtlesiesting is centred around the Dampier Archipelaglich supports the
(DSEWPaC 2012a) to consider when assessing impacts | most significant hawksbill turtle rookery in WA @ane of thdargest in the Indian
Proposal: Ocean DSEWPag012b)
Vessel strike Hawksbill turtles foragin tidal and subtidal coral and rocky reefs where there is a
Marine debris spongesand soft corals preserithe species is often found over reefs, seagrass mea
Underwater noise and softbottom habitats in clear or turbid waters (DoEE 2R17
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BC Act
Short-nosed sea snake EPBC Act The global (nosstatutory) listing by the IUCN for thpeciesis | Population: | * GOA
(Aipysurus apraefrontaljs | Critically l"9L9 "=>A; A=FLAg 3F<=J "!| The population estimates for sharbsed sea snakes are inadequately studied due tg There have been previously published record:
Endangered | s further research is needed to fully understand the threats remoteness of some locations in their known range. Morphological and mitocho| shortnosed sea snakes in the Broonaeea
BC Act ecological requirements of the shatosed sea snake t| gnalysis suggests separate breeding populations occur in coastal WA (Sande@d8j.i O" A FOKLO9KA =L 9Dg I
determine the most appropriate management strateg@ther
Critically Distribution: The Proposal area does not represent prefer
TEIEENT ERES A EleUmens 2E: habitat Udyawer et aR02( for the species ani
Endangered . . : | They are rarely seen in locations other than AshmorebReleés been recorded in wate y _ P .
Approved Conservation Advice ipysurus apraefrontal| therefore area unlikely to be present within t
(Shortnosed Sea Snake) (DSEWPaC 2011a) in along the northwest coast,vfrom the Exmouth Gulf and offshore from Roebourr Proposal area
Commonwealth Listing Advice okipysurus apraefrontalj Broome(Sanders etal. 20I15A FOKLOKA =L 9Ds rPpbo
(Shortnosed Sea snake) (TSSC 2011) Primary habitat (migration, breeding, and foragimgy life history
Marine bioregional plan for the Nontvest Marine Regiol : o : . .
(DSEWPaC 2012a). Hapltat suitability mijeIImg- for- jche shembsed sea snakn.dentlfled Roe.buck .Bay E
Potential threats derived from the Nomest Marine Regiol hav!ng moderate hab.ltat SUIt.ablllf‘]lhOUf_:].h not preferred)with the DampiePeninsula
(DSEWPaC 2012a) to consider when assessing impacts having rr?ode.rate to high habitat swta.blllty (Udyawer et al. 28B0jtnosedsea snakes
Proposal: occur primarily on the reef flats or in the shallow water ixt&pth) of outer reef
) - (~70km offshore)The maximum depth of sea snakes was thought to range from 50
Habitat modification : . o . .
m, however recent observations have identified sea snaki® imesophoticzone at
Hydrocarbon spills : . _ .
_ _ depths of approximately 250 m (CroReldell et al. 2019; Liston 2021). During day
Invasive species hours sea snakes have been observed resting underneath small coral overhangs
heads in around 1 to 2 m of water
Salt-water crocodile EPBC Act The global (noK L 9 L ML GJ Q6 DAKLAF? Population: IMediumA
(Crocodylus porosys Marine This species is not considered as a conservation value prl The global population of salater crocodiles is considered stable and is estimate( The Proposal area does not represent prefer
Migratory under the Northwest Marine Bioregional Plan. consist of 500,000 mature individuals (Webb et al. 202%) Australian population i habitat for the specieSaltwatercrocodiles are
BC Act estimated to béoetween 100,000 and 200,000 mature individiog 20283). occasionally sighteih Broomeat Cable Beach

Distribution:

Saltwater crocodiles arecurrently foundin water throughout Australia and As
including Bangladesh,rBnei Darussalamndia; IndonesiaMalaysiaMyanmar Palay

Papua New GuineRhilippines SingaporeSolomon IslandsSri LankaTimor Lesteand

VanuatuWebb et al. 2021).

