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Terms

$ Dollars (Australian dollars unless specified otherwise)

% Percent
Minutes

“ Seconds

° Degrees

°C Degrees Celsius

< Less than

AASM Airgun Array Source Model

ABARES Australian Bureau of Agricultural and Resource Economics

AEP Australian Energy Producers (formerly APPEA)

AET Australian External Territory

AF Aquarium Fishery (NT)

AFMA Australian Fisheries Management Authority

AFZ Australian Fishing Zone

AHO Australian Hydrographic Office

AIMS Australian Institute of Marine Science

AIS Automatic Identification System

ALARP As low as reasonably practicable

AMF Abalone Managed Fishery

AMOSC Australian Marine Oil Spill Centre

AMP Australian Marine Park

AMSA Australian Maritime Safety Authority

ANSI American National Standard Institute

API American Petroleum Institute gravity (A measure of how heavy or light a petroleum liquid in
comparison to water)

APPEA Former Australian Petroleum Production and Exploration Association (now Australian Energy
Producers [AEP])

ARPA Automatic Radar Plotting Aid

AS Australian Standard

BACI Before and After Control Impact

BF Barramundi Fishery

BIA Biologically Important Area

BNF Bait Net Fishery

BOD Biochemical Oxygen Demand

BOM Bureau of Meteorology

BPMF Broome Prawn Managed Fishery

BRUVS Baited Remote Underwater Video System

CAES Catch and effort systems

CFA Commonwealth Fisheries Association

CH4 Methane

CLF Coastal Line Fishery
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Term Definition

CM Control Measure

CMIA Common Marine Inspection Audit

CO2 Carbon dioxide

COLREGS International Regulations for Preventing Collisions at Sea

cP Centipoise (unit of viscosity)

CPUE Catch Per Unit Effort

CSIRO Commonwealth Scientific and Industrial Research Organisation

cui/cu.in. /in3 Cubic inches

dB Decibel

DAWE Commonwealth Department of Agriculture, Water and the Environment (formerly Department of
Agriculture)

DAWR Commonwealth Department of Agriculture and Water Resources (superseded by Department of
Agriculture)

DBCA WA Department of Biodiversity, Conservation and Attractions (formerly Department of Parks and
Wildlife)

DCCEEW Department of Climate Change, Energy, the Environment and Water

DEWHA Commonwealth Department of Sustainability, Environment, Water, Heritage and Arts (superseded
by Department of the Environment and Energy)

DF Demersal Fishery (NT)

DEMIRS WA Department of Environment, Mines, Industry Regulations and Safety

DO Dissolved Oxygen

DoA Commonwealth Department of Agriculture (superseded by Department of Agriculture, Water and the
Environment)

DoD Department of Defence

DoEE Commonwealth Department of the Environment and Energy

DoE Commonwealth Department of Environment (superseded by Department of the Environment and
Energy)

DoF WA Department of Fisheries (superseded Department of Primary Industries and Regional
Development)

DNP Director of National Parks

DITT NT Department of Industry, Tourism and Trade (formerly NT Department of Primary Industry and
Resources)

DollS Commonwealth Department of Industry, Innovation and Science (superseded by Department of
Industry, Science, Energy and Resources)

DNP Director of National Parks

DoT WA Department of Transport

DPaW WA Department of Parks and Wildlife (superseded by the Department of Biodiversity, Conservation
and Attractions)

DPIR Department of Primary Industry and Resources

DPIRD WA Department of Primary Industries and Regional Development (formerly Department of Fisheries)

DSEWPaC Commonwealth Department of Sustainability, Environment, Water, Population and Communities
(superseded by Department of the Environment)

DSP Development — Small Pelagic

EEZ Exclusive Economic Zone

EHS Environment, Health and Safety

EMBA Environment that may be affected

ENVID Environmental Risk Assessment

Santos Ltd | Eos 3D Marine Seismic Survey Environment Plan
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Term Definition

EP Environment Plan

EPBC Act Commonwealth Environment Protection and Biodiversity Conservation Act 1999
EPO Environmental Performance Outcome

EPS Environmental Performance Standard

ERM Environmental Resources Management Australia Pty Ltd
ESD Ecologically Sustainable Development

FRC Fast Rescue Craft

FRDC Fisheries Research and Development Corporation
GDEM Generalised Digital Environmental Model

GHG Greenhouse Gas

HF High Frequency

HFO Heavy Fuel Oil

hrs hours

HSE Health, Safety and Environment

Hz Hertz

IAPP International Air Pollution Prevention

IFO Intermediate Fuel Oil

IMCA International Marine Contractors Association
IMCRA Integrated Marine and Coastal Regionalisation of Australia
IMDG Code International Maritime Dangerous Goods Code

IMO International Maritime Organization

IMS Invasive Marine Species

IMT Incident Management Team

IOPP International Qil Pollution Prevention

IPIECA International Petroleum Industry Environmental Conservation Association
ISO International Organisation for Standardisation

ISPP International Sewage Pollution Prevention

ITF Indonesian Throughflow

ITOPF International Tanker Owners Pollution Federation
ITQ Individual Transferable Quota

IUCN International Union for the Conservation of Nature
IWC International Whaling Commission

JASCO JASCO Applied Science

JBG Joseph Bonaparte Gulf

JHA Job Hazard Analysis

JRCC Joint Rescue Coordination Centre

KCMF Kimberley Crab Managed Fishery

KEF Key Ecological Feature

kg Kilograms

KGBMF Kimberley Gillnet and Barramundi Managed Fishery
kHz Kilohertz

km Kilometre

km? Square kilometres
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km/h Kilometres per hour

KPMF Kimberley Prawn Managed Fishery

LAT Lowest Astronomical Tide

LF Low Frequency

LNG Liquefied Natural Gas

m Metre

m?3 Cubic metre

MAFMF Marine Aquarium Fish Managed Fishery (WA)

MARPOL (Marine Pollution) International Convention for the Prevention of Pollution From Ships, 1973 as
modified by the Protocol of 1978

MDO Marine Diesel Oil

MF Mid-Frequency

MFO Marine Fauna Observer

MGO Map Grid of Australia

mg/| Milligrams per litre

MGO Marine Gas Oil

mins minutes

mm Millimetre

MMF Mackerel Managed Fishery (WA)

MNES Matters of National Environmental Significance

MoC Management of Change

MOD Maximum Over Depth

MODU Mobile Offshore Drilling Unit

MOP Marine Oil Pollution

MSS Marine Seismic Survey

N20 Nitrous Oxide

National Plan National Plan for Maritime Environmental Emergencies

NAXA Northern Australia Exercise Area

NDSMF Northern Demersal Scalefish Managed Fishery (WA)

NEBA Net Environmental Benefit Analysis

NERP National Environmental Research Program

NKMP North Kimberley Marine Park

nm nautical mile

NMFS National Marine Fisheries Service

NMR North Marine Region

NNTT National Native Title Tribunal

NOAA National Oceanic and Atmospheric Administration

NOPSEMA National Offshore Petroleum Safety and Environmental Management Authority

NOPIMS National Offshore Petroleum Information Management System

NOPTA National Offshore Petroleum Titles Administrator

NOx Nitrogen Oxides

NPF Northern Prawn Fishery

NPFI Northern Prawn Fishing Industry Pty Ltd
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Term Definition

NPRAG NPF Resource Assessment Group

NRSMPA National Representative System of Marine Protected Areas
NSF Northern Shark Fishery

NSW New South Wales

NT Northern Territory

NTM Notice To Mariners

NTOWRP Northern Territory Oiled Wildlife Response Plan
NTSC Northern Territory Seafood Council

NWA North West Alliance

NWMR North-west Marine Region

NWS North-west Shelf

Nz New Zealand

OoDS Ozone-depleting Substances

ONLF Offshore Net and Line Fishery (NT)

OPEP Oil Pollution Emergency Plan

OPGGS(E)R Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2023
OSMP Operational Scientific Monitoring Program
ovID Offshore Vessel Inspection Document

PAM Passive Acoustic Monitoring

PK Peak Pressure

PMI Potential Mortality Injury

PMS Planned Maintenance System

PMST Protected Matters Search Tool

POB Persons On Board

Polarcus Polarcus Seismic Limited

PFAS Perfluoroalkyl and Polyfluoroalkyl Substances
POMF Pearl Oyster Managed Fishery (WA and NT)
PPA Pearl Producer Association

ppm parts per million

psi pounds per square inch

psu Practical Salinity Unit

PTS Permanent Threshold Shift

PTTEP PTTEP Australasia (Ashmore Cartier)

QLD Queensland

ROV Remote Operated Vehicle

SAFS Status of Australian Fish Stocks

SBTF Southern Bluefin Tuna Fishery

SDS Safety Data Sheet

SEL Sound Exposure Level

SFR Statutory Fishing Right

SL Source Level

SMF Spanish Mackerel Fishery

SMPEP Shipboard Marine Pollution Emergency Plant
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Term Definition

SMS Santos Management System

SOPEP Shipboard QOil Pollution Management Plan

SOx Sulfur oxides

SOLAS Safety Of Life At Sea

SPL Sound Pressure Level

SPI Seismic Pulse Interval

SRA Stock Reduction Analysis

SSMF Specimen Shell Managed Fishery

SW South West

SWCSMF South West Coast Salmon Managed Fishery

t Tonne

TACC Total Allowable Commercial Catches

TECs Threatened Ecological Communities

TF Trepang Fishery

TRF Timor Reef Fishery

TSS Total Suspended Solids

TTS Temporary Threshold Shift

WA Western Australia

WAFIC Western Australian Fishing Industry Council
WAOWRP Western Australia Oiled Wildlife Response Plan
WASCF West Australian Sea Cucumber Fishery
WCDSCMF West Coast Deep Sea Crustacean Managed Fishery
WHP Well-head platform

WTBF Western Tuna and Billfish Fishery

WTO Wildlife Trade Operation

UNESCO United Nations Educational, Scientific and Cultural Organisation
UXxo Unexploded Ordnance

VHF Very High Frequency

VSP Vertical Seismic Profiling
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Environment Plan summary

An Environment Plan (EP) summary is presented below based on material provided in this EP, as required by
Section 35(7) of the Commonwealth Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations
2023.

EP summary material requirement Relevant section of EP containing EP
summary material

Details of the titleholders nominated liaison person for the activity Section 1.3

The location of the activity Section 2.3

A description of the activity Section 2

A description of the receiving environment Section 3

Consultation already undertaken and plans for ongoing consultation Section 4 and Section 8

Details of the environmental impacts and risks Section 6 and Section 7

The control measures for the activity Section 8.6.1

The arrangements for ongoing monitoring of the titleholder’s

environmental performance

Response arrangements in the oil pollution emergency plan (OPEP) E(I\B/ICFt’iOOnO?f?)(EP); and in the OPEP (7710-650-
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1. Introduction

1.1 Background

Santos Offshore Pty Ltd (Santos) plans to acquire a three-dimensional (3D) marine seismic survey (MSS) in
Commonwealth waters in the Bonaparte Basin.

The proposed activity is required to complete an appraisal of the carbon storage potential of Santos’ greenhouse
gas assessment permit G-11-AP. The primary purpose of the 3D MSS is to facilitate future Carbon Dioxide (COz)
injection activities by providing detailed structural and amplitude imaging of the reservoir/seal interface for each
identified storage target to confirm suitability for injection and storage of CO2. The Eos 3D Marine Seismic Survey
(Eos 3D MSS) will be used to high grade and define future injection well locations and act as a baseline survey for
possible future 4D seismic monitoring.

