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Important Note

This report and all its components (including images, audio, video, text) is copyright. Apart from fair
dealing for the purposes of private study, research, criticism or review as permitted under the Copyright
Act 1968, no part may be reproduced, copieghdmitted in any form or by any means (electronic,
mechanical or graphic) without the prior written permission of O2 Marine.

This report has been prepared for the sole use di¢iehhardtSalt(Pty LtdO @=J =AF/J1] | L @= ; DA
KH=; A>A; KAL= O0@=J=AF | L@= KAL=AJ]] L@= KH=; A>A;
HMIJHGK=A06K 2@AK J=HGJL AK KLJA; LDQ DAEAL=< >GJ |
used for any dter purposes.

Third parties, excluding regulatory agencies assessing an application in relation to the purpose, may
not rely on this report. 02 Marine waives all liability to any-phirty loss, damage, liability, or claim
arising out of or incidental to a thymhrty publishing, using, or relying on the facts, content, opinions

or subject matter contained in this report.

02 Marine waives all responsibility for loss or damage where the accuracy and effectiveness of
information provided by the client or other third parties was inaccurate or not up to date and was relied
upon, wholly or in part in reporting.

This report contains maps that include data that awgpyright to the Australian Government
Department of Agriculture and Water and the Environment §2@220h Commonwealth of Australia
(Geoscience Australia) 2006, Department of Biodiversity, Conservation and Attractions (2021a, 2021b,
2021¢ 2023, Department of Transport (2021), Lebrec et al. (2021) and Esri, GEBCO, NOAA, National
Geographic, DeLorme, Geonames.org and Microsoft Corporation Earthstar Geographics SI0ig2022).
report contains théepartmentof Biodiversity, Conservation and Attractions (2pZhreatened and

Priority Fauna Database Search for Cape Preston, WA accessed Amikpagdd by the Species and
Communities Progranfn additional search was completed 23 October 2024

Marine fauna sighting records provided by DBCA are interpreted with ceagitvey represent a
presenceonly dataset The Threatened and Priority Fauna Database containgrdataa combination

of sources (e.g. surveys, monitoring programs, translocations, opportunistic sightings,
evidence/secondary signs, museum specimens or historical documents). Locational accuracy varies
across records. Not all records are verified andin@yde repeated sightings of the same individual.

The completeness of recorglaries by species depending on the remoteness of their distribution and
the survey effort within that area.

Data sourced from DCCEEW has been informed by a variety of sources including broad species ranges,
bioclimatic modelling, and subject matter expert advice. As such, resolution is coarse.

Maps are created in WGS-&seudoMercator (EPSG:3857) coordinate reference system and are not
to be used for navigational purposes. Positional accuracy should be considered as approximate.
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Executive Summary

Leichhardt Salt Pty Ltd (LS) proposeaastruct and operate thEramurra Solar Salt Project (ESSP)

solar salt project taextract up to 4.2 million tonnes per annum (Mtpa) of -gigldle salt (sodium
chloride (NaCl)) from seawater, using a series of concentration and crystalliser ponds and processing
plant, transport corridor, stockpiling and export from the Cape PrestorPBas{the Proposal). The
concentration and crystalliser ponds will be located on Mining Leases.

The CommonwealtEnvironment Protection and Biodiversity Conservation AERBI9Act) (Cth) and

Western Australiainvironmental Protection Act 19B@ Act) govern the environmental approval

process. They aim to support environmentally sustainable development while protecting
=FNAJGFE=FL9D NO9DM=KJ] AF; DM<AF? : AG<KAN=JKALQy |
considered during environmeal impact assessmerfEIAunder the EP Act (WA). They are defined as

| FAE9DK L@9LJDANDPQABFLEO=GG=$BFG>Glk WDD@GI# HIAI
G: B=; LAN= >GJ E9JAF= >9MF9 AKn |1 2G HJGL=;L E9J°*¢
AFL=?JALQ 9J= E9AFL9AF=<Ajy

This report presents the outcomes of a marine fauna desktop study that will be used to inform EIA and
formulation of related management measures. The objectives were to:

Identify key species based on their conservation status and their likelihood of occurrence in
Proposalimpacted areas

Summaris&keyK H=; A= KA =: GDG?A:;: 9D ; @9J9: L=JAKifleA; K OA)
historycharacteristics and ecological windows

IdentifyfEPBC Act relatqablicies pertaining to the managementtbése species.

Bird specieshave beenprecluded from this desktop study because they have been addressed
elsewhereCommercially and recreationally important fish and fisheries have also been discussed in
complementaryreports.

'"<=FLA>A; 9LAGF G> | C=QA KH=; A=K 9K L@GK= OAL@ L (
impacted by the Proposal, ensures that the correct level of attention is paid to those at greatest
potential risk from the Proposal. The key conservaignificant species were identified based on their

status and likelihood of occurrence in the Proposal area. These are:

Humpback whaleMegaptera novaeangliqe
Dugong Dugong dugon

Australian humpback dolphirsbusa sahulengis
Indo-Pacific bottlenose dolphirr(rsiops adunciis
Green turtleChelonia mydas

Flatback turtle jatator depressys

Hawksbill turtle Eretmochelys imbricata
Shortnosed sea snaké\ipysurus apraefrontalis
Leafscaled sea snakd@ipysurus foliosquarha
Green sawfistP{istis zijsron
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Reef manta rayMobula alfredi

Ecological windows for these species have been presented, including for humpback whales and turtles,
which have a high likelihood of occurrence on a seasonal basis.

Thereare no conservation significant marine fauna populations or habitats that are restricted to the
Proposaldevelopment envelopes (DEghich are predominantly bare samdth occasional areas of
limestone pavementThe labitats surrounding thd’roposalare widespread and well represented
throughout the region.

The full EIA and associated management plans will need to ensure that Proposal activities consider the
G: B=; LAN=K G> J=D=N9FL KH=; A=KA 0=; GN=JQ .D9FK G
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Acronyms and Abbreviations

Term ‘ Fullterm

ALA Atlas of Living Australia

AMSIS Australian Marine Spatial Information System

BC Act Biodiversity Conservation Act 2016

BCH Benthic Communities and Habitats

BIA Biologically Important Areas

CALM Act Conservation and Lafhdanagement Act 1984

C Concern

CcC Closed Canopy

CD Conservation Dependent

Cl Confidence Interval

CITES Convention on International Trade in Endangered Species
cm Centimetres

CR Critically Endangered

CSMF Conservation significant marifi@una

Ccv Coefficient of variation

DAWE Department of Agriculture, Water and the Environment
DBCA Department of Biodiversity, Conservation and Attractions
DCCEEW Department of Climate Change, Energy, the Environment and Water
DD Data deficient

DE Development Envelope

DEWHA Department of the Environment, Water, Heritage and the Arts
DoE Department of Environment

DoEE Department of Environment and Energy

DPIRD Department of Primary Industries and Regional Development
DSEWPaC Department of Sustainability, Environment, Water, Population and Communities
DTAG Digital Acoustic Recording Tag

DW Disc width

DWER Department of Water and Environmerfagulation

EGMPF Exmouth Gulf Prawn Managed Fishery
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Term ‘ Fullterm ‘
EIA EnvironmentallmpactAssessment
EN Endangered
EP Act Environmental Protection Act 1986
EPA Environmental Protection Authority
EPBC Act Environment Protection and BiodiveiSiipservation Act 1999
ESD Environmental Scoping Document
ESSP Eramurra Solar Salt Project
EX Extinct
FRM Act Fish Resources Management Act 2016
GlLpa Gigalitres per annum
ha Hectare
HBI Harry Butler Institute
IMCRA Interim Marine an€oastal Regionalisation for Australia
IMMA Important marine mammal areas
IMP Introduced Marine Pests
IMS Invasive Marine Species
IN Intertidal
IUCN International Union for Conservation of Nature
kg Kilograms
km Kilometre
LAT Lowest astronomical tide
LAU Local Assessment Unit
LC Least Concern
m Metre
mm Millimetre
M Migratory
MNES Matters of National Environmental Significance
MPA MarineProtectedAreas
MS Ministerial Statement
NBMPF Nickol Bay Managederawn Fishery
NC Not of Concern
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Term ‘ Fullterm ‘
NS Nearshore
NSW New South Wales
NT Northern Territory
NWC North West Cape
NWS North West Shelf
OF Offshore
OMPF Onslow Managed Prawn Fishery
(OFS] Other Species Protected (BC Act)
P3 Priority 3Poorlyknown species
P4 Priority 4: Rare, Near Threatened and other species in need of monitoring
PC Potential Concern
PER Public Environmental Review
PFTIMF Pilbara Fish Trawl Interim Managed Fishery
PIN Pilbara (Inshore)
PMST Protected Matters Search Tool
PON Pilbara (Offshore)
ppt parts per thousand
PSMT Protected Matters Search Tool
QLD Queensland
RPAS Remotely piloted aerial system
SD Standard deviation
TAP Threat Abatement Plan
TL Total length
TSSC Threatened Species Scientific Committee
UAV Unmanned Aerial Vehicle
VU Vulnerable
WA Western Australia
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Figure 34: Map of the study area showing the location of transect lines for each survey time period.
Detections of Australian humpback dolphii® éaluhengisand Inde. 9 ; A’ ; : GLLDEFGK= <
aduncu® 9 HH=9J 9K " DD=< ; AJ; D=K AF L@= E9H AFK=LKH§g
(C) Great Sandy Islands, (D) Karratha and Dampier Archipelago, (E) Balla Balla and (F) Port Hedland
(= U0 Lo [T [ I =T A= |2 0 2 T 75

Figure 35: Maps of predicted abundance (N) for the humpBaskl(hensislolphin, with associated
uncertainty (represented as the coefficient of variation, CV). Circles represent sightings of dolphin
groups; their size is proportional to group size (Raudino et al..2023)..............oceeeemmneiiiineeeennn. 16..