In WAsaltwater crocodiles i primarily found in the Kimberley region, with isolat
records in the Pilbarand as far south as Carnarvdn the Kimberelysaltwater
crocodiles aralistributedthrough most of the major river systerBaltwater crocodiles
have been recorded in the Broome ar@®C 2023ones 2028

Primary habitat (migration, breeding, and foragiag) life history

In Australia salivater crocodiles most inhabitidal rivers, costal floodplains an
channels, billabongs and swampsid are often found in mangre habitats(DoEE
202d). They haveeenfound in areas up to5Dkm inand of the coastMovements of
saltwater crocodiles between riverm northern Australia, appears to tedated to sex
and ontogenetic social status (Webb et al. 2021).

and within Roebuck Bay. antherefore, may
occasionally bepresent within waters adjacer
to the Proposal.
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Likelihood

Saltwater crocodilesre opportunistic feeders ammtimarily feed on crustaceans, inse
and manmals (larger individualsdnd to a lesser extent fish (DoE 202Faltwater
crocodiles nest during the wet season, peak nesting in JanuariFelmdiary. Females lg
on average between 52 and 60 eggs in mound nests ire¢gtation near wate©bnce
hatchedmothers will guard the hatchlings for up to two montbsE 2023).

Fish and sharks

Tablel3 Shark and fish species that are '‘Known' or ‘Likely' to occur Rropesalarea

Species hame EPBC Act Relevant policy and guidance, and threatening process Population, distribution, primary habitat(s) and life history Likelihood
BC Act
Scalloped hammerhead | EPBC Act The global (noKL 9 L ML GJ Q6 DAKL AF 7% Population: | * GOA
(Sphyrna lewini Conservation | # F <9 F ? Scakloged ghammerheadremains  umler | Genetic analysis on the scalloped hammerhead shadksateslimited gene flow with the W, Scalloped hammerhead are coastal and
Dependent assessment by the Threaten Species Scientific Comm| hopylation, suggesting very little movement/exchange of sharks to or from WA. Theref( semioceanic pelagic species, found oy
BC Act with the advice for listing in the Endangered ¢ connectivity of the WA sharks is limited (Heupel et al. 2020). continental and insular sives and nearby
) Conservation Dependent caery expected to be ST deep water (Rby et al. 209).
completedby 29 February 202@ther relevant EPBC A stribution: N
o . . There have been no recorded sightir
documents are: Scalloped hammerhead sharks are globally distributed through tropical and subtropical v ihin the P | g
- . - (Simpfendorfer 2014). In Australia, they are found in New South Wales, Queensland, the w _|n © Froposal area or surroun |_r
i Listing AdviceSphyrna lewinscalloped hammerheac
. ; environment (DBCA 2023), therefore it
(TSSC 2018) Territory, and WA (Compango 1984; Last and Stevens 2009). . )
: unlikely that the species would be present
Scalloped hammerhead sharks distributed is segregated by size and sex. Australian
predominately primarilgonsistof small adult males and juveniles (Chin et al. 26&if)alesare
predominately found in the waters off Indonesia and Papua New Guinea and migrate t
Australia to give birth (Chin et al. 2017).
Primary habitat (migration, breeding, and foraging) and life history:
Scalloped hammerhead sharks aypically found in continental shelf waters, but also regul
enter estuaries and open ocean environments, from the intertidal zone to at least 275 1
(Compagno 1984).
Newborn scalloped hammerhead sharks tend to stay in coastal zones. Their lifespan is es<
at 21 years for males and up to 35 years for females (FRDC 2019). Males reach maturit,
the 5.7 to 8.9 years and females reach maturity when they repadxipately 200 cm in lengtt
however it can take females up to 15 years to reach reproductive age (FRDA@OEIN
Australia provides nursery habitat for scalloped hammerheadth neonates only bein
recorded in the norther areas of WA (Chin &04l7).
FreshwaterLargetooth EPBC Act The global (noK L 9 L ML GJ Q6 DAKL AF % Population: | &A? @A
sawfish Vulnerable # F < 9 F ?Gthervetefapt EPBC Act documents are: | The Australian largetooth sawfish are part of the Mt Pacific population and make ug The freshwater/largetooth  sawfish B
(Pristis pristi$ Migratory 9 Approved Conservation Advice fdPristis pristig large proportion of the population and are considered globally imporiaoE2014)Largetooth | overlaps the Proposal area. The area
e (largetooth sawfish) (DoE 2®)4 sawfish in Australian waters should beonsidered as independent demograpH known to supporpupping and foraging.

units/populations
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Likelihood

P3

Sawfish and River Sharks Multispecies Recovery

(DoE 201§

Marine bioregional plan for the Nontbest Marine
Region (DSEWPaC 2012a).