The survey extends into greenhouse gas assessment permit G-7-AP and overlaps petroleum permit WA-548-P,
WA-27-R, NT/P88, NT/RL1, WA-454P and WA-6-R and surrounding waters in the Petrel Sub-Basin. Santos will
apply for a Greenhouse Gas Special Authority to permit those parts of the survey that are outside the existing
greenhouse gas assessment permit area.

1.2 Purpose of this Environment Plan

The Eos 3D MSS Environment Plan (EP) has been prepared in accordance with the Offshore Petroleum and
Greenhouse Gas Storage (Environment) Regulations 2023 (OPGGS (E) Regulations) for assessment and
acceptance by the National Offshore Petroleum Safety and Environmental Management Authority (NOPSEMA).
This EP details the environmental impacts and risks associated with the Eos 3D MSS, the defined Greenhouse
Gas Activity (or ‘Activity’) and demonstrates how these will be reduced to as low as reasonably practicable
(ALARP) and to an acceptable level.

The EP also provides an implementation strategy that will be used to measure and report on environmental
performance during planned activities and unplanned events. The environmental management of the Activity
described in the EP complies with the Santos Environment Operating Standard (Appendix A) and with all relevant
legislation. This EP documents relevant stakeholder consultation performed during the planning of the Activity.

1.3 Titleholder

OPGGS(E)R 2023 Requirements

Section 23. Details of titleholder and liaison person.

23(1) The environment plan must include the following details for the titleholder:
a) name
b) business address
c) telephone number (if any)
d) fax number (if any)
e) email address (if any)

f)  if the titleholder is a body corporate that has an Australian Company Number (ACN) (within the meaning of the
Corporations Act 2001).

23(2) The environment plan must also include the following details for the titleholder’s nominated liaison person:
a) name
b) business address
c) telephone number (if any)
d) fax number (if any)
e) email address (if any).

1.3.1 Details of titleholder

Santos is the titleholder undertaking the Activity within Greenhouse Gas Permit G-11-AP (Figure 1-1) and
surrounding waters.

Other titleholders of the permit are Chevron Australia Pty Ltd and PRISM Darwin Pipeline Pty Ltd. Titleholder
details are provided in Table 1-1.
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Table 1-1: Titleholder details

Titleholder ACN / ARBN Title interest ‘Address

Santos Offshore 005475589 | 40% Business Address:

Pty Ltd Level 7, 100 St Georges Terrace,

Perth, Western Australia 6000

Telephone number: (08) 6218 7100

Fax number: (08) 6218 7200

Email address: offshore.environment.admin@santos.com

Chevron Australia 086 197 757 | 30% Business Address:

Pty Ltd Level 2, 1 the Esplanade

Perth, Western Australia 6000
Telephone number: (08) 9216 4000

PRISM Darwin 655 024 963 | 30% Business Address:
Pipeline Pty Ltd 60 Martin Place

Sydney NSW 2000

1.3.2 Details for Santos’ nominated liaison person
Details for Santos’ Nominated Liaison Person for the Activity are as follows:
Name: Mattilda Mahoney (Team Leader CCS Growth)
Business address: Santos Centre, 60 Flinders Street, Adelaide South Australia 5000
Telephone number: (08) 8116 5000
Email address: offshore.environment.admin@santos.com
ACN: 005 475 589

Additional information about Santos and its operations can be obtained from the website at: www.santos.com
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Santos LOCATION OF THE EOS 3D MSS AND THE G-11-AP PERMIT AREA

Figure 1-1: Location of the Eos 3D MSS and the G-11-AP Permit area
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1.3.3 Notification procedure in the event of changed details

If there is a change in the titleholder, the titieholder's nominated liaison person or a change in the contact details for
the titleholder or liaison person, Santos will notify NOPSEMA in writing and provide the updated details.

1.4 Environmental management framework

OPGGS(E)R 2023 Requirements

Section 21. Environmental assessment.

Requirements
21(4) The environment plan must:

i.  describe the requirements, including legislative requirements, that apply to the Activity and are relevant to the
environmental management of the Activity

ii. demonstrate how those requirements will be met.

Section 24. Other information in the environment plan.

The environment plan must contain the following:
a) a statement of the operator’s corporate environmental policy.

1.4.1 Environmental health and safety policy

The Activity will be conducted in accordance with the Santos Environment Operating Standard (Appendix A) and
relevant legislative requirements presented within Sections 6, 7 and 8, inclusive of references to the relevant EP
sections where the legislation may prescribe or control how the Activity is undertaken.

Sections 6, 7 and 8 of this EP detail and evaluate impacts and risks from planned activities and unplanned events,
provide control measures, set environmental performance outcomes and standards, and provide the strategy for
ensuring environmental performance is achieved, as outlined within the EP.

1.4.2 International legislation

Australia is signatory to numerous international conventions and agreements that obligate the Commonwealth
government to prevent pollution and protect specified habitats, flora and fauna. Those that are relevant to the
Activity are detailed in Sections 6, 7 and 8.

143 Commonwealth legislation

All activities conducted under the EP will comply with legislative requirements established under relevant
Commonwealth legislation. These are further detailed in Sections 6, 7 and 8.
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2. Activity description

OPGGS(E)R 2023 Requirements

Section 21. Environmental assessment.

Description of the Activity:
21 (1) The environment plan must contain a comprehensive description of the Activity including the following:

a) the location or locations of the Activity

b) general details of the construction and layout of any facility

c) an outline of the operational details of the Activity (for example, seismic surveys, exploration drilling or production)

and proposed timetables

d) any additional information relevant to consideration of environmental impacts and risks of the Activity.
Note: An environment plan will not be capable of being accepted by the Regulator if an Activity or part of the Activity, other
than arrangements for environmental monitoring or for responding to an emergency, will be undertaken in any part of a
declared World Heritage property — see Section 34.

21 Terminology

To help interpret the Activity description and impact assessment sections, Table 2-1 defines key terminology used.

Table 2-1: Key terminology

Term Explanation

GHG Activity (the
Activity)

The Eos 3D MSS, including all supporting activities.

Active Source Area

The Active Source Area defines the area within which the seismic source will be operated to acquire
the seismic data and achieve the geophysical objectives of the survey. Typically, this area will be
used to:

¢ Incrementally build the power of the seismic source from non-operation to full capacity, for the
purpose of soft starts during line run-ins.

e Complete seismic acquisition and data collection along pre-determined sail lines, during which
time the seismic source will be operated at full capacity.

¢ Complete line run-outs, during which the seismic source will be operated at full capacity

o Additionally, the Active Source Area may also be used for occasional source testing at, or below,
full capacity.

e The seismic source or individual source elements within the array may be infrequently
discharged at or less than full capacity for testing (e.g. bubble tests) or maintenance purposes
(which are sometimes necessary to complete during line changes). Testing typically takes just
minutes or a few hours to complete and is required to ensure seismic source integrity, both in
terms of measured output and discharge timing. Testing and maintenance of the seismic source
may occur anywhere within the Active Source Area.

Operational Area

The Operational Area defines the area within which the seismic survey vessel will operate during the
normal conduct of the Activity”. It includes the Active Source Area and a working buffer beyond the
Active Source Area.

The operations to be conducted within the Operational Area include active acquisition and source
emissions within the Active Source Area, line changes and equipment maintenance. The seismic
source or individual source elements within the array will not be discharged outside of the Active
Source Area.

Racetrack

The method by which sail lines (also known as acquisition lines) are traversed to acquire the seismic
survey data, comprising circuits that resemble a simple racetrack.

Seismic source

Comprises a configuration of multiple seismic source elements (‘airguns’) which discharge seismic
pulses necessary to achieve the survey objectives.

Seismic source
interval

Interval between individual seismic pulses, sometimes referred to as ‘source point interval'.

Seismic survey
vessel

Vessel towing the seismic source arrays and streamers.

Streamers

A series of cables towed underwater behind the seismic survey vessel. The streamers
accommodate hydrophones and vertical sensor, which record seismic reflections.
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Explanation

Support vessel Vessel undertaking support functions such as assisting with the management of on the water
communications with other third-party vessels, refuelling and resupply. Support vessel includes a
‘chase boat’.

" At any time during the survey, the seismic survey vessel may depart the Operational Area if, in the opinion of the vessel master, the safety of
the vessel and crew is at risk e.g. in the event of sea/weather conditions restricting manoeuvring capabilities. In this instance, the seismic survey
vessel may have its seismic equipment deployed in the water but will not be permitted to discharge the seismic source. Likewise, during
mobilisation and demobilisation to the Operational Area the seismic vessel may have its seismic equipment deployed in water, as permitted
under maritime law, but will not be permitted to discharge a seismic source. When vessels are outside the Operational Area (e.g. transiting to or
from location or holding position outside the Operational Area) and remain within Australian waters, they come under the regulatory jurisdiction
of AMSA and the Navigation Act 2012. Accordingly, this EP and associated OPEP do not cover activities performed by the vessels while outside
the Operational Area.

2.2 Activity overview

Santos plans to conduct the Eos 3D MSS in the Bonaparte Basin within greenhouse gas assessment permit G-11-
AP and surrounding waters. The survey extends into greenhouse gas assessment permit G-7-AP and overlaps
petroleum permit WA-548-P, WA-27-R, NT/P88, NT/RL1 and WA-6-R.

During the survey, a seismic survey vessel will tow a seismic source array and a series of streamers within the
Operational Area, as defined in Section 2.3. The seismic source will emit pulses of low-frequency sound, which
once reflected from the underlying rock layers beneath the seabed are recorded by the towed streamers. The
seismic survey vessel will be assisted by other support vessels, and helicopter operations may be required in
emergencies and for crew change operations.

2.3 Location and operational area

The Eos 3D MSS is in Commonwealth waters of the southern Bonaparte Basin, in the Joseph Bonaparte Gulf
(JBG). There are two areas defined for the Activity (Table 2-1) based on the type of activities that will be
undertaken and the output of the seismic source. These are:

+ Active Source Area
+ Operational Area
These areas are presented in Figure 2-1, and coordinates for each area are provided in Table 2-2.

The Operational Area is located approximately 107 kilometres (km) from the nearest Western Australia (WA)
coastline and approximately 102 km from the nearest Northern Territory (NT) coastline. Approximate distances
from the Operational Area to local towns are 192 km to Kalumburu (WA), 209 km to Wyndham (WA), 230 km to
Darwin (NT) and 119 km from Wadeye (NT) (Figure 2-1).

Water depths in the Operational Area range between 60 and 115 metres (m) (below mean sea level). Water depths
in the Active Source Area range from 67—-111 m.

24 Activity duration and timing

The survey area to be acquired is shown in Figure 2-1. The survey is estimated to take up to 50 days to complete.
This includes the deployment of in-sea equipment prior to the survey commencing and the recovery of in sea
equipment prior to vessel demobilisation at the end of the survey. The estimated survey duration also includes
provisions for potential delays caused by slow vessel speeds, extreme weather events, equipment failure or other
delays caused by difficult to predict factors. Operations will be undertaken on a 24-hour basis.

Santos intends to acquire the full survey anytime from the date of EP acceptance by NOPSEMA until 31 December
2027.

The precise timing of the survey is subject to NOPSEMA'’s acceptance of the EP, weather conditions, vessel
availability and other operational considerations, and will take into account the seasonality of environmental
sensitivities, where practicable. The exact start and end dates of the survey will be communicated to stakeholders;
in accordance with the ongoing stakeholder consultation process described in Section 4.5.10.