Figure 36: Maps of predicted abundance (N) for the bottlefossl(ncusdolphin, with associated
uncertainty (represented as the coefficient of variation, CV). Circles represent sightings of dolphin
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Figure 37: Areas exposed to >365 vessels per yearkmira@ius (yellow) in relation to baleen whale
movements (teal), with a focus on the Ningaloo Marine Park (in the centre) and other marine parks (red
zones). Satellittag record locations of pygmyue and humpback whales (n = 155, teal circles). State
and national marine parks of Australia are overlayed in red (Raoult et al..2022)....................86

Figure 38: Space use for flatback turtles380) tracked with satellite tags in northern WA (year2005
2019) as measured by occupancy index (i.e. relative amount of time spenk@@rkif grid cell (Peel
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$A?MIJ= fPnp "AKLJA: MLAGF G> NAJLM9D >D9L:9; C LMJI
revrP O=/>6 9>L=J =FL=JAF? L@= K=9J/]1 ;9D; MD9L=<
White squares: release locations; colousgdas represent cumulative frequency distributioad:

25%, orange: 50%, green: 95%; dashed lines represent depth cifitaals 2000, grey: 2,0001. Left

panels are the entire distribution, right panels are zoomed to highlight core areas................ 92..

Figure 41: Foraging distribution of 36 hawksbill turtles off WA calculated using the occupancy index (A)
and the percentage of foraging turtles per grid cell (B). The 75% distribution is shown as a black contour
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Figure 42: Migration distribution for 36 hawksbill turtles satellite tagged at WA rookeries using the
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per grid cell (D). The 75% distribution is shown as a black contour and the 20, 50, and 100 m bathymetric
contours as grey lines (Fossette et al. 20210)........ccoiii it cccceee e emmmme e e 95
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(i.e. relative amount of time spent per grid cell; a, ¢, €) or the number of tagged flatbacks moving through
grid cells (b, d, f) (Peel et al. 2024).........uuiieiiit e errrrrr e e e e e e e e e e e e e e e eneeeeeseaaeaeeeees 101

Leichhardt Salt Pty L
XV Conservation Significant Marine Fauna Desktop !
19WAU002R21029



&7

ENVIRONMENT

An O2Marine company

Figure 45: Track length in days and proportion of time satellite tracked flatback turtles (n=280) spent in
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Figure 52: Collated sighting records for manta rays in Australia, with data sourced from scientific
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1. Introduction

Leichhardt Salt Pty Ltd (Leichhardt) is seeking to develop the Eramurra Solar Salt Project (ESSP), a solar
salt project east of Cape Preston, approximatelindsvestsouthrwest of Karratha in the Pilbara
region of WAHgurel). The Proposal will be implemented (with necessary connecting infrastructure)
within three Development Envelop@3Eskhown inFigure2. The Proposal will utilise seawater and
natural solar evaporation processes to produce a concentrated salt product. An average production
rate of 5.Million tonnes per annum (Mtpa) is being targeted with up thl6d8 salt deposited in a low
rainfall yearA short summary of the Proposal is presenteddhle 1 and includes tie following
infrastructure will be developed:

Seawater intake, pump station and pipeline

Concentration ponds totalling approximately 10,0@@tares (ha) (6,93@& West ponds and
2,110ha East ponds)

Crystallisers, totalling approximately 1,8@0

Drainage channels and bunds

Process plant and product dewatering facilities

Water supply (desalination plant)

Bitterns disposal pipeline and outfall

Power supply and power lines

Pumps, pipelines, roads, and support buildings including offices and communications facilities
Workshops and laydown areas

Landfill

Other associated infrastructure.

Tablel: Short summary of the Proposal

Project Title ‘ Eramurra Solar Salt Project ‘

Proponent Name | Leichhardt SalPty Ltd

Short Description | Leichhardt Salt Pty Ltd (Leichhardt) is seeking to develop a solar salt project in th
Preston East area, approximately 55 kilometres (km)-seeshwest of Karratha il
Western Australia (WA) (the Proposal). The Proposal will utilise seawater anatieve
to produce a concentrated salt product for export.

The Proposal includes the development of a series of concentration ponds, cryst
and processing plant. Supporting infrastructure includes bitterns outfall, drai
channels, product dewatering facilities, desalination plant, pumps, pipelines, [
supply, access roads, administration buildings, workshops, laydown areas, landfill 1
communications facilities and other associated infrastructure. The Proposal
includes dredging at the Cape Preston East Port and both offshore and onshosald
of dredge spoil material.

Leichhardt Salt Pty L
1 Conservation Significant MariRauna Desktop Stu
19WAU002R21029



@2

ENVIRONMENT

An O2Marine company

The export of salt is proposed to be via a trestle jetty. The jetty and associated stockpiles will be located
at the Cape Preston East Port approved by Ministerial Statement (MS) 949. Dredging will be undertaken
as part of this Proposal to remove high peit the Cape Preston East Port. Dredged material will either

be disposed of at an offshore disposal location, or onshore within the Ponds and Infrastructure DE. The
Cape Preston East Port jetty and associated stockpiles are excluded from the ESSBPTWdl ES
produce a salt concentrate according to the following processes:

Seawater will be pumped into the first concentration pond and commence progressive
concentration by solar evaporation as it flows through successive concentration ponds

Salt is deposited onto a pfermed base of salt in the crystallisers

Salt will be removed from the drained crystallisers by mechamégaksters and stockpiled
adjacent to the processing facilities

Salt concentrate will be trucked to the trestle jetty approveMinysterial StatementM9 949
for export, and

A maximum of B.GL of bitterns (é860ppt salinity) will be generated in any given year and up
to 059GL (aBB60ppt salinity) in a peak summer month. The bitterns will be diluted 1:1 mass
ratio with local seawater prior to discharge via ocean outfall diffuser within the d&rine

The Proposal may be developed in its entirety, or the East concentration ponds may be developed at a
later stage.

02 Marinavasengaged by the proponent to undertake marine environmental investigations to help
identify environmental risks of the ESSP, establish baseline conditions, help facilitate the
environmental approvals process, and guide appropriate monitoring and managemanhimise
potential impacts to the marine environment during construction and operatiatde2 outlines the

extent of the physical and operational elements of ESSP.

Table2: Location and proposed extent of physical and operational elements

Element Location | Proposed extent

Physical element

Pond and Infrastructure Development Envelépe | Figure2 Disturbance of no more than 12,2€d within the
Concentration ponds and crystallisers. Proqaast, 20,160ha Ponds DE.

desalination plant, administration, water supply,
intake, associated works (access roads, laydown,
water supply and other services).

Marine Development Envelop&eawater intake ang Figure2 Disturbance of no more than 62 within the
pipeline, dredge channel, bitterns pipeline, outfall 703ha DE.
diffuser and mixing zone.

Dredge Spoil Disposal Development Envekbpe Figure2 Disturbance of no more than 100 ha within the 2
Disposal location for dredge spoil. ha Dredge Spoil Disposal DE.

Operational elements

Bitterns discharge Figure2 Discharge of up to 5@igalitres per annum (GL p
of bitterns within a dedicated offshore mixing zo
within the Marine Development Envelope

Dredge Volume Figure2 | Approximately 400,000°
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1.1. Objectives

The reportpresents the outcomes of a marine fauna desktop study that will be used to inform

environmental impact assessment (EIA) and formulation of related management measures.

The objectives were to

Identify key species based on their conservation status and their likelihood of occurrence in

Proposalimpacted areas

1MEE9JAK= C=Q KH=; A=KA =; GDG?A; 9D ; @9J9;

history characteristics and ecological windows)
Identify EPBC Act related policies pertaining to the management of these species.

L=JAK

In doing so, this report addresses Environmental Scoping Document (ESD) items 60 and 70 outlined by

Preston Consulting (2022)aple3). The report contributes to ESD items 69 and 71. It incorporates key
findings from the Turtle Nesting Study Report (O2 Marine 2022c), Marine Turtle Monitoring 2022/23

Reportand Marine Turtle Monitoring 2824 (PendoleyEnvironmentaR023 2024 and Sawfish Study
Report (02 Marinand Harry Butler Institute 2023BI 2023). Commercially and recreationally

important fish species noted in item 69 are discussed in the Fish and Fisheries Report (O2 Marine 2023).
Iltems 71e and 71f are included in the Environmental Review Document which contains the full impact
assessment for tnProposal.

Table3: ESD Items and Requirements (Preston Consulting 2022)

ESD item Requirement ‘

60 Undertake a desktop review to identify what marine fauna species would be expected to utilise marin
surrounding the Proposal including those protected under the EPBC Act.