Potential threats derived from the Nomyest Marine

Distribution:

Largetooth sawfish are distributed throughout the Kimberley, where the Fitzroy River is a |
important nursery (Lear et al. 2019). They pup in the Fitzroy River, followed by migratic
the whole Pilbara Coast to the top of the Exmouth Gulf.

Region (DSEWPaC 2012a) to consider when ass
impacts of the Proposal:

Litter anddebris

Primary habitat (migration, breeding, and foragimug life history

The Fitzroy Rivés identified as a globally important nursery area (Lear et al. 2019). After p
in the Fizroy Riverdargetooth sawfish migration down the Kimberéeyd Pilbara coastline®
the top of Exmouth GulPér comms D. Morgan 2022)pping in the Fitzroy River occurs late
the wet season when water levels are bidhear et al. 2019)

Largetooth sawfish experienea ontogenetic shift in habitatse with neonates and juvenile
inhabiting primarily freshwater reaches of rivers and estuaries, and adults inhabiting mari
estuarine environmentEE2014). Juveniles from the ages of 3 to 4 (<4 m length) are fol
freshwater, while juveniles and subadults are found predominately in rivers and estuaries
are often found in coastal and offshore waters (up to 25 m deptbEg)Z02c).

The waters adjacent to the Proposal ari
provide suitable foraging habitand the
species could be present in adjacent whi
migrating along the Kimberley coastline.

Dwarf sawfish

(Pristis clavata

EPBC Act
Vulnerable
Migratory
BC Act

P1

DAKLAF?
J=D=N¢

The global (noKL 9 L ML GJ Q0
#F<9F?2=J=<Ag -L@=1J

Approved Conservation Advice Riistis clavatéDwarf

Population:

Currently population estimates for mature dwarf sawfish in Australian waters is not ([{iIB5C
2009b).

Sawfish) (DEWHA 269

Commonwealth Listing Advice &istis clavatgDwarf
Sawfish) (TSSC 2@)9

Sawfish and River Sharks Multispecies Recovery
(DoE 201§

Marine bioregional plan for the Nosvest Marine

Distribution:

Dwarf sawfish are found in northern Australia and Papua New Guinea, historically the
found in India, Malaysia and Indonesia but an& extinct (Morgan et al. 2021). In Australia, d\
sawfish are generally found in the Kimberley region, with the species unlikely to be foun
of Cape Keraudren (Morgan et al. 2021).

Region (DSEWPaC 2012a).
Potential threats derived from the Nontbest Marine
Region (DSEWPaC 2012a) to consider when ass
impacts of the Proposal:

Litter and debris

Primaryhabitat (migration, breeding, and foraging) difiel history:

Estuaries in the nortlvestern region of Australia provide nursey habitat for juvenile ¢
sawfish for the first three years of their life.

The species is restricted to brackish aadtwaterhabitats. Nursery areas in nontlestern
Australia are found in estuarine habitats, and immature juveniles will remain in nursery h
until they reach 3 years of agiée Fitzroy River provides important nursery habitat for the sp
during the late dry season (Morgan et al. 2@d)lt dwarf sawfish are found in inshore wat
but seasonally migrate between inshore and offshore waters (DEWH#\ 2009

* GOA

There have been no reported sightings
dwarf sawfish in the Proposal area (DE
2023 ALA 2023The waters of th@roposal
area do not represent preferrédhbitat and
therefore is unlikely thepecies would be
present.

Green sawfish

(Pristis zijsroh

EPBC Act
Vulnerable
Migratory
BC Act

The global (nolK L 9 L ML GJ Q6 DAKLAF?
# F < 9 F ?Gtherreteant EPBC Act documents are:

Approved Conservation Advice for Green Sav
(DEWHA 2068

Population:

There is limited information on the current population size and trends for green saw;
Australian waters (DoE 2016G)een sawfish populations in WA and the Gulf of Carpentari
geneticallydistinct stocks are considered genetically distinct stocks (Morgan et al. 2017).

Distribution:

| & A? @A

The Proposal overlaps with green sawfish
and pupping is known to occur within tt
Kimberley regionGreen sawfish are know
to occur in the waters adjacent to tf
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9 Listing Advice foPristis zijsrofiGreen Sawfish) (TS

200®)
1 Sawfish and River Sharks Multispecies Recovery

In Australia, green sawfish are distributed from the Whitsundays in Queensland across I
Australia to Shark Bay in \(#arry et al. 2022Green sawfish do not enter freshwater instead
found in inshore and offshore marine waters, or in shallow estuarine waters.