Santos Ltd | Eos 3D Marine Seismic Survey Environment Plan 7710-650-EMP-0011 Page 25 of 657



Santos

2 Marine Rarki
Ay Sikire W2/

o

KALUMBURU =

Santos

s =y ok f°_" ~-Oceanic— o W
®) <[ ShoalsAMP' ' ) G120 TN
-80,° “.
A N, S
‘ N, 4
N N
R\ N
N 100 .
N :
\§ 5
N H
\\ ::
. O\
*&

>

-

\5—\

Legend

i___"_l Operational Area
E Active Source Area

Bathymetry (m)

=== Coastal Waters Limit (3 nm)

State/Territory Waters Bdy
State Marine Parks & Reserves
I Marine Park (MP)

Australian Marine Parks (AMP)
Zoning

| | Multiple Use Zone (IUCN VI)
Special Purpose Zone (IUCN VI)

15/02/2023  SURa6945

Figure 2-1: Eos 3D MSS location
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Table 2-2: Proposed Eos 3D MSS areas and coordinates

Operational Area ‘ Active Source Area

Total Area: 6,801 km? Total Area: 4,028 km?
Water depths: 60—-115 m Water depths: 67-111m

Latitude

Longitude

Latitude

Longitude

12° 47" 45.870" S

127° 35'9.014"E

12°52'52.261" S

127° 45' 28.575" E

12° 38'5.216" S

127° 44' 2.253"E

12°42'9.215" S

127° 55'28.219" E

12° 38' 16.443" S

128° 6' 3.199" E

12°42'8.964" S

128° 6'5.702" E

13°18'22.214" S

128° 53'45.423" E

13°13'21.492" S

128° 43' 23.459" E

13° 38' 52.656" S

128° 35'23.154" E

13°29'56.111" S

128° 28' 44.239" E

2.5 Acquisition parameters

During the proposed seismic acquisition, the seismic survey vessel will traverse a series of pre-determined sail
lines within the Active Source Area at a speed of approximately 4.5 knots (8.3 kilometres per hour [km/h]). The
seismic survey vessel will turn to make line changes within the Operational Area. Adjacent sail lines will be spaced
approximately 500—-700 m apart. The seismic survey vessel will typically complete the lines in a ‘racetrack’ (loop)
formation, whereby a line is completed, and the vessel turns to survey a parallel line offset by several kilometres,
before turning again to survey a line adjacent to the first line, offset by approximately 500-700 m. The racetrack
pattern is repeated as the seismic survey vessel gradually moves across the Full-fold Acquisition Area.

Sail lines will be acquired in a north-west to south-east orientation. Figure 2-2 shows an indicative sail line
configuration.

The seismic source will be towed behind the seismic survey vessel and at a depth of approximately 6-8 m below
sea level. The seismic source will be discharged at a minimum of 8.33 m (resulting in a source point interval of at
least 3.6 seconds), depending on the specific seismic source selected to complete the survey. Although the
discharge interval is not yet confirmed, the most conservative discharge interval applicable to the survey has been
used for acoustic modelling and impact assessment purposes (8.33 m). The streamers will be towed at a depth of
between 10 m and 30 m below sea level and will not contact the seabed at any time, in order to prevent seabed
disturbance. The streamers will be up to 8,100 m long. The total width of the streamer spread is approximately

1,350 m. A summary of the survey parameters is provided in Table 2-3.

Table 2-3: Acquisition parameters

Parameter Seismic Survey Parameters

Volume of seismic source

Max. 3,050 cubic inches (in3)

Operating pressure

2,000 psi

Seismic source depth

Approx. 6-8 m

Source point interval

Minimum of every 3.6 seconds

Seismic source interval

Approx. 8.33 m

Vessel speed

Approx. 4.5 knots (8.33 km/h)

Number of streamers

12

Seismic streamer length

Approximately 8.1 km

Streamer spacing

112.5m

Total seismic streamer spread width

Approximately 1,350 m

Seismic streamer depth

Between 10 and 30 m

Sail line spacing

Approximately 500—700 m

Survey azimuth (line orientation)

North-west / South-east

Time to traverse a single sail line

Approximately 8 hours and 30 minutes

Sail line turn time

Approximately 3—4 hours

Total expected duration (includes contingency)

50 days
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2.6 Support vessels

Up to two dedicated support vessels (one being a chase vessel) will accompany the seismic survey vessel to
provide logistical, safety and equipment management duties. At least one vessel will be rigged and capable of
towing the seismic survey vessel in the case of an emergency. The vessels will also mobilise to and from the
mainland to undertake re-supply, refuelling and other support functions for the Activity. The support vessels may be
required to leave the Operational Area to respond to unplanned events such as retrieval of accidentally over
boarded floating objects, or communicating with a third-party vessel, or for other logistical and safety reasons.

The seismic survey vessel will have a small on-board workboat, which may be launched from the seismic survey
vessel to assist with equipment deployment and retrieval, or to carry out streamer maintenance activities. The
seismic survey vessel will also have a fast rescue craft (FRC) on-board.

2.7 Aircraft

Aircraft maybe used for crew changes, critical equipment supply, surveillance and emergency response uses.
Aircraft includes helicopters and drones.
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2.8 Chemical Assessment

A risk-based approach to select chemical products ranked under the Offshore Chemical Notification Scheme
(OCNS) administered by the UK Centre for Environment, Fisheries and Aquaculture Science is applied for those
chemicals used and discharged to the marine environment. This scheme lists and ranks all chemicals used in the
exploration, exploitation, and associated offshore processing of petroleum on the UK Continental Shelf.

Chemicals are ranked according to their calculated Hazard Quotients (HQ) by the CHARM (Chemical Hazard
Assessment and Risk Management) mathematical model, which uses aquatic toxicity, biodegradation and
bioaccumulation data. The HQ is converted to a colour banding with Gold and Silver colour bands representing the
least environmentally hazardous chemicals. Chemicals not amenable to the CHARM model (in other words,
inorganic substances, hydraulic fluids or chemicals used only in pipelines) are assigned an OCNS grouping based
on the worst-case ecotoxicity data with Group E and D representing the least hazard potential.

The Santos Operations Chemical Selection, Evaluation and Approval Procedure (EA-91-11-10001) accepts CHARM
ranked Gold / Silver, or non-CHARM ranked E/D chemicals for use and discharge without a detailed environmental
risk assessment. The same applies to chemicals that are OSPAR Pose Little or No Risk to the Environment
(PLONOR) List. The PLONOR Listed, agreed upon by the OSPAR Convention (Convention for the Protection of
the Marine Environment of the North-East Atlantic), contains a list of substances that will pose little or no risk to the
environment in offshore waters. If chemicals are ranked lower than Gold, Silver, E or D (in other words, CHARM
ranked purple, orange, blue or white, or non-CHARM A, B or C ranked chemicals) and no alternatives are
available, a risk assessment is conducted providing technical justification for their use and showing that their use
and associated risk is acceptable and ALARP.

As described above, investigation of potential alternative chemicals are completed when chemicals are ranked
lower than CHARM Gold, Silver, E or D (in other words, CHARM ranked purple, orange, blue or white, or non-
CHARM A, B or C ranked chemicals). There is a preference for chemical options that are CHARM ranked
Gold/Silver, or non-CHARM ranked E/D chemicals and/or chemical that have a low aquatic toxicity, are readily
biodegradable and do not bioaccumulate (discussed below).

Any chemicals that may be discharged to the marine environment and are not OCNS CHARM or non-CHARM
ranked, are risk assessed using the OCNS CHARM or non-CHARM models. The chemical is assigned a pseudo-
ranking based on the available aquatic toxicity, biodegradation and bioaccumulation data (discussed below) and
assessed for environmental acceptability for discharge to the marine environment.

2.8.1 Ecotoxicity Assessment

Table 2-4 and Table 2-5 act as guidance in assessing the ecotoxicity of chemicals during the investigation of
potential alternatives. Table 2-5 is used by Cefas to group a chemical based on ecotoxicity results. ‘A’ represents
the highest toxicity/risk to environment and ‘E’ represents the lowest. Table 2-5 shows classifications/categories of
toxicity against aquatic toxicity results.

Table 2-4: Initial OCNS grouping

Result for aquatic-toxicity data (ppm)’ <1 21-10 >10-100 >100 - 1,000 >1,000
Result for sediment-toxicity data (ppm) <10 210-100 >100-1,000 >1,000-10,000 | >10,000

Source: Cefas Standard Procedure 2019, OCNS 011 NL Protocol PART 1: Core Elements

Table 2-5: Aquatic species toxicity grouping

Category Acute 1: Hazard statement — Fish LCs0 (96 hrs) of =1 mg/L
Very toxic to aquatic life Crustacea ECso (48 hrs) of <1 mg/L

Algae/other aquatic plant species ErCso (72 or 96 hrs) of <1 mg/L
Category Acute 2: Hazard statement — Fish LCso (96 hrs) of >1 mg/L to <10 mg/L
Toxic to aquatic life Crustacea ECso (48 hrs) of >1 mg/L to <10 mg/L

" Note: Aquatic toxicity refers to the Skeletonema costatum EC50, Acartia tonsa LC50, and Scophthalmus maximus
(juvenile turbot) LC50 toxicity tests. Sediment toxicity refers to the Corophium volutator LC50 test.
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Algae/other aquatic plant species ErCso (72 or 96 hrs) of >1 mg/L to
<10 mg/L
Category Acute 3: Hazard statement — Fish LCso (96 hrs) of >10 mg/L to =100 mg/L
Harmful to aquatic life
| fo aquatic 1 Crustacea ECso (48 hrs) of >10 mg/L to <100 mg/L
Algae/other aquatic plant species ErCso (72 or 96 hrs) of >10 mg/L to
<100 mg/L

*Source: United Nations (2021). Globally harmonized system of classification and labelling of chemicals (GHS)
(Report No. ST/SG/AC.10/30/Rev.9). United Nations, New York.

2.8.2 Biodegradation Assessment

The biodegradation of chemicals is assessed using the Cefas biodegradation criteria, which aligns with the
categorisation outlined in the United Nations GHS Annex 9 Guidance on Hazards to the Aquatic Environment
(2019). The below is used as a guide during the investigation of potential chemical alternatives. Preference is to
select readily biodegradable chemicals.

Cefas categorises biodegradation into the following groups:

+ readily biodegradable: results of >X% biodegradation in 28 days to an OSPAR harmonised offshore
chemical notification format (HOCNF) accepted ready biodegradation protocol.

+ moderately biodegradable: results >20% and <X% to an OSPAR HOCNF accepted ready biodegradation
protocol.

+ poorly biodegradable: results from OSPAR HOCNF accepted ready biodegradation protocol
+ where X is equal to:

+ 60% in 28 days in OECD 306, marine biodegradability of insoluble substances or any other acceptable
marine protocols, or in the absence of valid results for such tests

+ 60% in 28 days (OECD 301B, 301C, 301D, 301F, Freshwater biodegradability of insoluble
substances), OR

+ 70% in 28 days (OECD 301A, 301E).

2.8.3 Bioaccumulation Assessment

The bioaccumulation of chemicals is assessed using the CEFAS bioaccumulation criteria, which aligns with the
categorisation outlined in the Annex 9 of the Globally harmonized system of classification and labelling of
chemicals (GHS) (United Nations, 2021). Preference is to select non bio accumulative chemicals.

The following guidance is used by CEFAS:

+ non-bio accumulative/non-bioaccumulating: Log Pow <3, or results from a bioaccumulation test (preferably
using Mytilus edulis) demonstrates a satisfactory rate of uptake and depuration, and the molecular mass is
=700.