69 '"<=FLA>Q 9FQ KA?FA>A; 9FL E9JAF= >9MF9 09K O
commercial and recreational fishers) likely to be found in the area of influence of the Proposal, ir
commercially important species and migrat@pecies;

70 Identify any known critical periods for key environmental/life cycle events for marine fauna (e.g. turtle
southern whale migrations, sawfish pupping);

71 Identify likelihood of significant marine fauna species (excluding sea and shore bird) occurring near

Development Envelopes, including:

a) Information on the abundance, distribution, ecology and habitat preferences of any listed spec

b) Information on the conservation value of each habitat type from a local and regional perspectiy

c) If a population of a listed species is present, its size and the importance of that population fron
local and regional perspective;

d) Baseline mapping of local occurrences;

e) Discuss and determine significance of, potential direct, indirect (including downstream) residus
cumulative impacts to conservation significant marine fauna as a result of the Proposal at a lot
regional level; and

f)  Describe the application of the mitigation hierarchy in the proposal design, construction, opera
and closure. Detail actions undertaken to avoid, minimise and mitigate proposal impacts. Inclu
management and/or monitoring plans to be implemented-@ned postconstruction to
demonstrate that residual impacts (direct and indirect) are not greater than predicted. Manage
and/or monitoring plans are to be presented in accordance Enitvironmental Protection Authority|
(EPAinstructions. If managemeaind/or monitoring plans fontroduced Marine Pes(8vIP are
deemed to be required, they must align with the Marine Pest PlarP2@28The national strategic

plan for marine pest biosecurity and comply with Environmental Management Plan Guidelines
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2. Relevant marine fauna legislation

Key legislation governing the protectioncohservation significant marirfauna and their habitats in

WA are summarised Trable4. TheEPBC Act and EP Act govern the environmental approval process.

They aim to support environmentally sustainable development while protecting environmental values,
including biodiversity. Proposals referred under the EPBC Act are assessed by the Depértment o
Climate Change, Energy, the Environment and Water (DCCEEW). Proposals referred under the EP Act
are assessed by the WA EPA. The EPA may undertake assessments on behalf of DCCEEW on Public
Environmental Review (PER) and Assessment on Referral Infornfaditegory A (AR levels of
assessment under a Bilateral agreement made under section 45 of the EPBC Act relating to

environmental assessment.
The Department of Water, Environment and Regulation (DWER) will support the EPA in conducting
environmental impact assessments and developing policies to protect the environment.
Table4: Summary of relevant Marine Fauna legislation
Legislation Relevance ‘

Environment
Protection and

Protects Inationally significarhanimals, plants, habitats, and places as Matters of Nati
Environmental Significance (MNES) and aims to ensure that potential negative impacts are ¢

Biodiversity considered before changes in land use or new developments are apphovwethtion to marine
Conservation Act| fauna it protection and impact assessments focus on listed Threatened and Migratory speci
1999(EPBC Act) | Act also recognizes Recovery Plans for threatened species, guiding research and manage

their survival. It helps Australia medemmational conservatio commitments, including those unde
the International Unio& Conservation of Nature (IUCN) Red List, the Convention on Intern:
Trade in Endangered Species of Wild Fauna and Flora (CITES), and conventions for migrator
The Act protects Marine and Cetaceans listed species, with the Australian \Wetaiarparotecting
cetaceans from harm within Commonwealth waters (out to 200 nautical miles (nm)).

Environmental
Protection Act
1986(EP Act)

Theaimis to protectWAs environment, with a focus on five key environmental principles. The
principle, related to the conservation of biological diversity and ecological integrity, directly &
to Marine Fauna,which are define@slAnimals that live in the ocean or rely on the oceamlfar
part of their live§EPA208).2 @= #. AK G: B=; LAN= >GJ +9JAF-=
: AGDG?A; 9D <AN=JKALQ 9 F <.The EBDas Aped@tontioh A EIA to
marine faunapecieghat areof social, cultural, economic, or ecological significance

The mangroves in the vicinity of the Proposal area are of very high conservation value and de
9K | J=2AGF9DDQ KA?FA>A; 9FL E9F?JGN=K L@9L
9J=9KJ] 9KKG; A9L =< HGJ L IGuideline J of tb&rdtestion ok FrogicaDAE
Zone Mangroves Along the Pilbara Coag¢HinrA 2001). This advice is in accordance with sectior
G> L@= #. Ly 2@ #. AK GHRH2P9LAGKEI B =G=BA
placethat would significantly reduce the mangrove habitat or ecological function of the mang
these areas A

Biodiversity
Conservation Act
2016(BC Act)

The aimis to; GF K=J N= 9 F kiodiMelsi®/land;suppol thélskistainable use of its spec
habitats, ecosystems, and ecological proces$edso includesneasures to prevent the harassme
or disturbance of fauna. Native species are classified as Specially Protected, Threatened (
Endangered, Endangered, Vulnerable), or Extinct. Species that may be threatened but lack ¢
data are ranked whit Priority 1, 2, or 3 for survey and evaluation, while Priority 4 species are r
not threatened and require regular monitagi
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Legislation

Conservation and
Land
Management Act
1984(CALM Act)

Relevance

Defines the role ahe Department of Biodiversity, Conservation and Attractions (D&Cthe
management agency f& Adfservation estatdn doing so, it facilitates the protection of sor
marine fauna habitats through the gazettal and management of marine protected areas (MP/

The Proposal DEs do not spatially overlap with any Marine Parks. The Proposal is, however, |
close proximity to the Great Sandy Island Reserve, which encompasses 29 islands off the Pilk
within an area extending generally from aboukfdBeast of Cape Preston to the mouth of the R«
River, and ranging from approximately 10 tdkr5offshore. It does not, however, include i
surrounding marine waters. The nearest Islands to the Proposal Area includeEdkirfRegnarc
Island, only ~7 Emto the north, and the islands within the Great Sandy Island Reserve, which
considered breeding and resting places for migratory and resident shorebirds and seabirt
marine turtles. The islands are recamai as Nature Reserves, which are protected and managt
DBCA.

Fish Resources
Management Act
1994(FRM Act)

Is the principahct that regulates the management, utilisation, and conservation of fish (i.e. all a
organisms except reptiles, birds, mammals, amphibians) and their habitat imcWading addressing
biosecurity risks from invasive marine species (IM8hinistered by the Department of Prime
Industries and Regional Development (DPIRD), the Act provides advice to the EPA and D(
potential impacts of proposed actions on fish or fish habitats. Proposals with significant impe
fish or fik habitats in WA State waters must be assessed by the EPA, and by the DCCEEW f
Commonwealth waters.

Biosecurity Act
2015(Biosecurity
Act)

Under the BC Act, DEEW are responsible for managing biosecurity risks of IMP from ballas’
and biofouling from vessels operating in Australian SéasBAM Act (WA) aims to prevent new p
from entering WA (including marine waters) and restrict the spread of those that are prese
designed to facilitate cooperation between government agencies, as well as with interested
ranging from pmary producers to the public and has been extended to protect State aquaci
interests. A detatl introduced marine pest risk assessment has been undertaken for the Pr¢

(MScience 2022).

Leichhardt Salt Pty L
Conservation Significant Marine Fauna Desktop !
19WAU002R21029



&7

ENVIRONMENT

An O2Marine company

3. Existing environment

The Proposal is situated on the Pilbara coastline and is locatekin-B®st south-west of Karratha

within the Northwest BioregionThe narine elements of the Proposal and DEs are located on the coast
and within the relatively flat and shallow waters of the Pilbara (InshorelIWyfkierim Marine and

Coastal Regionalisation for AustrafiMCRAmMesoscale region (IMCRA 1998), within the broader
North-west Marine Region (DSEWPaC 2012a). Habitats within the Proposal area are widespread and
typical of the broader region (IMCRA 1998).

The PIN messcale region has a high diversity of infauna from intertidal mudflats and sandflats
associated with fringing mangals in bays and lagoons (IMCRA 1998). The waters are highly turbid,
especially during periods of spring tides, and associatedaéige tidal range up tors (IMCRA 1998).

Fringing coral reefs exist around some of the islands (IMCRA 1998). The sea floor is gently sloping, and
the 10m bathymetric contour is generally between 1 and 2 nautical miles offshore (IMCRA 1998). Along
the mainland, barrieislands and associated lagoons, embayments and deltas, predominate, and the
coast is either open or partly protected by chains and clusters of small, nearshore, shelly limestone
islands (IMCRA 1998).

The waters of the Pilbara (offshore) (PON) IMCRAstesaegion are generally clear but may become
turbid during periods of spring tide (IMCRA 1998). The continental shelf is wide in the Breposal

with a change to a steeper slope~@0m bathymetric contour (IMCRA 1998). Just inside this contour
there is a series of limestone islaaaisl finging coral reefs are well developed on the seaward sides of
most of these islands (IMCRA 1998). Wide intertidal sandflats occur on the leeward sidesthiag®st of
islands, often with the sand forming thin sheets over a rock pavement (IMCRA 1998). The seabed
substrate is mainly terrigenous mud but there is sand and gravel in tidal scours of some areas (IMCRA
1998).