(DoE 201§

9 Marine bioregional plan for the Nowvest Marine
Region (DSEWPaC 2012a).

Potential threats derived from the Nontbest Marine
Region (DSEWPaC 2012a) to consider when ass
impacts of the Proposal:

9 Litter and debris

Primary habitat (migration, breeding, and foragimg life history

It is speculated that green sawfish ping is widespread across the northwest Austrs
coastline. With green sawfish pgufound from Shark Bay (at the mouth of Gascoyne R
Exmouth Gulf and throughout the Kimberley to Gulf of Carpentaria (Harry et al. 2022).

Green sawfish are strdggssociated with mangrove and mudflat habitatéangroves provid
nursery habitat for juvenile green sawfi§ieen sawfish forage in shallow, sandy, or mu
substrate theyhunt at low tide, using the incoming tide to enter foraging areas and leavil
the outgoing tide(Stevens et al. 2008 reen sawfish breeding BIA overlaps the Proposal
and it is likely pupping occurs in mangrove lined creeks in Roebuck Bay

Green sawfish habitat preference changes with gravitingan et al (2017) found that juven
green sawfish display a high site fidelity for at least 3 to 6 mévsi N = Sizilzredsdsthey
move out of nursergroundsand begin to move along the coast, and occasionally venture
deeper watersind forage in tidal creeks further from nursery grouAt4 year old, individual
usually stay in very shallow waters and depth use increases with age and growth, althoug
use of green sawfish up to approximately age 5 is dominated by shallow areas <2 m (M
al. 2017).

Proposal (DBCA 2023). It is likely pupy
occurs in Roebuck & and represent:
important habitat for the species.

ENVIRONMENT
An O2Marine company

Species hame EPBC Act
BC Act
Vulnerable

Narrow sawfish EPBC Act

(Anoxypristis cuspidaja | Migratory
BC Act

The global (nolK L9 LML GJ Q8 DAKLAF?Y
#F<9F?2=J=<Ag 2@=J= 9J= F(
or threat abatement plans for this species. This speci
not considered as a conservation value priority under
Northrwest Marine Bregional Plan.

The species is currently undergoing a threatened lis
assessment which is due for completion on 30 Octc
2024.

Population:

Genetic analysis indicates that narrow sawfish form one global popul&@riry et al. 2021
Haue et al. 2023h Australia, narrow sawfigppear to have experience®@ to 49% populatior
reduction over the last 18 years (Kyne et al.; 20l et al. 2023)n Australia narrow sawfis
have a boadscale population structuracross four geographic regions (Green et al. 2018):

i Northrwest Australia

9 Gulf of Carpentaria (Australia)
i Eastern Australia

i1 Papua New Guinea.

Distribution:

Narrow sawfish are distributed along the WA coastline from Onslow through to the Nc
Kimberley regionNarrow sawfish were commonly caught as bycatcthbynearshore giline
fisheries in the Kimberley in 2003 and 2004, more recent datsaigailable but bycatch trend
from the Pilbara Interim Trawl Managed Fishemehaeen variable (Haue et al. 20R&jtrow
sawfish are found from Onslow through to the northern Kitepein Australia. Compared {
other sawfish species, narrow sawfish are foutarger number offshore.

| * GOA

Narrow sawfish are generally foufdther
offshore in deeper waters. There have b
no sightings of narrow sawfish within tl
Proposal area or surrounding environme
The Proposal area does not represe
important habitat for the species, and thi
are unlikely to be present.
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Primary habitat (migration, breeding, and foragiaug life history

Narrow sawfish are often found offshore and tend to prefer offshore habitats, with fishery t
bycatch data capturing them in waters depths betw8dn 128m. However, they can still k
found in smaller numbers along the coastliAgult narrow sawfish are generally found furtl
offshore Juveniles are founih shallow (<15 m deptl@stuariesand coastal seas which provic
nursery habitaf" A F 9 KL 9 K Nauedt al. 2@23)lo darPop Bawfish have been record
within the Proposal area (DBCA 2028jnale narrow sawfish reach sexual maturity at 3 year
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 (nosstatutory) listing by the IUCN
| # F < 9 FTherd arendaglopted or made Recovery F
or threat abatement plans for this speci&sis species i

Population:

No population assessments have been completed si2@89, when the population we
estimatedat 460,000 mature individuals (CCSBT 2009).

not considered as a conservation value priority under

Northhwest Marine Bioregional Pla@ther relevant EPB

Act documents are:

9 Commonwealth Listing Advice ofhunnus maccoy
(Southern Bluefin Tunay $5C2010).

No treats identified in the Commonwealth listing adv
wererelevant to théProposal.