+ bio accumulative/Bioaccumulates: Log Pow =3, or results from a bioaccumulation test (preferably using
Mytilus edulis) demonstrates an unsatisfactory rate of uptake and depuration, and the molecular mass is
<700.

All operational chemicals will be selected in accordance with the Santos Operations Chemical Selection, Evaluation
and Approval Procedure (EA-91-11-10001).

By following this procedure for the selection of operational chemicals, the activity will meet the Industrial Chemicals
Environmental Management Standard (IChEMS) minimum standards as agreed on 4 November 2022 by
Commonwealth, State and Territory environmental regulators which include specific controls for import, manufacture,
use and disposal of chemicals,

For example, the chemical assessment process includes firefighting foams used for the survey activities which are
to be reviewed to ensure they contain no PFOS, PFOA, PFHxS or related substances (i.e., Perfluoroalkyl and
Polyfluroalkyl Substances PFAS) in compliance with IChEMS (Schedule 7).
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3. Description of the environment

OPGGS(E)R 2023 Requirements

Section 21. Environmental assessment.

Description of the environment
21(2) The environment plan must —
a) describe the existing environment that may be affected by the Activity; and
b) include details of the particular relevant values and sensitivities (if any) of that environment.

3.1 Environment that may be affected (EMBA)

This section summarises the key physical, biological, socio-economic and cultural characteristics of the existing
environment that may be affected (EMBA), both from planned activities and unplanned events associated with the
Activity. The description of the environment applies to two areas:

+ The Operational Area, as presented in Figure 2-1 and described in Table 2-1
+ The EMBA, as shown in Figure 3-1.

Most planned activities and unplanned events associated with the Activity may affect the environment up to a few
hundred metres from the marine vessel or aircraft. However, a large unplanned vessel hydrocarbon spill would
extend substantially beyond a few hundred metres.

311 Underwater acoustic emissions EMBA

Numerical acoustic modelling shows that noise levels exceeding predefined impact thresholds (refer to Section 6.3)
do not exceed the boundary of the unplanned vessel hydrocarbon spill EMBA, as described below. Therefore, the
unplanned hydrocarbon spill EMBA represents the overall EMBA for activities conducted under this EP.

3.1.2 Unplanned vessel hydrocarbon spill EMBA

Credible scenarios for unplanned vessel hydrocarbon spills considered for the EMBA and assessed in Section 7.1
of this EP are outlined in Table 3-1. Stochastic hydrocarbon dispersion and fate modelling applied to the largest
credible hydrocarbon spill scenario, as summarised in Section 7.1, were undertaken to inform the EMBA. The
EMBA has therefore been based on the largest credible hydrocarbon spill scenario — the instantaneous release of
1,065 cubic metres (m?) of marine diesel oil (MDO) from the seismic survey vessel within the Operational Area. The
spill trajectories from two modelled release locations have been combined to form a single EMBA. The EMBA is
illustrated in Figure 3-1.

While the EMBA represents the largest possible spatial extent that could be affected by the worst-case
hydrocarbon spill event, it is important to understand that the stochastic modelling considers 100 different
simulations for one-spill event (with two events modelled in total). Simplistically, each simulation considers a
different combination of metocean conditions over time. An actual spill event is realistically represented by only one
of the simulations and hence, has a much smaller spatial footprint.

Table 3-1: Summary of largest credible unplanned vessel hydrocarbon spill scenarios

Event Hydrocarbon Modelled spill Comment Section
type volume
Hydrocarbon spill (MDO) from MDO 1,065 m3 Modelled spill volume based on the 71
vessel collision — surface release predicted largest fuel tank on a seismic
and support vessel.
Hydrocarbon spill (MDO) during MDO 37.5md Spill volume based on 15 minutes of flow 7.2
refuelling at a pumping rate of 150 m3/h.
3.2 Environmental values and sensitivities

A comprehensive description of the environmental values and sensitivities of the existing environment within the
EMBA (as required by Regulation 21(3) of the OPGGS(E)R), is provided in this section of the EP.

The Department of Climate Change, Energy, the Environment and Water (DCCEEW) Protected Matters Search
Tool (PMST) was used to determine potential receptors such as Matters of National Environmental Significance
(MNES) listed under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) within the
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Operational Area and the EMBA. The results of these searches are provided in Appendix C. In addition, desktop
research was conducted to identify other State and Territory parks and reserves whose coastal features are
overlapped by the EMBA. A summary of the information derived from the PMST and desktop research, Bioregional
Plans and the identified Fauna Recovery Plans of relevance to the Operational Area and the EMBA is provided in
this section of the EP.

Table 3-2 identifies the key values and sensitivities relevant to the Operational Area and EMBA and cross-
references the relevant sections of this EP where the values and sensitivities are described.
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Table 3-2: Key environmental values and sensitivities relevant to the EMBA

Category Key values and sensitivities within the Proximity to Operational Area  Relevant Sections of Relevant events that may impact on the
EMBA this EP receptors
Marine planning region North-west Marine Region Within 3.3.1 Planned:
North Marine Region Within * Noise emissions
Provincial bioregions Northwest Shelf Transition Within 3.3.2 *  Light emissions
- ¢ Planned operational discharge
Northwest Shelf Province 255 km SW Unplanned:
Timor Province 280 km SW e Hazardous and non-hazardous unplanned
Northern Shelf Province 282 km NE discharges — liquid and solid
- - i 328 K NE e MDO release from vessel collision
imor fransition m e Minor hydrocarbon release
e Spill response operations
e Marine fauna collisions
e Introduction of invasive marine species
Climate - Within 3.41 Planned:
Oceanography - Within 3.4.2 * Noise emissions
Bathymetry and ; Within 3.4.3 * Light emissions
geomorphology e Planned operational discharge
Sedimentology - Within 3.4.4 Unplanned:

e Hazardous and non-hazardous unplanned
discharges — liquid and solid

e MDO release from vessel collision

e Minor hydrocarbon release

o Spill response operations

e Marine fauna collisions

e Introduction of invasive marine species

Australian Marine Parks Oceanic Shoals AMP (IUCN Category VI — | Within 3.5.1 Unplanned:
Multiple Use Zone)

e MDO release from vessel collision

JBG AMP (IUCN Category VI — Special 32 km SE e Spill response operations
Purpose)

JBG AMP (IUCN Category VI — Multiple 51 km SE

Use)

Oceanic Shoals AMP (IUCN Category VI — | 82 km NE
Special Purpose Zone (Trawl)
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Category Key values and sensitivities within the Proximity to Operational Area  Relevant Sections of Relevant events that may impact on the

EMBA this EP receptors

Kimberley AMP (IUCN VI — Multiple Use 133 km SW
Zone)
Oceanic Shoals AMP (Habitat Protection 156 km NE
Zone) IUCN Category 1V)
Oceanic Shoals AMP (National Park Zone | 240 km NE
—IUCN Category Il)
Cartier Island AMP (IUCN Category la — 432 km WNW
Sanctuary Zone)
Kimberley AMP (National Park Zone — 449 km SW
IUCN Category 1)
Ashmore Reef AMP (IUCN Category la)' 474 km WNW
Ashmore Reef AMP (IUCN Category V)" 501 km WNW
State/Territory Marine Parks | North Kimberley Marine Park 105 km SW 3.5.2
and Reserves Lesueur Island Nature Reserve 107 km SSW
Pelican Island Nature Reserve 125 km SSE
Channel Point Coastal Reserve 133 km ENE
Ord River Nature Reserve 133 km SSW
Keep River National Park Extension 148 km SSE
(Proposed)
Niiwalarra Islands National Park 156 km SSW
Low Rocks Nature Reserve 232 km WSW
Casuarina Coastal Reserve 236 km ENE
Buffalo Creek Management Area 242 km ENE
Shoal Bay Coastal Reserve 252 km ENE
Tree Point Conservation Area 253 km ENE
Djukbinj National Park 274 km ENE
Garig Gunak Barlu 398 km NE
North Lalang-garram 422 km SW
Lalang-garram / Camden Sound 450 km SW
Browse Island Nature Reserve 461 km WSW
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Relevant events that may impact on the

receptors

Category Key values and sensitivities within the Proximity to Operational Area  Relevant Sections of
EMBA this EP
Scott Reef Nature Reserve 624 km SW
Key Ecological Features Carbonate bank and terrace system of the | Within 3.6.1
(KEFs) Sahul Shelf
Pinnacles of the Bonaparte Basin Closest feature: 3 km W
Carbonate bank and terrae system of Van | 80 km NE
Diemen Rise
Shelf break and slope of the Arafura Shelf | 301 km NE
Ancient coastline at 125 m depth contour 307 km SW
Continental slope demersal fish 415 km SW
communities
Ashmore Reef and Cartier Island and 433 km NW
surrounding Commonwealth waters
Seringapatam Reef and Commonwealth 608 km W
waters
Commonwealth Heritage Scott Reef and Surrounds — 637 km W 3.54
Places (Natural) Commonwealth Area
Bradshaw Defence Area 176 km N
National Heritage Places The West Kimberley 101 km SW
Wetlands of National Moyle Floodplain and Hyland Bay System | 117 km SE 3.55
Importance Ord Estuary System 133 km SSW
Finniss Floodplain and Fog Bay Systems 141 km NE
Daly-Reynolds Floodplain-Estuary System | 143 km E
Legune Wetlands 175 km SE
Parry Floodplain 178 km SW
Port Darwin 213 km NE
Adelaide river floodplain system 230 km NE
Shoal Bay — Micket Creek 255 km NE
Cobourg Peninsula System 381 km NE
Wetlands of International Ord River Floodplain 133 km SSW 3.5.6
Importance (Ramsar sites) Cobourg Peninsula System 381 km NE