The Pilbara coastline is characterised by mangrove communities, supratidal flats behind the
mangroves, intertidatreeks and mudflats and sandy flat habitats (IMCRA 1998). Climatic conditions
and oceanographic features influence marine faunas ranges, and seasonal and interannual
distribution. Additionally nearshore and coastal environments provide habitat for a origena
species and may be utilised yeaund or seasonally, depending on the species. There are no Proposal
elements that overlap with Key Ecological Feat(ik&sFsjFigure3). Some bathymetric features may
attract aggregations of pelagic species offshRegionally significant mangrove areas are fowitkiin

the Proposal and surrounding environments.
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3.1. Climate and oceanography

The Pilbara is characterised as an arid region, with pronounced wet (November to April) and dry (May
to October) seasons and experiences an average annual rainfall of omyn3&hich is dominated

by wet season tropical storm$)aily temperatures at nearby Mardie reacheshaximummonthly

average of 37.9°C in January, falling to 28.3°C in July (O2 Marine 2022diyedtiods aresasterly to
southreasterly in the dry seaspandwest and soutkwesterly in the wet seasoBuring the wet season
theregions isexposed to intense tropical storms and cyclones (with an average of one cyclone landfall
every 2years). Sea temperature varies from 18°C in the cooler months to a maximum of 31.5°C during
the wet season, and inshore salinities may reach levels aroym 8ZALM 2005).

Wave energy in the area is typically relatively low, except during cyclones, witwigypéechiections

of west to southwest from May to July, and east to neetiist between September to February (02
Marine 2022a). Various currents operate in the vicinity of the study area and are typically dominated by
tides on the inner shelf. At the Propostd,gides are semidiurnalith a mean spring tidal range of
approximately 3n and a maximum range of 4rb

3.2. Geomorphology

The Pilbara comprises a very broad and shallow continental shelf, which ranges from arokmd 100
wide in the west to 3ddn wide in the east (Heap and Harris 2008). According to James et al. (2004),
shallower (continental shelf) deposits compridfemixed sediments, including modern terrigenous
(river derived) and carbonate (biogenic) matereabsi often contain the preserved remains of ancient
sediments (relict intraclasts).

Between NorthVest Cape and the Dampier Archipelago, numerous small bedrock islands lie in shallow
water and introduce heterogeneity in the ambient hydrodynamic conditions along the coastline
promotingheterogeneity in marine habita®2 Marine 2022aJhe Pilbara continental shelf is strongly
influenced by limestone features deposited during lower stages tdwdaand remain on the modern

seabed as patrtially buried (reef veneer) or completely exposed rocky reef systems (LeBrec et al. 2022).
These oftercomplex features vary greatly in morphology, state of weathering and bathymetric profile.
LeBrec et al. (2022) identified that the seafmealthe Regnard Islands to the 20isobath features a

series of submerged ancient strandplains. The authors do not characterise the inner bay itself, though
the satellite derived bathymetry product of LeBrec et al. (2021) indicates several distinct sfstems o
ridges within the bay.

The oceanography of the region, including cyclone events, internal tides, and ocean curresas, play
important role in regulating sediment transport, deposition, and erosion (James et al. 2004). Marine
sediments are mobilised and deposited through the action of svand tides, whereas terrigenous
sediments are delivered to the coast episodically through flood plains and river deltas, the largest river
within Regnard Bay being the Maitland River to the east of the proposed site.

3.3. Local habitats

The Proposal is located in the western part of Regnard Bay, extending offshore between Cape Preston
and South West Regnard IslaB&nthiccommunities and habitatsBCH mapping for the Proposal
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area found the area preddnantly comprises of large expanses ofebsediment, interspersed with
areas of coral, macroalgae, seagrass, and filter feestetghe intertidal region mangroves, digats,

tidal creeks, mudflats and samphifgare sediment, primarily composed of coarse sand with shell
fragments, dominates in mishelf and offshore regions, while vegetated andassbciated habitats

are more localised and influenced by substrate availability and geomorphic complexity (02 Marin
2053; b).

3.3.1. Intertidal benthic communities and habitats

The intertidal zone studied by O2 Marpranarily focused on the coastal zone extending from the
existing Sino Iron causeway in the west and extending east along the northern shei®titelley River
West in the easT.he Proposaléntertidal area has been assessed through fogal assessment units
(LAU$, and theintertidal zone typically extends kB north to south within each LARN assessment

of intertidal BCHnapping for the ProposdFigure4; O2 Marine 283) used thefollowing habitat
classes:

Bare intertidal habitat
Cyanobacterial mat
Samphire

Avicenniamarina mangrove
Rhizophorastylosa mangrove
Terrestrial

Tidal creek

Mixed intertidal habitat.
A summary of eadhmabitat class is presented below.
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Mangroves

The Proposadlbcatedwithin theEPA designated regionally significant mangrove management Area 9:

Cape Preston Are2.@= #. AK GH=J9LAGF9D G: B=; LAN= >GJ %MA<
take place that would significantly reduce the mangrove habitat or ecological function of the
mangroves in these areas.

Mangroves represented 7.7% (1,88) of the intertidal BCH study arédangrove habitat was
generally associated with tidal creeks, and distributias consistent witthe mapped extent of tidal
creeks. The most dense and extensive mangrove communities were imbhdUALP, accounting for
85% of the mangroves in the study arbathese LAUthe creeks are more common and typically
larger. Whereasore sparse and fragmented mangrove commungiespresent in LAU where the
creeks are less common and generally smaller (O2 Marine 2@2&gjoves in LAU 1 a@dorm an
almost continuous forest that extends out across the tidal flats betwesks and interspersed by
samphire and mudflat communities.

Seven mangrove species are known to occur in the Pilbara region (EPA 2001). Of these, three species
representing two families have been identified within the Proposals intertidal BCH staidy are

A. maringAcanthaceae)
C. australi$Rhizophoraceae)
R. stylosgRhizophoraceae).

The species richness recordiedkhe Proposal area is lomhen compared with other regional project
assessments where species richness recorded a maximum of six of the seven species known to occur
inthe PilbaraA. marincommunities are the dominarm theProposal arearepresenting over 84% of

the total mapped area. This dominance Aymarinds typical of mangrove communities within this

local Pilbararegion and the wider Pilbara and Canning coasts of neeistern Austlia (eProvost
Environmental 1998emeniuk 1939).

Mangroves (in particulghe Closed Canopy (CC) functional group) are deemed the most ecdjogical
significant intertidal BCH within thBroposa$ intertidal BCHstudy area. These CC groups are
consideredo bein good health with relatively ramthropogenidmpacts observedO2 Marine 2025

Mudflats

Revised mapping completed by O2 Marine (2025a) found that mud#eatsthemost dominant
intertidal BCH across the fouAUs with atotal of2,41%a identified, making up9.1%of the intertidal
study areaThe LAUs werealculated over two BCH categories (batertidal habitat includinghigh
intertidal salt flatsand algal mat)Mudflats acrosthe study area rangfrom the spring low tide mark
landward to the spring high tide mafdudflats weretypically located immediately adjacent (both
seaward and landward) of angal communites and generally havdTerrestrial Vegetatidkas the
landward limit.

The most continuous and extensiveudflat areaswithin the study areaare locatedseaward of
mangrove or beach/foredunes, extending out towards the intertidal macroalgae/seagrass/rock
platform communitiesLAU1 containsthe largest area ahudflat, with919ha. Mudflat areas were
notably lowerin LAU3 and LAWY, with areas of 398a and 41fa, respectively. Large sections of the
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seawardmudflat areashave aregularexposed/inundated cycldue todaily tidal movement. These
areas were generally classifeesflatandfine sand witlshells andverepredominantly devoid of biotic
cover except for the occasional macroalgae and crab buridwdflats on the landward side of the
mangal were found to contain less sand and have more clay propeiitieshells and organic debris
commonly interspersedn the surface.

Tidal creeks

Revised BCH mapping found that tidal creek systems idenéfiedin LAUs 1, @nd 4.Tidal creeks

were found to be adjacent taudflats and mangrove communitieEidalcreeks are considerettitical

feeding and reproduction habitats for marine species such as fish, crustaceans, turtles, rays, and
sawfish (DBCA 2020). Tidal Creeks form the base environmaanfmovecommunities and all the
associated fauna that utilise this vegetated habitat (inseotis etc).

Algal mats

Mudflat/algal mat habitat accounted for ~17% (2 4&)7 of the BCH across the intertidal BCH study
area.Algal mats are also included in the samphire shrubland/algal mats, comprisindnd,(®4%) of
the intertidalBCHstudy areaAlgal mats are most abundant by area within LALL28 ha), making up
8.9% of the total intertidal study area. LAldnd LAWB recorded comparable algal mat areas with
844ha and 7384, respectively. LAWrecorded lesalgal matarea ofonly 651ha.

Algal mat microscopic examination identified six taxa across the study area, dominated by filamentous
cyanobacterid.yngbya sp followed byColeofasciculus chthonoplastexl Schizothrix spAlgal mats

present in theProposal arerepresentative of other algal mat habitats within the Pilbara region,
including the Mardie coastline (O2 Marine 2020), Exmouth Gulf (Biota Environmental Sciences 2005)
and south of Onslow (Paling 1990; URS 2010). Algal mats are known to play an important role in nutrient
and carbon cycling, however their overall significance on the surrounding intertidal BCH is not well
documented (O2 Marine 268).