Distribution:

Southern bluefin tuna are a migratory species, where they partake in annual migrations ¢
the Pacific, Atlantic, and Indian Ocean. Typically, southern bluefin tuna occur in waters b
30850 °S. Southern bluefin tuna are predominately found in Australian water during the v
months and are widely distributed through northern WA to the southern region of Tasmar
to northern New South Wales. Juveniles, between the ages of 1 and 2 yé&aradhne inshore
waters of WA and SA (CCSBT 2009).

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

Eachyear from September to April, adult southern bluefin tuna, aged between 11 and 1|
old, migrate from their southern Australian feeding grounds to their single identified spa
grounds in waters south of Indonesia (TSSC 2010; ASBTIA@@ii)e southern bluefin tuni
potentially utilise the Leeuwin current to migrdtem their spawning grounds to the Gre
Australian BightJuvenileswill remain at the Great Australian Bite through the summer mo
and migrateto the central Indian Ocean in went They complete this migratiseasonallyuntil
the three years of age whenthey] = > GMF< AF L @45°3).Matufelsoutheéxr
bluefin tuna are rarely found in nearshore surface wasghslts oceanic, pelagic and can k
found to depths of at least 1,000 @o{lette et al. 2021).

| * GOA

Southern bluefin tuna are a dee
waterpelagic migratory species. Th
Proposal area does not represent preferi
or suitable habitat for the species. Therefc
it is unlikely they would be present.

89

KIMBERLEY PORTS AUTH
PRELIMINARY ENVIRONMENTAL IMPACT AS
R220322 / 23ENV



2

MARINE

O,

Appendix D.

Table D 1: Aquatic Resources overlapping the Proposal (Newman et al. 2023) (bolded fisheries are relevant to the

Proposal)

Aquatic Resource

Aquatic Resources

S EHES

Key Indicator Speciefor the Kimberley

North Coast Prawr
Resource

Commercial

1 Kimberley Prawn Managed Fishery
i1 Broome Prawn Managed Fishery

9 Nickol Bay Prawn Manageitiery

i Onslow Prawn Managed Fishery

i1 Bananaprawns
1 Western king prawns

Estuarine Resource

Recreational

Recreationha
North Coast| Commercial 1 Barramundi
Nearshore ang | Kimberley Gillnet and Barramundi Fishery 1 King threadfin

North Coast
Demersal Resource

Commercial
i1 Northern

Fishery
i Pilbara Demersal Scalefish Managed Fish
Recreational

Demersal Scalefish Manag

i Goldband snapper
1 Red emperor

Pearl Oyster Manage
Fishery Resource

Commercial

1 Westen Australian pearl oyster fishery
Customary

Silver lipped pearl oyster

Pelagic Finfish

i1 Mackerel Managed Fishery
Recreational

Sea Cucumbe| Commercial i Sandish
Resource 1 Western Australian Sea Cucumber Fishen
Customary
North Coast Crat Commercial 9 Blue swimmer crab
Resource | Pilbara Crab Managed Fishery " Mud crab
9 Kimberley Crab Managed Fishery
Recreational
Customary
Statewide Largel Commercial i Spanish mackerel

i1 Grey mackerel
i Samson fish

Statewide Specimer
Shell

Commercial

1 Specimen Shell Managed Fishery
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Aquatic Resource

S EHES

Key Indicator Speciefor the Kimberley

Statewide Marine
Aquarium Fish anc
Hermit Crab

Commercial

i Marine Aquarium Managed Fishery
i Hermit Crab Managed Fishery

i Syngnathids
Invertebrates

Hard corals

Soft coral

Living rock & living sand
Sponges
Algae/Seagrasses
Hermit Crabs

= =4 4 -4 4 -8 9
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Appendix E.  Underwater noise modelling report (Talis 2@
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Appendix F.

DBCA Marine Fauna Sightingsd BIAs
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Figure EL: Humpback whale sightings in the vicinity of the Prop@BCA 2023)
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