Santos Ltd | Eos 3D Marine Seismic Survey Environment Plan

7710-650-EMP-0011

Page 38 of 657



Category

Key values and sensitivities within the
EMBA

Proximity to Operational Area

Relevant Sections of
this EP

Santos

Relevant events that may impact on the
receptors

Ashmore Reef National Nature Reserve 474 km NW
Non-coral benthic - Within - Planned:
Invertebrates ¢ Noise emissions
Unplanned:
e MDO release from vessel collision
e Spill response operations
e Introduction of invasive marine species
Coral Reefs Shepparton Shoal 171 km NE 3.6.3 Unplanned:
Darwin Harbour 222 km ENE e MDO release from vessel collision
Marie Shoal 204 km NNE ¢ Spill response operations
Goodrich Bank 320 km NNE
Tassie Shoal 324 km NNE
Blackwood Shoal 340 km NNE
Evans Shoal 344 km NNE
Cobourg Peninsula 430 km ENE
Cartier Island 432 km NW
Browse Island 461 km SW
Hibernia Reef 467 km NW
Ashmore Reef 501 km NW
Seagrasses and Seagrass meadows of Arnhem Land and 389 km ENE 3.6.4
Macroalgae Gulf of Carpentaria
Mangroves Port Keats 101 km ESE 3.6.2 Unplanned:
Little Moyle Inlet 109 km ESE e MDO release from vessel collision
Moyle River 118 km ESE e Spill response operations
Buckle Head Creek 120 km SSW
Thurburn Creek 122 km SSW
Ord River 122 km SSW
Islands Dorcherty Island 101 km SE 3.6.2
Pelican Island 125 km SSE
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Category Key values and sensitivities within the Proximity to Operational Area  Relevant Sections of Relevant events that may impact on the
EMBA this EP receptors
Tiwi Island 206 km E
Cartier Island 432 km WNW
Browse Island 461 km WSW
Ashmore Reef 501 km NW
Marine Mammals Australian snubfin dolphin 101 km SSW 3.7.3 Planned:
foraging/breeding/calving/resting Noise emissions
Biologically Important Area (BIA) : Li Iht .I .I
e Light emissions
:_:lio-Pacmc humpback dolphin breeding 202 km ENE e Planned operational discharge
Unplanned:
IBnlc'i\o-Pamflc humpback dolphin foraging 153 km SSW e Hazardous and non-hazardous unplanned
discharges — liquid and solid
Indo-Pacific humpback dolphin calving BIA | 318 km WSW e MDO release from vessel collision
Pygmy blue whale migration BIA 363 km WNW e Minor hydrocarbon release
Pygmy blue whale foraging BIA 607 km WSW * Spill response operations
Marine fauna collisions
Humpback Whale migration, nursing, 326 km WSW * . . . . .
calving, and resting BIA e Introduction of invasive marine species
Marine Turtles Loggerhead turtle foraging BIA Within 3.74 Planned:
Flatback turtle foraging BIA Within * Noise emissions
Flatback turtle internesting and 39 km SSW * Light emissions
internesting buffer BIAs e Planned operational discharge
Flatback turtle nesting BIA 127 km SSW Unplanned:
e Hazardous and non-hazardous unplanned
Olive ridley turtle foraging BIA Within discharges — liquid and solid
Olive ridley turtle internesting BIA 151 km ENE e MDO release from vessel collision
Green turtle foraging BIA Within ¢ Minor hydrocarbon release
) B e Spill response operations
Green turtle internesting buffer BIAs 224 km WSW ) o
e Marine fauna collisions
Green turtle nesting BIA 243 km WSW e Introduction of invasive marine species
Hawksbill turtle foraging BIA 437 km WNW
Hawksbill turtle internesting BIA 379 km ENE
EPBC Act-listed Threatened | Whale shark foraging BIA 205 km WSW 3.75

and Migratory Fish Species
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Key values and sensitivities within the
EMBA

Proximity to Operational Area

Relevant Sections of
this EP

Santos

Relevant events that may impact on the
receptors

Seabirds Lesser crested tern breeding and foraging | 75 km SSW 3.7.6 Planned:
BlAs » Noise emissions
Roseate tern breeding and foraging BlAs 131 km SSW e Light emissions
Lesser frigatebird breeding and foraging 108 km WSW e Planned operational discharge
BlAs Unplanned:
Greater Crested Tern breeding and 265 km NNE » Hazardous and non-hazardous unplanned
foraging BIAs discharges — liquid and solid
Greater frigatebird breeding and foraging | 384 km WNW * MDO release from vessel collision
BIAs e Minor hydrocarbon release
Wedge-tailed shearwater breeding and 389 km WNW * Spill response operations
foraging BIAs e Introduction of invasive marine species
White-tailed tropicbird breeding and 392 km WNW
foraging BlAs
Red-footed booby breeding and foraging 384 km WNW
BlAs
Brown booby breeding and foraging BlAs 371 km WSW
Little tern breeding and foraging BIAs 232 km WSW
Little tern resting BIA 619 km WSW
Commercial Fisheries Commonwealth Northern Prawn Fishery Historical fishing effort within the | 3.8.1 Planned:

Operational Area shows an
overlap between the southern
corner of the Operational Area
and the low intensity fishing area
for the NPF.

Commonwealth Western Tuna and Billfish
Fishery

Activity is concentrated in the
south-west of Western Australia
and South Australia.

Commonwealth North-west Slope Trawl
Fishery

818 km

Commonwealth Southern Bluefin Tuna
Fishery

Activity is concentrated in the
Great Australian Bight and
South Australia.

Commonwealth Western Skipjack Fishery

Currently not in operation.

e Physical interaction

e Noise emissions (to target species)
Unplanned:

e MDO release from vessel collision

e Spill response operations

e Introduction of invasive marine species
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Key values and sensitivities within the
EMBA

Proximity to Operational Area

Relevant Sections of
this EP

Santos

Relevant events that may impact on the
receptors

WA Abalone Managed Fishery

Activity is concentrated in the
south-west and southern parts
of Western Australia.

WA Broome Prawn Managed Fishery

Operates off Broome.

WA Kimberley Crab Managed Fishery

39 km*

WA Kimberley Gillnet and Barramundi
Fishery

Limited historical fishing effort
(less than three vessels) within
the Operational Area*

WA Kimberley Prawn Managed Fishery

91 km — distance to closest
reporting block with activity.

WA Mackerel Managed Fishery (Area 1 —
Kimberley)

Limited historical fishing effort
(less than three vessels) within
the Operational Area.

WA Marine Aquarium Fish Managed
Fishery

91 km — distance to closest
reporting block with activity.

Northern Demersal Scalefish Managed
Fishery (WA)

Limited historical fishing effort
(less than three vessels) within
the Operational Area.

WA Northern Shark Fishery

Currently not in operation in this
region.

WA Pearl Oyster Managed Fishery

182 km — distance to closest
reporting block with activity.

WA South West Coast Salmon Managed
Fishery

Known activity is south of the
Perth metropolitan area.

WA Specimen Shell Managed Fishery

154 km distance to closest
reporting block with activity.

WA West Australian Sea Cucumber
Fishery

126 km — distance to closest
reporting block with activity.

WA West Coast Deep Sea Crustacean
Managed Fishery

1,668 km

NT Demersal Fishery

Limited historical fishing effort
within the Operational Area.

NT Spanish Mackerel Fishery

Limited historical fishing effort
within the Operational Area.
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Key values and sensitivities within the

EMBA

Proximity to Operational Area

Relevant Sections of

this EP

Santos

Relevant events that may impact on the
receptors

NT Offshore Net and Line Fishery

Limited historical fishing effort
within the Operational Area.

NT Timor Reef Fishery

Limited historical fishing effort
within the Operational Area.

NT Aquarium Fishery

Limited historical fishing effort
within the Operational Area.

NT Barramundi Fishery

11.4 km — distance to closest
reporting block with activity.

NT Coastal Line Fishery

11.4 km — distance to closest
reporting block with activity.

NT Trepang Fishery

124 km — distance to closest
reporting block with activity.

NT Development-Small Pelagic

11.4 km — distance to closest
reporting block with activity.

NT Coastal Net Fishery

124 km - distance to closest
reporting block with activity.

Key Commercial Fish and
Shellfish Species

Banana prawns

Tiger prawns

Endeavour prawns

King prawns

Mud crabs

Aquarium fishes and invertebrates

Silver-lipped pearl oysters

Sandfish

Redfish

Barramundi

King threadfin

Blue threadfin

Cods

Black jewfish

Within

3.8.1

Planned:

Unplanned:

Noise emissions
Light emissions
Planned operational discharge

Hazardous and non-hazardous unplanned
discharges — liquid and solid

MDO release from vessel collision
Minor hydrocarbon release

Spill response operations

Introduction of invasive marine species
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Relevant events that may impact on the
EMBA this EP receptors

Mullet

Category Key values and sensitivities within the Proximity to Operational Area  Relevant Sections of

Goldband snapper

Red emperor

Red and blue spotted emperor

Saddletail snapper

Crimson snapper

Red snapper

Goldband snapper

Black-tip sharks

Grey mackerel

Spanish mackerel

Shipping Vessel traffic Within 3.8.2 Planned:
e Physical interaction
Unplanned:

e MDO release from vessel collision
e Spill response operations

QOil and Gas Activities - Various, within EMBA 3.8.3 Planned:

Tourism and recreation - Various, within EMBA 3.84 ¢ Physical interaction
Unpl d:

Defence Northern Australian Exercise Area (NAXA) | Within 385 nplanne

e MDO release from vessel collision
e Spill response operations

Maritime and Cultural

3.8.6 Unplanned:
e MDO release from vessel collision

Historic shipwrecks 11 km NE

Heritage

Aboriginal heritage sites Present on shoreline of EMBA

Native Title areas 101 km SE

! Ashmore Reef AMP is outside the EMBA, but the PMST Report identifies this AMP 10 km away. Because of its sensitivity and significance to the environment, Ashmore Reef AMP is included in the EMBA for all
aspects of this EP that apply to it.

* Assessed on 60 x 60 nm grid blocks as location of 10 x 10 nm grid blocks for the fishery were not available in the FishCube dataset.

e Spill response operations
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3.3 Bioregions

3.3.1 Marine regions

Under the national marine bioregional planning framework, the Australian marine environment was separated into
six broad marine regions. Marine Bioregional Plans describe the marine environment and conservation values of
each marine region, set out broad biodiversity objectives, identify regional priorities and outline strategies and
actions to address these priorities.

Both the Operational Area and EMBA are located within the North-west Marine Region (NWMR) and North Marine
Region (NMR) (Commonwealth waters offshore from the NT).

The Bioregional Plans for the NWMR (DSEWPaC 2012a) and NMR (DEWHA 2008a; DSEWPaC 2012b) have
been used in conjunction with other relevant management plans, reports and published papers to inform this
description of the environment.

3.3.1.1 North-west Marine Region

The NWMR comprises Commonwealth waters from the WA-NT border to Kalbarri, south of Shark Bay. The NWMR
is characterised by the large area of continental shelf and continental slope, highly variable tidal regions and very
high cyclone incidence. The NWMR is characterised by shallow-water tropical marine ecosystems, which is home
to globally significant populations of internationally threatened species (DSEWPaC 2012a). Main physical features
of the marine region include:

+ Extensive areas of continental shelf and slope, plateaus and terraces.

+ The narrowest continental shelf on Australia’s coastal margin.

+ Coralline algal reefs, and carbonate pinnacles and shoals.

+ Coral reefs which support high delivery of corals and associated fish and other species.

+ The JBG, a muddy basin with sparse coverage of sessile filter-feeding organisms and mobile invertebrates.

+ A number of major canyons on the continental slope that act as conduits for sediment and nutrient
transport.

+ Two areas of abyssal plain with deep waters.

+ The Indonesian Throughflow (ITF).

3.3.1.2 North Marine Region

The NMR comprises Commonwealth waters from west Cape York Peninsula to the WA-NT border. The marine
environment of the NMR is known for its high diversity of tropical species but relatively low endemism, in contrast to
other bioregions. This region is highly influenced by tidal flows and less by ocean currents. The region is dominated
by monsoonal climatic patterns characterised by a pronounced wet season and a generally dry season. Tropical
cyclones are a dominant feature in the wet season (DEWHA 2008b). Physical features of the region include:

+ A wide continental shelf with water depths generally less than 70 m.

+ The Van Diemen Rise, characterised by complex geomorphology with features including shelves, shoals,
banks, terraces and valleys.

+  The north of the region, a series of shallow canyons approximately 80—100 m deep.
+ Numerous limestone pinnacles.
+ The Arafura Shelf, an area of continental shelf.

+ Submerged patch and barrier reefs that form a broken margin around the perimeter of the Gulf of
Carpentaria.

+ The Gulf of Carpentaria coastal zone — waters up to 20 m deep.
+  Currents driven largely by strong winds and tides.

+ Complex weather cycles and a tropical monsoonal climate.
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3.3.2 Provincial bioregions

Based on the Integrated Marine and Coastal Regionalisation of Australia (IMCRA) Version 4.0, both the
Operational Area and EMBA overlap the Northwest Shelf Transition bioregion. The EMBA also overlaps the Timor
Transition and the Northern Shelf Province within the North-west Marine Region (NWMR); and the Northwest Shelf
Province and Timor Province within the North Marine region (NMR) (refer to Figure 3-2).