Samphire

Samphirewaspresent in all the coastal intertidal LAUs. Samphire, including algal mat, are associated
with the greatest spatial area across the study area, covering over hd 87.86.0% of the mapped
samphire area. Samphire shrublands occupy 34.0% of the tetab&all samphire mapped (O2 Marine
2025a). Samphire shrublands provide essential ecosystem services, including coastal protection by
stabilizing intertidal zones and reducing erosion, habitat for migratory shorebirds and small
invertebrates,and contributions to blue carbon storage, particularly in dense samplged mat
complexes (02 Marine 2@25

3.3.2. Nearshore subtidal benthic communities and habitats

A subtidal BCH assessment conducted by O2 Maringb(2id2ntified seven benthic habitat classes
within the subtidal zone of the Proposal area survelyggli(e5):

Unvegetated soft sediment

Hard coral habitat

Filter feeder dominated habitat

Macroalgae dominated habitat
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Habitat with seagrass present
Mixed subtidal habitat.

The subtidal zon#&or the BCH assessmgmnimarily focused on the nearshore coastal zone including
and adjacent to the Proposal DE. The assessment dmawslevant information collected for wider
regional nearby projects (within 1K) and from site specific field studies undertaken from 2017 to
2024 Forthe BCHassessment, the subtidal nearshore coastal zeasdefined as extending from the
lowest astronomical tide (LAT) of the Cape Preston East coast to thd@Bymetriccontour and
includes several small coastal islands (O2 Marine 2025b).
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Unvegetated soft sediment

Unvegetated soft sediment was the dominant BCH class in the revised BCH mapping, accounting for
69.9% of the area. Thpdated mapping of the subtidal habitats identified three keydabsifications
of sediment types that are present within the Proposal area:

Intertidal sandy muds found in nearshore areas subject to tidal influenedsich supports
microphytobenthic algae and contribegto local productivity.

Muddy sand, bare, predominantly in the eastern parts of the Proposal area, is associated with
tidal sediment deposition and reduced hydrodynamic energy.

Coarse sand and shell fragmentghich dominatesthe midshelf and offshore zones, with
minimal colonisation by sessile organisms due to high levels of sediment movement.

Unvegetated habitatcan support microphytobenthic alga communities and sometimes diverse
benthic infauna, depending on depth and other environmental variables (PHPA 2010; O2 Marine 2025b)

Habitat with seagrass present

Habitat with seagrass present accounted for 3% of the subtidal sareaybutwas widespread (02
Marine 2025b).eagrasss predominantly in low densitiesvere the most common benthic primary
producer present over unconsolidated sedimemigyhdensity seagrass areagre the most common
classification (51.6%) andeve restricted to shallow sheltered areasm2mean sea levgl LAU 6
recorded the highest area of seagrds446ha, snaller patches of seagrass aresentin LAUs 3 (7a,

5%), 4 (66a, 7%), and 1 (1b@, 8%), providing additional connectivity between vegetated habitats
across the Proposal ard®2 Marine 2025h)o significant areas of seagrass were observed further
offshore.

Seagrass present in the Protected inshore regions of Regnard Bagniwerly comprised ofsmall
ephemeral speciesTherewerethree distinct subcategories based on density and associated biotic
communities:

Sand with dense ephemeral seagrass] sparse filter feeders, predominantly found in LAUs 1,

2,5,and 6.

Sand with dense mixed macroalgae and sparse seagrass, observed in LAUs 1, 2, and 5.

Sand with sparse ephemeral seagrass and mixed macroalgae, distributed more broadly across
LAUs 1 to 6.

The densities of seagrasses identified in the Subtidal BCH report (02 Marine 2025b) were consistent
with densities observed across the Pilbara, where coverage rarely exceeasl G¥énse seagrass
meadows are less common compared to southern Australian waters (Vanderklift et al. 2017).

Macroalgae dominated habitat

Macroalgae dominated habitatre widely distributed across the Proposal area and appear to be
associated with outcropping lovelief reef4O2 Marine 2025b). Macroalgae habitats were identified in
the nearshore LAU% {o 7) with largest areas recorded in LAU 1 and 4mHoeoalgagresent across

the Proposal area was characterised by cobaraeching macroalgae, such &argassum spandwere
typically located closer to shorelines, particularly in LAUs 1, 4, @1l Marine 2025bhe updaed
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mapping indicate that macroalgal habitats occur in distinct bands, particularly in shallow waters
adjacent to 40 Mile Beach and between South West and North East Regnard Islands.

Macroalgae are critical to marine ecosystems' productivity because they provide habitat for
invertebrates, fish, and birds. They also serve as both a food source and a contributor to decomposition
processes. Some species, such Halimeda act as sediment producers, while other forms of
macroalgae, like Rhodophyta, contribute to the cementation and binding of materials with calcium
carbonate, creating functional habitats for other organisms (Jones and Desrochers 1992; O2 Marine
2025b).

Hard coralhabitat

In the Proposal arehard coralsaareprimarily found near limestone reef features and areas with higher
topographic complexity (e.g. shoalsisolated reef patches) (02 Marine 2028hjd coralhabitats
weregenerallylocatedin water depths ranging froabm to -15m. The highest density of coral was
observed around South West Regnard Island (LAU 6 @& Marine 2025bigureb). Corals were not
found in muddier areas of the inner baycept for narrow band of lowover, inshoreorals identified
within LAU 7.

Filter feederdominated habitats

Filter feeder habitats were identified by O2 Marine (2028 revised mapping. Filter feeder habitats
consist ofsparse to dense coverage, include bivalves, sponges, ascidians, bryozoans, and soft corals.
Filter feedecommunitiesare present acrosgrious depths and are often associated with sediments

and reef structures partially covered by sand venédss 7, 8 and 10 had the greatditier feeder
dominated habitat present, with lowamountsrecorded in LA8J1, 2 ,3}, 5, and 6.

Filter Feedersare key contributors to ecosystem services, including enhancing biodiversity and
stabilising substrated:ilterfeederscover significant tracts of marine habitats, particularly in deeper
waters and areas with sand veneers over hard subs{@&Marine 2025b)

Mixed subtidal habitat

In the revised O2 Marine subtidal habitat mapping, mixed subtidal habitat was the least common
habitat class in the Proposal area (1.1%)s habitat classepresents area where no clear majority
occurred for a particular data collection poifihese areas are often transitiohabitats andgenerally

include a combination of macroalgae (brown and other macroalgae), filter feeders (sponges, hydroids,
and sea whips) and/or hard and soft corals. (O2 Marine 2025Db).

3.4. Marine fauna habitat

BCHsuch as seagrasses, macroalgae, coral reefs and filter fergmgrsrt ahigh level obiodiversity

and these habitatsare likely toattract higher order predators for foragjmsuich as coastal dolphins,
turtles and sea snake&.summary of the spatial overlap of Proposal elements and operations with local
habitats is presented ifiable5, andan overvievof marine fauna habitah relation toassociated BCH

is presented iffable6.
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Table5: Spatial overlap between marine Proposal elements and operations, and habitats

Proposal Element / Intertidal Nearshore Offshore Islands
Aspect

Seawater intake Yes Yes No No
Trestle jetty* Yes Yes No No
Shipping channel | No Yes No No
Bitterns No Yes No No
Spoil disposal No Yes No No
ground

Table6: Important marine fauna habitat associations

Habitat type Marine fauna

Seagrass beds | Dugongs and turtles are known to forage on seagrass Hatizduledominated seagrass
meadows are known to support lactating female dugongs and their neonatal calves
summer months (EPA 2016).

Macroalgae Macroalgae beds are an important component of the tropical subtidal ecosy
contributing to theproductivity of a system, and provides foraging and nursery habit;
commercially and ecologically important speciggacroalgae is consumed by herbivorc
fishes, crabs, sea urchins, zooplankton and turtles.

Juvenile bluespotted emperor are directly associated with inshorentxXfacroalgae
beds, along with seagrass, in the western Pil&ekéfield et aR029.

Tidal creeks Sawfish and other elasmobranchs are known to forage in inshore marine water!
and shallow mouths, embankments, and along sandy and muddy beadfedher, creeks are know
intertidal zone | to provide pupping and nursery habitat for elasmobran&hsllow creeks and intertide
areas are known to provide refuge and foraging habitat for neonate and young jt
green sawfih, the species almost exclusively uses shallow areas ¢fiten <2@m (HBI
2023; Morgan et al. 2023).

The Proposals intake Creek appears to have high elasmobranch abundance. It is lik
this abundance is due to the high abundance of prey species (small teleosts) presen
the creek.

Mangroves Mangrovdined creeks are known to provide nursery habitajufeenilegreen sawfislnd

juvenile green turtlesGreen sawfish have a strong association with mangroves, proy
shelter and foraging habitatuvenile green turtles are known to forage on mangramds
within mangrove lined creeks

The nangrove communities in this area are of significant ecological and econt
importance, supporting a large number of organisms such as snails, crabs, shrimps,
barnacles, fish, and birds, and are highly productive nursery areas for many s

! Noting that the trestle jetty is not part of this Prop@salt has a separate approval. Habitat in this area to be
considered within the cumulative impact assessment
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Habitat type

Marine fauna ‘

including fish, sawfish, marine turtles, and crustaceans (DSEWPaC 2012a; DB&A
assemblage of fishes and invertebrates utilise the food resources of mangals
temporary basis. There are also some fish and invertebrate taxa whose adult popt
are restricted to mangrove habitats, referred tdnaangal obligate These mangrov:
habitats play a major role in supporting coastal food webs and nutrient cycles in the ¢
zone and they are often an efficient sioknitrogen, phosphorus, andlison (O2 Marine
20%5a).

Coralhabitats

Shortnosed sea snakes primarily inhabit reef flats and shallow waterm(d&pth)and
leafscaled sea snakes are also a coral associated spec@sl trout are indirectl
dependent on healthy, stable coral reef habitdtke Australian humpback dolphirs
thought to predominantly occur withishallowercoastal waterdikely associated with
foraging opportunities at coral reefs and shoals (Hanf et al. 2022).

Sandy beaches

Sandy beacheson the mainland and islands, the Pilbara are known to provide nesti
habitat for marine turtles.

Islands

In the waters surrounding the Proposal support a number of different islands, notat
Dampier Archipelago is located 3B from the Proposal. These islands are knowr
support a large diversity of marine fauna, including marine mammals, reptiles
elasmobranchs.

Nearshore
waters

The Proposal is located within shallow nearshore wategarshore coastal waters a
known to provide habitat for many coastal marine fauna species such as coastal dc
marine turtles, dugongs,admobranchs, sea shakes, and variety of fish, crustacean
invertebrates.

Offshore waters

The Proposal is located within shallow nearshore watérsre are no physical elemen
of the Proposal that overlap with the offshore subtidal environment. However, n
fauna species can be highly mobile and likely to move between offshore and nee
subtidal environments, where operational vessels cqaitEntially interact with mobile
marine faunaAdjacent to the Proposal the offshore waters are known to provide migi
habitat for marine megafauna, namely the humpback whale, and the pygmyytdle

3.5. Islands

Nearshore cordringed islands include NorBast Regnard Island, Eaglehawk Island, Enderby Island,
Steamboat Islanghnd Fortescue IslanWany Pilbara Islands are important nesting sites for turtles and
seabirds (IMCRA 1998). There are no Proposal elements that overlap with islands. However, light spill
from Proposal activities wathe potential to impact marine fauna species such as turtles and seabirds.

3.6. Existing threats and pressures

3.6.1. North-west marine bioregion

Within the Northwest Bioregional Plan, key pressures and threats have been identified and assessed
on selected key ecological features and species (DSEWPaC 2012a). Generally, the human pressures on

the Northwest Marine Region are, by global standardg,(DSEWPaC 2012a). Neverthetesgral
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pressures exist within the regi@nd the Northwest Bioregional Plan identifies the main drivers and
sources of anthropogenic pressure on conservation values in the region as follows:
Climate change and associated largmle effects, including shifts in major currents, rising sea

levels, ocean acidification, and changes in the variability and extremes of climatic features (e.g.
sea temperature, winds, storm frequency and intensity)

Domestic and international harvesting of living resources

Increasing petroleum and mineral exploration and development

Rapid industrial development in areas adjacent to the region

Increases in shipping activities and development of port infrastructure.
The threats and pressures within the Nenthst bioregional plan have been assessed in terms of their
relative importance/concern which allows for the pressures to inform conservation priorities and the
development of regional advice. The pressures haea bssessed as concern (C), potential concern
(PC), least concern (LC), not of concern, @) data deficient (DD). A summary of the assessed
pressures and threats in relation to marine fauna species are presented in SégtimhAppendix A.1

3.6.2. Commercial fisheries

Globally, bycatch is thought to be the leading cause of death for cetaceans (whales and UipWiRS)
Australia n.d.)ThePilbara region watersupportmanycommercial fisheries, with operational areas
overlapping the Proposal (S&2 Marine 2@}. Bycatch from commercial fisheries is a known threat to
many marine fauna species in WMpendix AR and aibreathing marine fauna species are most
susceptible to death from bycatch. Bycataym thePilbara Fish Trawl Interim Managed Fishehjch

is offshore from th@roposals presented imMppendix A.2The Pilbara Tra@anagedHshery reported
173 sea snakes (63 alive, 110 unknown), and the Northern Prawn fisheries onlyrmiggsgadnakes.
The Exmouth Gulf Prawn Manadeshery(EGMPFdoesnot report the number of alive or deceased,
but in 2023the fishery caught 10 sawfish, 973 sea snhakes, 18 tind&yngnathidsand one dolphin
(Newman et al. 2024).
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4. Methods

This desktopnarine fauna reviewas informedya literature review, database searches, and surveyed
sightings. The methods employed in this report are consistent with the background information
requirements of the National Guidelines for the Survey of Cetaceans, Marine Turtles, and the Dugong
(DCCEEWD244a) This requires the Proponent to idensifyecies that may occur in the proposed area

of interest and obtain as much historical and contemporary informdtégears)as possible about
presence, distribution, abundance, and function importance @ftiea (i.e. function use of habitat and
biological importance of the area) for each spedig®rmation was obtained frol@ommonwealth,

State andTerritory governments, industry, and the research community (including citizen sckerce).
these species, basic information about the spebietogy, ecology, abundance, distribution, habitat

use, and population statunust be obtained asraabsolute minimum requiremefDCCEEW 2024a).

The aim is to obtain enough information to determine what significant atspaay occur (DCCEEW
2024a). The methods outlined in the sections below detail how this report satisfies the background
search requirements of the National Guidelines for the Survey of Cetaceans, Marine Turtles, and the
Dugong (DCCEEW 2024a).

4.1. Database searches

This desktop study was informed by four databaSeble7) using the search area showrFigure6

Ol .JGB=;L K=9J; @ 9J=9A06K 2@AK :JG9< 9J=9 AF; DM<
islands and mainland shoreline that are withirkB®of theProposal elements and activities, which is

AF DAF= OAL@ "!! ##5AK , 9 L AGF DOCEEW 2028urther Bddbel L AGF 9
was extended for the DBCA search to capture potential regional sightatgs.included varying water

depths that represents the bathymetry of the surrounding area, as that has the potential to influence

the occurrence of highly mobile marine fauna species.

Table7: Database searches

Database Methods

Organisation Citation

Conservation Commonwealth Sectior4.1.1 DCCEEW DAWHE2(219

significant species | Protected Matters DCCEE\[20241)
SearchTool(PMST)

Conservation DBCA Threatened Sectior4.1.2 DBCA DBCA202)

significant SpeciesDatabase DBCA2021a, b

species*

Biologically PMST and Section4.1.3 DCCEEW DAWHK2021h

Important Areas Conservationalues DCCEE\20249)

(BIAs) and Critical | Atlas?

Habitats

EPBQ.egal Status | Species Profile and | Section4.1.4 DCCEEW DCCEE\202d)

and Documents ThreatsDatabase

*The conservation atlas was replaced with festralian Marine Spatial Information System (ANIS2BR4
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Database Methods Organisation Citation

Global context International Union | Section4.1.5 IUCN IUCN (2024)
for Conservation of
Nature(IUCN Red List

Species occurrence| Atlas of living Section4.1.6 ALA ALA (2024)
Australia (ALA)

*Species listed as Threatemedigratoryor other MNES under the EPBC Act (Cth)
**Species listed as Threatened or Priority under the BC Act (WA)
In addition to the data outlined ifable7, raw sightings data of coastal dolphins and dugongs were
requested from DBCA for two monitoring programs that targetedpadific bottlenose dolphins and
Australian humpback dolphins:

9 Boatbased surveys in Dampier Archipelago, conducted annually from 2015 to 2019 (DBCA

202%h)
9 Regionaiscale aerial surveys, conducted annually from 2015 to 2017 (DBCA 2021b).

As observers focused on recording dolphins, with dugongs as a second priority, dugong numbers may
be underrepresented.
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4.1.1. Protected matters search tool (PMST)
The PMST provided by the DCCEEW was used to identify MNES within taecsedNES are defined

9K | FILAGFO9DDQ KA?FA>A; 9FLA 9FAE9DKJ] HD9FLK/] @9

A<=FLA>A=K DAKL=< KH=; A=K 9F< ; GEEMFALA=K L@9L
species ranges, bioclimatic mdtleg and scientific expert advice. The database search results include

the species, listing categories and probability of species presence, including a ranked order (DCCEEW
2025).

Threatened species from the PMST search are reported using the following categories:

EX: extinct
EW: extinct in the wild
CE: critically endangered
EN: endangered
VU: vulnerable
CD: conservation dependent.
Other protected species are reported with the following categories:
MI: Migratory
CT: Cetacean
MA: Marine.

4.1.2. DBCA threatened species database

The DBCA provides a database search service (an email needs to be sent to DBCA requesting the
information) for the sighting and identification of threatened and priority plants, animals and ecological
communities at or near an area of interest, made apdrted to the DBCA. The database search results
include coordinates and available information relevant to all sightings from this search area.

Threatened species are reported with the following categories:

CR: critically endangered
EN: endangered
VU: vulnerable
Specially protected species are reported with the following categories:

MI: Migratory

OS: other specially protected

CD: conservation dependent.
Priority speciegPriority is not a listing category under the BQ &t reported with the following
categories:

Priority 1: P1 poorignown species

Priority 2: P2 poorgnown species

Priority 3: P3 poorgnown species

Priority 4: Pdare,nearthreatened and other species in need of monitoring
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Priority specieslassifications also exist for species that may possibly be threatened species that do not
meet the criteria for listing under the BC Act because of insufficient survey or are otherwise data
deficient. Priorities 1,2 are ranked in order of prioritisation for survey and evaluation of conservation
status so that consideration can be given to potential listing as threatened. Species that are adequately
known, meet criteria for near threatened, or are rare but not thredteor that have been recently
removed from the threatened species list or conservation dependent or other specially protected fauna
lists for other than taxonomic reasons, are placed in Priority 4. These species require regular monitoring
(DBCA 203.