3.3.21 Northwest Shelf Transition

The Northwest Shelf Transition, which straddles both the NWMR and NMR, is characterised by these biophysical
features (DSEWPaC 2012a):

+ Located mostly on the continental shelf, with some small areas extending onto the continental slope.

+ Water depths range between 0 and 330 m, with the majority of the bioregion occurring in depths of 10—
100 m.

+ The Indonesian Throughflow (ITF) is the dominant oceanographic feature and dominates the majority of
the water column.

+ The strength of the ITF and its influence in the bioregion varies seasonally in association with the North-
west Monsoon.

+ Contains a variety of geomorphic features, including terraces, plateaus, sand banks, canyons and reefs.
+ The biological communities of the North-west Shelf Transition are typical of Indo-west Pacific tropical flora
and fauna and occur across a range of soft-bottom and harder substrate habitats.
3.3.2.2 Northwest Shelf Province
The Northwest Shelf Province, within the NWMR, is characterised by these biophysical features (DEWHA 2008b):
+ Located mostly on the continental shelf between North West Cape and Cape Bougainville.
+ Water depths range between 0 and 200 m.

+ Dynamic oceanographic environment, influenced by strong tides, cyclonic storms, long-period swells and
internal tides. Warm, oligotrophic waters derived from the ITF.

+ The biological communities include diverse benthic and pelagic fish communities associated with different
depth ranges, seabird breeding sites and cetacean (humpback whale) migration route.
3.3.23 Timor Province
The Timor Province, within the NWMR, is characterised by these biophysical features (DEWHA 2008b):

+ Covers almost 15% of the NWMR, predominantly covering the continental slope and abyss between
Broome and Cape Bougainville.

+ Water depths range from 200 m near the shelf break to over 5,920 m over the Argo Abyssal Plain.

+ Major geomorphic features include the Scott Plateau, the Ashmore Terrace, part of the Rowley Terrace
and the Bowers Canyon.

+ Important features include Ashmore Reef, Cartier Island, Seringapatam Reef and Scott Reef.

+ Dominated by warm, oligotrophic waters derived from the ITF. The thermocline in the water column in
particularly pronounced and associated with the generation of internal tides.

+ Several distinct habitats and biological communities occur within the region, and the reefs and islands are
regarded as biodiversity hotspots. A high level of endemicity exists in the demersal fish communities of the
continental slope in the Timor Province.

3.3.24 Northern Shelf Province

The Northern Shelf Province contains submerged patch or barrier reefs in areas with approximately 30-50 m depth
of water, these mainly occur around the margin of the Gulf of Carpentaria (which lies outside the combined EMBA)
(DEWHA 2008c). The majority of the province is relatively featureless with sandy and muddy sediments and this is
expected to be the case for the portion of the combined EMBA that overlaps the Northern Shelf Province.
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3.3.25 Timor Transition

Due to the deep, offshore nature of the Timor Transition (up to 300 m with no coastal areas), there are no corals
expected within this area (DEWHA 2008c). However, there is evidence of relic reef next to drainage channels of
the outer slope of the Timor Transition. This is thought to be associated with local upwellings of cooler nutrient rich
water from the Timor Sea (DEWHA 2008c).
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3.4 Physical environment

3.41 Climate

The region has a tropical monsoonal climate with two distinct seasons known as the North-west Monsoon or ‘wet
season’ (late October to mid-March) and the South-east Monsoon or ‘dry season’ (May to mid-October)
(DSEWPaC 2012a). The North-west Monsoon is characterised by regular and high rainfall, particularly over coastal
areas and during cyclones. This is due to large amounts of moisture being gathered as the monsoon crosses the
sea from the Asian high-pressure belt on its way to the intertropical convergence zone, which migrates southward
close to or over northern Australia. Conversely, the South-east Monsoon originates from the Southern Hemisphere
high-pressure belt and is relatively dry and cool (DSEWPaC 2012a).

Tropical cyclones are common in the region, occurring between December and April (BoM 2019a). These
phenomena result in severe storms with gale force winds and a rapid rise in water levels. Tropical cyclones usually
form in an active monsoon trough, producing heavy rains, strong wind, large swells and storm surges. On average,
about five cyclones occur each year in the NWMR, two of which make landfall and one of which is severe
(Category 3 or higher). The chance of a severe cyclone occurring is highest in March and April (BoM 2019a).

Dum In Mirrie Airstrip, Channel Point, Port Keats Airport and Truscott are four weather stations near to the
Operational Area, providing an overview of the localised climate. A summary of the seasonal ranges in mean
temperature, rainfall and wind speeds recorded are summarised in Table 3-3.

Table 3-3: Seasonal mean temperature, rainfall and wind speed ranges

Weather Approx. distance from Temperature (°C)  Monthly rainfall Wind speed
station Operational Area (mm) (km/h)
Dum In Mirrie 205 km east-north-east Wet 25.4-331 128.3-424.2 10.2-15.5
Airstrip Dry 18.3-32.3 1.0-60.7 9.5-15.7
Channel Point 170 km east Wet 24.7-32.3 130.1-459.8 5.4-10.7
Dry 17.2-32.3 0.1-66.1 5.6-13.0
Port Keats 158 km south-east Wet 20.2-34.4 80-312.2 No data
Airport Dry 16.8-34.4 0.7-43.8 No data
Truscott 186 km south-west Wet 25.2-351 28.6-325.0 No data
Dry 18.5-30.3 0.2-24.5 No data

BoM 2019b, 2019c, 2019d and 2019e. N.B. Wind speed ranges include both 9am and 3pm conditions.
3.4.2 Oceanography

3.4.21 Currents

The Operational Area is dominated by surface currents heavily influenced by both tidal motions and the ITF, which
transports warm waters from the Pacific Ocean into the Indian Ocean through the Indonesian seas. The strength of
the ITF is seasonal; it is weakened during the wet season when the strong south-westerly winds cause intermittent
reversals of the currents (Brewer et al. 2007). The strengthening of the ITF in the dry season coincides with the
development of the prevailing south-westerly flowing Holloway Current, which transports waters from the Banda
and Arafura seas and the Gulf of Carpentaria southwards along the shelf (DEWHA 2008b).

Circulation in the JBG is dominated by the large tidal currents, which rotate in a clockwise direction. Current speeds
increase towards the shoreline and become increasingly directed longshore. These large currents are responsible
for the generation of dune forms on the seabed, as noted in Admiralty Charts for the region (ENI 2006).

3.4.2.2 Waves

Short period waves within the JBG are generated by local synoptic winds and are typically largest during winter
months when the south-easterly trade winds dominate (Maxwell et al. 2004).

Long period waves are influenced by swells generated in the Southern Ocean. In the Bonaparte Basin, the
Southern Ocean swell is slightly higher during winter than in summer due to the northerly migration of swell-
generating storms. The wave period and significant wave height generated by this swell is highly dependent on the
exact location within the basin (e.g. the JBG is protected from the Southern Ocean swell and therefore swells
affecting the area are limited to those generated by cyclones or prolonged storm winds [Maxwell et al. 2004]).
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The region Is a moderate-energy environment except when influenced by tropical cyclones, which generate short-
term major fluctuations in sea levels. Depending on the size, intensity, speed and relative location of the cyclone,
swells generated may have periods of 6—18 s and wave heights of 0.5-9 m.

3.4.23 Tides

The tides of the region are mixed and predominantly semi-diurnal (two high and two low tides per day), with well-
developed spring to neap tidal variation (DSEWPaC 2012a). The oceanographic environment of the JBG features
some of the largest tidal ranges, exceeding 8 m along the western side of the Gulf during the spring tide (CSIRO
2005). There is a well-defined spring—neap lunar cycle—spring tides occur two days after the new and full moon.

Within the Northwest Shelf Transition provincial bioregion, tides range from 2—3 m offshore (micro-tidal) rising to 3—
4 m inshore (meso-tidal). The tidal range within the Operational Area is expected to be variable, with the highest
ranges occurring nearshore in the JBG along the western portion of the Operational Area, and a relatively low
range along the eastern portion, following a north-east to south-west contour. The predicted tidal range south-west
of the Operational Area at Rocky Island (approximately 111 km away) is expected to be between 0.12 m and

3.32 m (BOM 2019f).

Superimposed on the astronomical tide are ‘meteorological’ tides resulting from changes in atmospheric pressure
and strong onshore or offshore winds. Seasonal changes of mean sea level in Darwin are only approximately
0.15 m, while offshore the changes are expected to be considerably less and quite insignificant (approximately
0.05 m) (RPS 2011).

3424 Sea temperature and salinity

Sea temperatures and salinity in the region are heavily influenced by the ITF, which transports warm, low salinity
water from the western Pacific Ocean through to the Indian Ocean (DSEWPaC 2012a). Although water
temperatures in the region are among the highest in Australia and considered high by global standards (DSEWPaC
2012a), during the North-west Monsoon, a thermocline flow of relatively cool water dominates resulting in the
tropical Indian Ocean being cooled rather than warmed. Average surface water temperature in the Operational
Area ranges from 26.0-30.2 °C (Table 3-4).

Salinity in the Operational Area ranges from 33.4—34.7 psu (Table 3-4). Modelled seawater salinity profiles in the
Bonaparte Basin indicated little variation in salinity through the water column, monthly or seasonally (RPS 2011).

Table 3-4: Monthly average sea surface temperature and salinity in the Operational Area

Month ‘ Jan Feb Mar Apr ‘ May Jun Jul Aug Sep Oct Nov Dec
Temperature (°C) | 29.6 30.2 29.6 29.9 27.3 27.2 26.2 26.0 27.4 28.8 29.3 29.5
Salinity (psu) 35.1 345 35.2 35.3 345 34.8 34.6 35.5 354 35.1 34.9 34.8

Source: NOAA 2019a, 2019b

Environmental Resources Management Australia Pty Ltd (ERM) undertook two marine baseline studies in 2010
(wet season) and 2011 (dry season) within the Bonaparte Basin (within petroleum titles WA-6-R, NT/RL1, WA-27-
R) in support of GDF SUEZ Bonaparte LNG Project (ERM 2011). The studies indicated that temperature gradients
throughout the water column did not display a thermocline. Instead, a vertical gradient in seawater temperature
was observed in which temperature decreased progressively from the surface to the bottom ranging from 32.1—
25.3 °C (ERM 2011).

3.4.25 Water quality

The ITF brings in oligotrophic (low in nutrients) waters from the western Pacific Ocean through to the Indian Ocean
(DEWHA 2008b). Exceptions in the region occur in the event of local or regional upwelling activity at the shelf
break, where deeper, cooler nutrient rich water is brought to the surface (DEWHA 2008b). These upwelling
activities include, but are not limited to, internal wave and tide regimes, horizontal shear due to strong tidal currents
and tropical cyclones. However, understanding of the nature and spatial distribution of biological productivity in the
region is limited (DEWHA 2008b).

The marine baseline studies undertaken by ERM in 2010 and 2011 showed that water quality in the Bonaparte
Basin is relatively pristine with results typical of nutrient poor offshore northern Australian waters. The surveys
measured dissolved oxygen (DO) concentrations and total suspended solids (TSS). DO concentrations ranged
from a minimum of 3.64 mg/L (49.8%) near the seabed to 7.80 mg/L (117.2%) at the sea surface. DO was found to
decrease with depth consistently. This is often linked to higher photosynthetic activity at the seawater surface and
wave/wind generated mixing. These values are typical of unpolluted seawater (ERM 2011). TSS levels were low
across the area during the time of sampling. The data represents relatively low suspended solid values as would be
expected for offshore waters in the region (ERM 2011).
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3.43 Bathymetry and geomorphology

The Operational Area is predominately characterised by a relatively flat and largely featureless seabed, which
gradually slopes from south (approximately 60 m deep) to north (approximately 115 m deep). The water depths of
the Operational Area and Active Source Area are outlined in Table 3-5.