These records are to be interpreted with caution, as they represent a presdgyaataset. The
Threatened and Priority Fauna Database contains data from a combination of sources (e.g. surveys,
monitoring programs, translocations, opportunistic sightinggidence/secondary signs, museum
specimens or historical documents). Locational accuracy varies across records. Not all records are
verified and may include repeated sightings of the same individual. The completeness of records varies
by species dependingn the remoteness of their distribution and the survey effort within that area.

4.1.3. Conservation values atlas/Australian marine spatial information system
(AMSIS)

Biologically Important AreaBIA39 F< a4 @9 : AL9L ; JALA; 9DA 9J=9K >GJ ;
identified from the PMST results and a search orCtireservation Values Atlas (DAWE 2021b) and a
revised search &MSISDCCEEW 2024vhich has replaced th@onservation Values Atjas

BlAs are spatially defined zones where aggregations of individuals of a particular species are known to
display biologically important behaviours such as breeding, foraging, resting or migration (DAWE
2021b). BIAs were first identified on a regional basighey were developed as part of the
Commonwealth Marine Bioregional Plans and have been identified using expert scientific knowledge

9: GML KH=; A=KA <AKLJA: MLAGF/l 9: MF<9F:; =J] 9F< : =@¢
the EPBC Act. BlIAs<an 9 J =9 K A<=FLA>A=< 9K ;JALA; 9D @9: AL9L
Recovery Plans, where those plans exist.

4.1.4. Species Profile and Threaf3atabase

"I 1 # #3pdcis Profile and ThreaBatabasewas consulted to confirm the current status of
Threatened and Migratory species and identify relevant documents relating to the EPBC Act for
protection of those species.

4.1.5. International Union for Conservation of Nature

Species global (nesatatutory) listing by the IUCN Red list status was compiled during the likelihood of
occurrence assessment.

4.1.6. Atlas of Living Australia

The Atlas of Living Australia (ALA) is a collaborative tool that collates Australian biodiversity information
from multiple sources. The ALA was consulted to note the dated last sighting of a species and an
estimated count.
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4.2. Publications and studies

To support this desktop assessme@R Marine completed a review of relevant literature from-peer
review papers, field studies, baseline assessments, and published literature relevant to the BEoposal
and surrounding environment. The purpose of the literature review was to compile relevant,
contemporary information of conservation significant species as outlingahle8.

Table8: Literature review parameter for key conservation significant species

Topic ‘ Parameters

Population Abundance
Trends
Distribution Range and area otcupancy (State, regional and local)

Local patterns
Animal movement

Temporal occurrence

Habitat use and life Longevity and fecundity
history Breeding
Foraging

Ecological windows
Critical habitat
Biologically important areas

Habitatavailability

Relevant guidance anc Recovery plans and conservation actions
policies (including
threats and pressures)

Threat abatement plans

Relevant pressures and threats (direct and indirect) as outlined i
North-west Marine Bioregional Plan (DSEWPaC 2012a)

Conservation status (State, Federal, and International).

4.3. Project specific surveys

4.3.1. Turtle

To support with the assessment phase of the Propagde surveys were completed by O2 Marine in

December 2020 to March 2021 over 3 days each month and January 2022 (see O2 Marine 2022c).

response to comments received from the EPd#ichhardtengaged Pendoley Environmental to
undertake marine turtle benchmark nesting survey in the vicinity of the Profddealaim was to
determine the species and abundance of marine turtles nesting and hatching on nearby (wkthin 20
of the Prposal beachesincludng mainland and islands offshoréurtle surveys have been completed
during the 2022/23 and 2023/24 nesting peri@gEndoley Environmental 2023; 20BUrveys were
conductedby personnel waling thesurvey beaches and recorded turtle tragksitu. The sirveys
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focus on four routine monitoring locations and two opportunistic monitoring locat{Bigure?7).
Routinelocationsinclude:

North East Regnard Island

South West Regnard Island

Steamboat Island

Cape Preston East beach

Oppottunistic locations include:
Cape Preston West
Forty Mile Beach

For additional information on the Marine Turtle Monitoring see Pendoley Environmental 2023 and 2024.
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4.3.2. Sawfish

Initial surveys into the fish fauna of the tidal creeks surrounding the proposed Eramurra Solar Salt
Project were conducted for Leichhardt Salt Pty Ltd by Murdoch University and O2 Marjus{2022

(02 Marine an#iBI 2023)Additional studies were completed Hgrry Butler InstituteHB) in October

2023 (HBI 2028nhd August 2024 (HBI 202

Surveys imolved:

Traditional sawfish targeted surveys were conducted using a large maeshgiOnet, of
150mm stretched monofilament mesh, set perpendicular to the bank in sites that were
considered to be habitat suitable for sawfish, particularly shallow banks adjacent to tidal creek
entrances

Visual surveys for sawfish were also conducted using an Unmanned Aerial Vehicle (UAV) (drone)
at approximately the gill net locations within the study area

Acoustic array of nine InnovaSea VR&BNHz, singlehannel receiver&eployedduringthe
2022 samplingampaign ©2 Marine and HBI 2028nd tagginggreen sawfish with Innovasea
V13TP acoustic tags

The most recenhetting samplingocations are presented iRigure8. For additional information on
sampling methods and surveys $e2 Marine and HBI 2Q28I1 2022nd HBI 202
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Figure8: Locations of seine netting (SN) and gill netting (GN) in AugustCxi@Ber 2023and August 2024
Included are the locations of two VR2W acoustic receivers situated within the stueiBar2@25)

4.4. Likelihood of occurrence assessment

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

9F< J9FC=< 9K | CFGOFA GJ | DAC=DQA OAL@AF L@= K=9

within the Proposal DEs was assessed usinddfiritions presented ifiable9.

The likelihood of occurrence assessment was informed by sighting records sourced from DBCA, BIA
presence and a literature review. The literature review considered parameters aligned to the EPBC Act
Significant Impact Criteria for Threatened and Migratdly=s A=K O" G# 'Ppr o/
Environmental Factor Guideline for Marine Fauna (EPA 2016). For sawfish species, the likelihood of
occurrence was informed by the sawfish risk assessment workshop (O2 Marine 2022b), which involved
subject matter experts.
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Table9: Species likelihood of occurrence definitions

Likelihood Definition

High Individuals of thespecies have been repeatedly recorded in the DEs and/or surrou
@9: AL9LKY 2@= "#K 9J= OAL@AF L@= KH=;
expected to support populations of the species.

Medium Individuals of the species have been infrequently recorded in the DEs and/or surro
habitat. The high likelihood of occurrence criteria has not been met, however suitab
necessarily preferred) habitat may occur within the DE, or nearby. Tanenslimg habitat
may support individuals or populations of the species.

Low 2@= "#K 9J= 0=DD GMLKA<= G> L@= KH=; A
Suitable habitat is not likely to be present.

4.5. Key species

Key species were identified to ensure that species with the greatest potential of being impacted by the
Proposal will be given the greatest attention during EIA and management plafeyngpecies were

identified to ensure that the most accurate characterisation of the marine fauna within the
=FNAJGFE=FLK '<=FLA>A=< C=Q &uwHentheyarKprdetted, others =; L AN
will also be indirectly protected.

Key species were defined as those with:

9 Ahigh conservation status under the EPBC Act as MNES or the BC Act as threatened or migratory
species, and a higbr mediumlikelihood of occurrence within the Proposal DE determined
through the process describatbove in Sectiod.4

9 Important species for industry or iconic species, such as charismatic marine megafauna.

5. Results

5.1. Marine fauna database search results

5.1.1. Protected matters search tool

Conservation significant marine fauna (CSMF) are fauna species listed as Threatened or Migratory under
the EPBC Act, or the BC Act as Threatened or Priority Spheidl PMST search results are provided

in Appendix AA summary of conservation significant marine fauna species derived from database
searches is presented Trable10.

Table10: Summary of Conservation Significant marine species listed by database searches

Fauna group | BC Act EPBC Act

Threatened, Priority dotherA | Threatened| Migratory Marine Cetacean

Mammals 6 2 8 1 13

Reptiles 7 7 5 23 N/A
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Fauna group ‘ BC Act EPBC Act

Fish 5 8 9 31 N/A

2@= . +12 J=KMDLKJ] L@= KH=; A=K G> @A? @=KL ; GFK=1]
the search area are as follows.