Table 3-5: Water depths in the Operational Area and Active Source Area

Water Depth Range (m)

Operational Area Active Source Area
Eos Seismic Survey 60-115 67-111

Seabed morphology in parts of the JBG is influenced by the strong tidal movement and channels of the Ord, Keep,
Victoria and Fitzmaurice rivers. A series of extensive sandbars, known as the King Shoals and Medusa Banks
(approximately 110 km south of the Operational Area), have been generated by the strong outflows of sediment-
laden water from Cambridge Gulf. Similar sandbars can be found in the south-east of the JBG.

Ten key geomorphic features have been identified in the JBG (Przeslawski et al. 2011). The inner gulf comprises
mostly ‘shelf’ with ‘sand banks’ and ‘valleys’. The outer gulf and Timor Sea mostly comprise ‘basin’ with
‘banks/shoals’, ‘terraces’ and ‘pinnacles’ separated by ‘deep/hole/valley’ features and escarpment. Four of these
features are present in the Operational Area, as detailed below and as shown in Table 3-6 and Figure 3-3.

The maijority of the Operational Area and Active Source Area are characterised as relatively featureless ‘shelf’ and
‘basin’ geomorphologic features (Figure 3-3). The north-western corner of the Operational Area overlaps a small
portion (0.30%) of the Carbonate Bank and Terrace System of the Sahul Shelf KEF (refer to Section 3.6.1). At their
shallowest points, these banks rise to approximately 62 m below the sea surface. The Active Source Area does not
overlap any KEFs.

There are two pinnacles outside the western boundary of the Operational Area, which rise sharply from seabed of
around 69-80 m depth. The pinnacles form part of the Pinnacles of the Bonaparte Basin KEF (refer to

Section 3.6.1.1). Some of the banks and pinnacles present in the wider region can rise to within less than 30 m of
the sea surface (Brewer et al. 2007; Nichol et al. 2013). An area of shallow banks and shoals to this level occurs
near the north-west corner of the Operational Area, around 15 km west of the Active Source Area (Appendix G).

Table 3-6: Geomorphic features relevant to the Operational Area

Geomorphic feature Operational Area = Active Source Area

Shelf — sediment plains that are swept by strong tidal currents and are subject v v
to large influxes of suspended sediment and freshwater.

Pinnacle — hard substrate in an otherwise soft sediment environment. - -

Bank/ Shoals — elevated features with a relatively high proportion of hard v -
substrate that support patches of moderately dense flora and fauna.

Basin — low-relief expanses of unconsolidated sediment. v v

Source: Przeslawski et al. 2011; DSEWPaC 2012a

344 Sedimentology

The sedimentology of the NWMR is varied due to the diversity of physical features from coral reefs to a number of
major canyons that act as conduits for sediment and nutrient transport (DSEWPaC 2012a). Sedimentology in the
NMR is also varied, with physical features including shallow canyons, which mainly consist of calcium carbonate,
based sediments, as well as limestone pinnacles and reefs (DEWHA 2008b).

The continental shelf in the JBG is the widest in Australia, extending up to 400 km from the shore. The
sedimentology of the JBG is unique, with most of the inner shelf being characterised by relatively flat expanses of
soft sediment seabed with localised rocky outcrops, gravel deposits and sands banks. The soft sediments in the
region typically consist of sandy and muddy substrate, occasionally made up of patches of coarser sediments
(Baker et al. 2008). The inner shelf section of the JBG receives significant loads of sediments from several large
rivers including the Daly and Victoria rivers (Przeslawski et al. 2011).

The distribution of seabed sediments in the JBG, and in particular within the Sahul Shelf, reflects the present-day
oceanographic condition and displays a distinct seaward fining pattern (Lees 1992, in Baker et al. 2008).

Sediment sampling undertaken by ERM in 2010 and 2011 (within WA-6-R and NT/RL1) confirms that the area is
mainly dominated by sand, with similar proportions of smaller gravel, silt and clay (ERM 2011).
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Figure 3-3: Geomorphic features of the EMBA
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3.5 Protected / significant areas

3.5.1 Australian Marine Parks

The Australian Marine Park (AMP) Network has been established around Australia as part of the National
Representative System of Marine Protected Areas (NRSMPA). The primary goal of the NRSMPA is to establish
and effectively manage a comprehensive, adequate and representative system of marine parks to contribute to the
long-term conservation of marine ecosystems and protect marine biodiversity.

Under the EPBC Act, the AMP Network, and any zones within it, must be assigned to an International Union for
Conservation of Nature (IUCN) Category. Conservation objectives for IUCN categories include:

+ la: Strict Nature Reserve

+ Ib: Wilderness Area

+ II: National Park

+ 1ll: Natural Monument or Feature

+ IV: Habitat/Species Management Area
+ V: Protected Landscape

+ VI: Protected area with sustainable use of natural resources — allows human use but prohibits large-scale
development.

The Operational Area overlaps one AMP and the EMBA overlaps five AMPs (Figure 3-4 and Table 3-7).
Table 3-7: Australian Marine Parks relevant to the EMBA

AMP IUCN Category Zone

Oceanic Shoals AMP Multiple Use Zone (IUCN VI) Within
Special Purpose Zone (Trawl) (IUCN VI)
Habitat Protection Zone (IUCN [V)
National Park Zone (IUCN II)

‘ Distance to Operational Area

82 km north-east

156 km north-east
240 km north-east

JBG AMP Special Purpose Zone (IUCN VI) 32 km south-east
Multiple Use Zone (IUCN VI) 51 km south-east
Kimberley AMP Multiple Use Zone (IUCN VI) 133 km south-west

National Park Zone (IUCN II) 449 km south-west

Cartier Island AMP

Sanctuary Zone (IUCN la)

432 km west-north-west

Ashmore Reef AMP'

Sanctuary Zone (IUCN la)

474 km west-north-west

Recreational Use Zone (IUCN V)

501 km west-north-west

! Ashmore Reef AMP is outside the EMBA, but the PMST Report identifies this AMP 10 km away. Because of its sensitivity and significance to
the environment, Ashmore Reef AMP is included in the EMBA for all aspects of this EP that apply to it.

The Kimberley, Cartier Island and Ashmore Reef AMPs are formally managed under the NWMR management
framework, while the Oceanic Shoals and JBG AMPs are formally managed under the NMR management
framework (see Section 3.3.1).

Each AMP and their values are summarised below based on the values described in the North-west Marine Parks
Network Management Plan (Director of National Parks [DNP] 2018a) and North Marine Parks Network
Management Plan (DNP 2018b).

The overarching values of the North-west Marine Parks Network Management Plan and North Marine Parks
Network Management Plan are:

+ Natural values — habitats, species and ecological communities within marine parks, and the processes
that support their connectivity, productivity and function.

+ Cultural values — living and cultural heritage recognising Indigenous beliefs, practices and obligations for
country, places of cultural significance and cultural heritage sites.

+ Heritage values — non-indigenous heritage that has aesthetic, historic, scientific or social significance.
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+ Socio-economic values — the benefit of marine parks for people, businesses, and the economy.

3.51.1 Joseph Bonaparte Gulf AMP

The JBG AMP is located approximately 15 km west of Wadeye, NT, and approximately 90 km north of Wyndham,
WA, in the JBG. The JBG AMP covers an area of 8,597 km? with water depths from less than 15 m to 100 m. The
JBG AMP is designated as IUCN Category VI, with two zones assigned under this category: Special Purpose Zone
(VI) and Multiple Use Zone (VI). Commercial activities, such as fishing, tourism, and oil and gas exploration, are
permitted within the JBG AMP Multiple Use Zone and Special Purpose Zone.

The JBG AMP is characterised by:

+ A number of prominent shallow seafloor features including an emergent reef system, shoals, and sand
banks.

+ Habitats connecting to and complementing the adjacent WA State North Kimberley Marine Park.

+ Ecosystems representative of the Northwest Shelf Transition— a dynamic environment influenced by
strong tidal currents, monsoonal winds, cyclones and wind generated waves. The large tidal ranges and
wide intertidal zones near the AMP create a physically dynamic and turbid marine environment.

+ Biologically Important Areas (BIAs) for foraging and internesting marine turtles and the Australian snubfin
dolphin. Further information on BIA and species of conservation interest is provided in Section 3.7.2.

+ Sea country within the marine park is valued for Indigenous cultural identity, health and wellbeing.
+  Tourism, commercial fishing, mining and recreation (including fishing) are important activities in the AMP.

+ The presence of the Carbonate Bank and Terrace System of the Sahul Shelf KEF (refer to Section 3.6.1).

3.5.1.2 Oceanic Shoals AMP

The Oceanic Shoals AMP is located west of the Tiwi Islands, approximately 155 km north-west of Darwin, NT and
305 km north of Wyndham, WA. It extends to the limit of Australia’s Exclusive Economic Zone (EEZ). The Oceanic
Shoals AMP covers an area of 71,743 km? and water depths from less than 15 m to 500 m, and is the largest
marine park in the North Marine Parks Network.

The Oceanic Shoals AMP is characterised by:

+ Examples of ecosystems representative of the Northwest Shelf Transition. The pinnacles, carbonate banks
and shoals within the AMP are sites of enhanced biological productivity.

+ Four KEFs (refer to Section 3.6.1), namely:
= Carbonate bank and terrace systems of the Van Diemen Rise
= Carbonate bank and terrace system of the Sahul Shelf
*= Pinnacles of the Bonaparte Basin
=  Shelf break and slope of the Arafura Shelf.
+ Foraging and internesting BIA for marine turtles (Section 3.7.2).
+ Sea country within the marine park is valued for Indigenous cultural identity, health and wellbeing.
+  Several ecologically important shoals, including the Van Cloon Shoal.

+ Commercial fishing and mining are important activities in the AMP.

3.51.3 Kimberley AMP

The Kimberley AMP is approximately 100 km north of Broome, WA and the central part of the Kimberley AMP is
adjacent to the WA Camden Sound State Marine Park. It covers 74,469 km?, with depths from less than 15 m to
800 m.

The Kimberley AMP is characterised by:

+ High numbers of marine mammals such as dolphins, whales and dugong. The humpback whale breeds
and calves in the Kimberley AMP annually after undertaking an extensive migration from Antarctica. Three
dolphin species (Australian snubfin dolphin, Info-Pacific humpback dolphin and spotted bottlenose dolphin)
use the Kimberley AMP to forage within and travel to coastal waters to calve and raise their young in
inshore, protected waters.

Santos Ltd | Eos 3D Marine Seismic Survey Environment Plan 7710-650-EMP-0011 Page 54 of 657



Santos

+ Important foraging rounds for seabirds and shorebirds known to breed on Adele Island (outside of the
EMBA), including critically endangered eastern curlews and curlew sandpipers.

+  Sea country within the AMP is valued for Indigenous cultural identity, health and wellbeing.

+  Tourism, commercial fishing, mining, recreation (including fishing) and traditional use are important
activities in the AMP.

+ There are no KEFs within the Kimberley AMP.

3.5.1.4 Cartier Island AMP

The Cartier Island AMP lies in the Timor Sea within the Australian External Territory (AET) of Ashmore and Cartier
Islands, approximately 600 km north of Broome, WA. It covers 172 km?, with water depths from less than 15 m to
500 m. The south-flowing Leeuwin Current originates in this region, and transports marine life southwards.