Mammals:

2) FGOFB

Humpback whaleMegaptera novaeangliaé Migratory
Dugong Dugong dugoy® Migratory
Australian humpback dolphirspusa sahulengig Vulnerable andWligratory

2* AC=DQB

Indo-Pacific bottlenose dolphirrrsiops aduncy$ Migratory

Blue whaleBalaenoptera muscul@ndBalaenoptera musculusevicaudad Endangered and
Migratory

Snubfin dolphinQrcaella heinsohyd Vulnerable and/igratory

Reptiles:

?2) FGOFB
Green turtleChelonia myda$ Vulnerable and Migratory
Flatback turtle atator depressys Vulnerable and Migratory
Hawkshill turtle Eretmochelys imbricata Vulnerable and Migratory
Loggerhead turtleGaretta carettpd Endangered and Migratory
Leafscaled sea snakdipysurus foliosquarpaCritically endangered

2* AC=DQB

Leatherback turtle@¥ermochelys coriace@Endangered and Migratory
Shortnosed sea snakéipysurus apraefrontaliCritically endangered

Fish:
2) FGOFB

Green sawfistPfistis zijsrgré Vulnerable and Migratory.
Reef manta rayMobula alfredid Migratoy
Dwarf sawfisHRristis clavatha Vulnerable and Migratory

2* AC=DQB

3 Previous PSMT search was identified as likely, revised PMST search was ranked as known (saacth 2024)
currently undergoing threatened listing assessment

4Was not identifig as likely in the pervious PMST search

5Was not identified within previous/STsearch, butvas identified in theevised PMST search 2024
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Southern tuefin tuna Thunnughynnug 8 Conservation Dependaht
Giant manta rayMobula birostrisd Migratory

Grey nurse shafkarcharias taurys Vulnerable

Narrow sawfishAnoxypristisuspidatg sMigratory

Scalloped hammerhead&phyrndewini 8 Conservation Dependant

I+ 9 @8 BIA is within the region
Whale sharkRhincodon typy$ Vulnerable and Migratary

5.1.2. DBCA Threatened species database

Marine fauna sighting records provided by DBpResent historical sightings spanning orerltiple
years and accounts throughout WAghtings within the Proposal search area are present&tgure

9to Figurel5. These figures only represeaighting for marine fauna that have a listing status under
the BC AcfTherefore some species that haven&PBC Act threatened status will not appear in these
figures (e.g. scalloped hammerhead)

Marine fauna species, especially marine mammals, are highly naoluilthe figures presented below
represent a point in time for these highly mobile species. These maps were used to inform known
occurrence of a speci@s the region and the number of sightings within a certain area often eeflect

the survey effort and/or survey areisTdataset provides sightings in relation to the Proposal DE
However, exact locational accuracy varies across records as some are unverified and may include
repeatedsightings ofthe same individual.

5Was removed from conservation listingluly 2024 no longer listed under the EPBC Act
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Figure9: Whale sightings in proximity to the Proposal area

Leichhardt Salt Pty L
35 Conservatiorsignificant Marine Fauna Desktop S
19WAUO002R21029



ENVIRONMENT
An O2Marine company
o 350000 400000 450000
S T T T ———— | |
8 = e e S - .. -
2 mpent Seonnl —
B "'—“_ ~~.~"~
- S
-’ s
7 Ss
¢" Sso
o 5
4
O’ * ~§~
e ’o‘l * ~
Cd
¢" y ‘:' .*ﬂ ~\
’ - pRe S
K L da0 .,
'0 2 \ﬁ)ﬁ ‘\
'o' FLs P
* A ) L/
¢ N e ‘.-{::}
¥l i ‘en v e
’ . .o 2 o> g%
& 'Y - mgr f 8
p *Nen, odred |" o
42 [ 23dald
4
’l
’
’
’
’
’
7
I
I
1
H
g !
S
g :
~ H -
]
1
1]
1
: ' 8
B H o £
1 L
I| o~
L) '§4
1 e . .
\ s Dugong Sightings &2
v MARINE
) - . .
-“ v ,M Fauna Sightings (DBCA 2024)
' - Dugong \
. i Development Envelopes
\Y
% DBCA Search Area
SCALE “‘ Depth contours
0 20 Y 40 km
I n — Blighway&mainroacs  GAERVE-00
\‘ N
| | SN | ] |
116°36'0"

FigurelO Dugong sightings in proximity to the Proposal area

Leichhardt Salt Pty L

Conservation Significant Marine Fauna Desktop !
19WAU002RR21029

36



@2

ENVIRONMENT

An O2Marine company

300000

400000

500000

600000

7700000

7600000
I

100 km

i

()
Karratha

,0,0,02-

40012

&2

Dugongs MARINE
Fauna Sightings (DBCA 2021)
@® Dugong
[] Development Envelopes
—— Highway & main roads
Depth contours
24ENV344-12
11

115°0'0"

116°0'0"

117°0'0"

118°0'0"

Figurell Opportunistic dugong sightings from broadscale dolphin aerial surveys conducted by DBCA (Z0basim)jtynto the Proposal area

37

Leichhardt Salt Pty L
Conservation Significant Marine Fauna Desktop !
19WAU002RR21029



ENVIRONMENT

An O2Marine company

360000

420000 480000

7740000
|

7680000
I

T

@2

Dolphins Sightings MARINE
Fauna Sightings (DBCA 2024)
©  Australian humpback dolphin

40.¥5.02-

©  Dwarf spinner dolphin
@® Spinner dolphin
@® Killer whale

A

1 ..} DBCA Search Area
[:] Development Envelopes

—— Highway & main roads

Depth contours

24ENV344-08

116°36'0"

Figurel2 Dolphin sightings from the DBCA Fauna and Threatened Species SearchOQ@BGAR2oximity to the Proposal area

38

Leichhardt Salt Pty L
Conservation Significant Marine Fauna Desktop !
19WAU002RR21029



@2

ENVIRONMENT

An O2Marine company

300000

400000

500000

600000

7800000

7700000

Karratha

) % o) Coastal Dolphins VRIS
O o
@ ‘ L Fauna Sightings (DBCA 2021a)
> .S @ g I,.,- O Bottlenose dolphin
o ogt ©  Humpback dolphin
= C [ | Development Envelopes
=3 A . . g
% Onslow SCALE —— Highway & main roads
AO 50 100 km —— Depth Contours
1 24ENV344-13
| / Il | | I}\
115°00" 116°0'0" 117°0'0" 118°0'0"

T

|
40,0,02-

Port Hedland —

40,012~

Figurel3 Dolphin sightings from broadscale aerial surveys conducted by DBCA) (20pfloximity to the Proposal area

39

Leichhardt Salt Pty L
Conservation Significant Marine Fauna Desktop !
19WAU002RR21029



@2

ENVIRONMENT

An O2Marine company

200000 300000 400000

500000

I I 7 S e ) L
o (S

7700000

7600000

|
1 & L1 11

Karratha

Coastal Dolphins &2

Fauna Sightings (DBCA 2021b)
©  Bottlenose dolphin
©  Humpback dolphin
|| Development Envelopes —
—— Highway & main roads
—— Depth Contours

S

Point SrﬁsbnM

®,

-~

400,12

MARINE e

40,0.22-

24ENV344-14

114°0'0" 115°0'0" 116°0'0"

117°0'0"
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5.1.3. Biologically important areas

Five species were found to have BIAs that overlap with marine elements of the Piicgduedll(
Figurel6-Figurel8). Whale shark BIAs were identified in the region, but they do not overlap with the
Proposal areaHigurel9).

Tablell BIAs that spatially overlap with the marine elements of the Proposal

Species Type Marine component

Humpback whale Migration Nearshore and Offshore DEs

Blue whale Migration Offshore from Proposal

Flatback turtle Reproduction Nearshore and Offshore DEs
Foraging Proposal search area
Migration Proposal search area

Green turtle Reproduction Proposal search area
Foraging Proposal search area
Migration Proposal search area

Loggerhead turtle Reproduction Proposal search area

Hawkshill turtle Reproduction Proposal search area
Foraging Proposal search area
Migration Proposal search area

Whale shark Foraging Proposal search area
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5.1.4. Critical habitat for the survival of a species

Nesting and intenesting areas identified as habitat critical to the survival of marine turtles are listed
for each stock within the Recovery Plan for Marine Turtles in Audb@ali& 2017a). The areas have
been identified by a consensus panel of subject matter experts and include buffered areas around
nesting sites. The following radii around important nesting sites are (figeme20, Table12):

9 North West She{NWSyreen turtle stock: 20m

9 Pilbara flatback turtle stock: &@n

9 WA hawksbill turtle: 26n

9 Loggerhead turtle20km.

These areas should be considered when assesisangjgnificance of potential impacts, but thase
FGL | ' JALA; 9D &9: AL9LA 9K <=>AF=< MF<=J Nb=; LAGF
registered ! JALA; 9D &9 :thaPréppbsdl. GN=JD9HK OAL @

Table12 Areas identified as Habitat Critical to the Survival of Marine Turtles that spatially overlap with the
Proposal area

Species Type Proposal area ‘

Flatback turtle | Inter-nesting 1 Internesting buffer BIA overlaps with the Proposal site

9 Dampier Archipelago and coastal island intesting buffers
overlaps with the Proposatea, which is critical habitat for tt
species survival

Green turtle Inter-nesting ‘' Inter-nesting buffer BIA overlaps with the spoil disposal sites

9 Dampier Archipelago interesting buffer overlaps with th
Proposalarea, which is critical habitat for the species survive

Hawksbill turtle | Inter-nesting 9 Internesting buffer BIA overlaps with the sp@posal sites

9 Dampier Archipelago intevesting buffer overlaps with th
Proposalarea, which is critical habitat for the species survive
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Figure20: Turtle critical habitat for the survival of a species in relation to the Proposal area
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