The entire Carter Island AMP is characterised by:

+ Important habitat for seasnakes, turtles, whale sharks, corals, sea fans and sponges. This marine park and
the nearby Ashmore Reef AMP are marine biodiversity hotspots, supporting a rich diversity of species and
high numbers of individuals.

+ Sea country within the AMP is valued for Indigenous cultural identity, health and wellbeing.
+  Scientific research is an important activity in the AMP.
+ Two KEFs, namely:
= The continental slope demersal fish communities KEF, characterised by high levels of endemic fish

» The Ashmore Reef and Cartier Island and surrounding Commonwealth waters KEF, characterised by
enhanced primarily productivity and aggregations of marine life.

Further information on the KEFs is provided in Section 3.6.1.

3.5.1.5 Ashmore Reef AMP

The Ashmore Reef AMP is in the AET of Ashmore and Cartier Islands, approximately 630 km north of Broome,
WA. The Ashmore AMP it is not within the EMBA, however it was included due its sensitivity. It covers 583 km?,
with depths less than 15 m to 500 m. The Ashmore Reef AMP is comprised of three small islands, lagoons, sand
flats, reef flats with a high diversity of hard and soft corals and sponges, and large seagrass meadows. The AMP is
a Sanctuary Zone with a small Recreational Use Zone allowing access to the most westerly island (Australian
Marine Parks 2021b).

The Ashmore Reef AMP is characterised by:

+ The presence of around 100,000 seabirds that come to breed each year, including greater crested terns,
white-tailed tropicbirds and greater frigatebirds, and tens of thousands of migratory shorebirds that forage
in the surrounding waters, such as curlew sandpipers, bar-tailed godwits and great knots. It is also a
breeding site for green turtles.

+ Sea country within the AMP is valued for Indigenous cultural identity, health and wellbeing.
+ Tourism, recreation and scientific research are important activities in the Marine Park.
+ Two KEFs, namely:
= The continental slope demersal fish communities KEF
= The Ashmore Reef and Cartier Island and surrounding Commonwealth waters KEF.
+ The presence of the Ashmore Reef National Nature Reserve Ramsar site (Australian Marine Parks 2021b).

Further information on KEFs and Ramsar sites is provided in Sections 3.6.1 and 3.5.5 respectively.

3.5.2 State / Territory parks and reserves

A review of WA and NT marine parks and reserves did not identify any current or proposed marine parks or
reserves within the Operational Area. However, there are 18 that overlap the EMBA. These were identified through
the PMST Report as well as desktop research. The closest State/Territory park is the North Kimberley Marine Park
(NKMP), located within the EMBA and in WA waters, approximately 105 km south-west of the Operational Area
(DPaW 2016a) (Figure 3-4). Values for parks and reserves within the EMBA are outlined below.
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3.5.21 North Kimberley Marine Park (WA)

The North Kimberley Marine Park is in the Indian Ocean and Timor Sea, in the waters of WA'’s Kimberley region. It
extends north-east from York Sound, around Cape Londonderry and the JBG, to the WA-NT border, and from the
mainland high water mark to the limit of state coastal waters (DPaW 2016b). It covers approximately 18,450 km?
and is the largest marine park in WA and the second largest state marine park in Australia (DPaW 2016b).

The marine park surrounds thousands of islands with diverse and rich habitats. Marine turtle nesting sites and
breeding sites for seabirds and migratory shorebirds have been identified within the marine park, and fringing reefs
line the shores of almost all of the islands (DPaW 2016b). The productive deep waters that surround the islands
and open sea reefs provide foraging habitat for marine mammals and pelagic fish, such as mackerel (DPaW
2016b). The complex coastline of the mainland also creates a variety of habitats and communities, including
important areas for dugongs, Australian snubfin dolphins and Australian humpback dolphins (DPaW 2016b).

The marine park also contains many places of cultural and spiritual importance to traditional owners (DPawW
2016b).

3.5.2.2 Lesueur Island Nature Reserve (WA)

Lesueur Island Nature Reserve is 107 km south south-west of the Operational Area. The island is located 12 km off
the coast, north-north-west of Koolama Bay at the mouth of the King George River (DBCA 2019).

The vegetation of the islands is suitability for nesting Roseate Terns, and management options explored. The
island is important for seabird and turtle nesting, and it is considered nationally important as part of the naturally
and culturally significant North Kimberley National Biodiversity Hotspot and West Kimberley National Heritage
Area. The remoteness of the islands and their fringing reefs helps in protecting the unique and mostly intact
ecosystems, but it also poses a challenge for access and undertaking management operations (DBCA 2019).

3.5.23 Pelican Island Nature Reserve (WA)

Pelican Island Nature Reserve is 125 km south south-east of the Operational Area. The island is of 19.1 ha,
approximately 8 km distant from shore in the Joseph Bonaparte Gulf. It is an important habitat for many birds
including the Australian darter, common greenshank, eastern reef egret, rufous night heron, brahminy kite, and
sacred kingfisher (CCWA 2010).

3524 Channel Point Coastal Reserve (NT)

The Channel Point Coastal Reserve is 133 km east north-east of the Operational Area. The Reserve is located
opposite the Peron Islands, between the Daly River mouth and Channel Point. It consists of 250 ha of intact and
isolated coastal habitats. Wadjigan and Kiuk people are Aboriginal custodians and spokespeople for this area (NT
Government 2023a).

3.5.25 Ord River Nature Reserve (WA)
See Ord River Floodplain (Section 3.5.6.1)

3.5.2.6 Keep River National Park Extension (Proposed) (NT)

The Keep River National Park is 148 km south south-east of the Operational Area. The estuary formed at the river
mouth is in near pristine condition and it occupies an area of 230 km?. It is tide dominated environment that has
multiple channels and is surrounded by an area of 55.5 km? of mangroves (NT Government 2023).

Important wetlands are found in the lower reaches of the river, forming suitable habitat for waterfowl breeding
colonies and roosting sites for migratory shorebirds. Large areas of rice-grass floodplain grasslands are also found
along the river (NT Government 2023).

3.5.2.7 Niiwalarra Islands National Park (WA)

Niiwalarra Island National Park is 156 km south south-west of the Operational Area. The national park covers an
area of 2,770 ha with a large area of consolidated coastal dunes and wetlands diversity, which is uncommon on the
Kimberley Islands. The local biota is diverse and reflects the habitat variety, both ecologically and geologically; the
island has the third highest documented bird richness of the Kimberley islands, and its beaches serve as nesting
areas for marine turtles. The island is subject to a fire regime; however, it has not been subject to regular,
extensive fires that have modified and damaged vegetation (DBCA 2019).

The island has high significance regarding aboriginal cultural heritage, including burial sites, which require culturally
appropriate management. However, the island has serious management issues such as unregulated access from
visitors and boats, biodiversity knowledge gaps, impacts from weeds, and potential incursions of introduced
animals (DBCA 2019).
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3.5.2.8 Low Rocks Nature Reserve (WA)

Low Rocks Nature Reserve is 232 km west south-west of the Operational Area. It is a 4 ha islet with low scrub and
grass and it is part of the Montesquieu Islands in Admiralty Gulf, Kimberley (BirdLife International 2023).

The vegetation on the island is suitability for Roseate Terns nesting, however, Coate et al. (2004) reported that
seabirds stopped breeding on Low Rocks in about 2000 and the terns appeared to have relocated to Sterna Island,
perhaps because the vegetation on Low Rocks had become too dense for terns to breed (Coate et al. 2004).

3.5.2.9 Casuarina Coastal Reserve (NT)

The Casuarina Coastal Reserve is 236 km east north-east of the Operational Area. The Reserve is an 8 km narrow
coastal strip that covers 1,361 ha and protects coastal habitats between Rapid and Buffalo Creeks, including sandy
beaches, dramatic cliffs and shady casuarinas. The Reserve is an important site for migratory shorebirds and
Flatback turtles that nests annually at the reserve. The Reserve extends past the low water mark and includes tidal
flats, estuaries, mangrove communities and seagrass meadows that provides important feeding grounds for
dugongs (NT Government 2016). Although fishing is permitted the removal of shellfish at this site is prohibited (NT
Government 2016).

3.5.2.10 Buffalo Creek Management Area (NT)

The Buffalo Creek Management Area is 242 km east north-east of the Operational Area. The area is a popular
recreational fishing location which includes a boat ramp, picnic area, car park and a stretch of beach that serves as
resting and feeding place for many migratory shorebirds. The Buffalo Creek Management Area covers an area of
222 ha and extends to the low water mark (NT Government 2016).

3.5.2.11 Shoal Bay Coastal Reserve (NT)

The Shoal Bay Coastal Reserve is 252 km east north-east of the Operational Area. The Reserve protects a large
area of eucalypt woodland and saline wetlands. It consists of extensive sand and mud-flats with much of the bay
exposed at low tide. Numerous swamps surround the bay with remnants of a monsoon vine forest. Patches of
rainforest are also found around the margins of the tidal area. The tidal flats are a known feeding and roosting area
for migratory shorebirds in their non-breeding season. Aggregations of up to 5,000 waterbirds can be found in
freshwater areas when the larger areas further south are dry (NT Government 2023b).

The Reserve also protects areas of cultural significance. A number of Aboriginal shell middens are located on one
of the upland intrusions into the swamp area (NT Government 2023b).

3.5.2.12 Tree Point Conservation Area (NT)

The Tree Point Conservation Area is 253 km east north-east of the Operational Area. The area protects a coastal
strip of Shoal Bay on the Tree Point Peninsula and a large mangrove habitat with a tidal creek, which runs towards
the Shoal Bay Coastal Reserve. The Conservation Area is fringed by coastal vine thicket and a swampy floodplain,
which hosts a number of bird species at various times of the year (NT Government 2020e).

3.5.2.13 Djukbinj National Park (NT)

Djukbinj National Park, 274 km east-north-east of the Operational Area, offers a great scenic drive through a
floodplain network of billabongs, from Scott Creek through to Twin billabong. The abundance of year-round water
has ensured the park’s importance as a roosting and feeding site for waterbirds, magpie geese, egrets and brolgas.
It is a wetland of national significance due to its ecological and cultural values (NT Government 2023c).

The Park is part of the Adelaide River catchment, which is one of several connected catchments that make up the
Top End’s coastal wetlands. (NT Government 2023c).

3.5.2.14 Garig Gunak Barlu (Cobourg Peninsula) (NT)

See Cobourg Peninsula (Section 3.5.6.2).

3.5.2.15 North Lalang-garram (WA)

The North Lalang-garram Marine Park is 422 km southwest of the Operational Area. The marine park was
established in 2016 under the State Government’s Kimberley Science and Conservation Strategy and is managed
by Dambimangari Traditional Owners and the Department of Parks and Wildlife (DPaW 2016). The marine park
falls within the west Kimberley region, included in the Australian National Heritage List for its nationally significant
natural, indigenous and historic values (DoEE 2019c).

The North Lalang-garram Marine Park lies between the Lalang-garram / Camden Sound and North Kimberley
Marine Parks and covers approximately 110,000 ha (DBA 2019). The area’s large tidal range results in extensive
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intertidal areas with diverse ecosystems such as fringing coral reefs, mangroves and mudflat communities. Subtidal
habitats and communities common to the marine parks include filter feeding communities of sponges and hard and
soft corals. These intertidal and subtidal habitats provide critical foraging and nursery areas for dugong, marine
turtles, estuarine crocodiles, snubfin and Indo-Pacific humpback dolphins, several species of sawfish and migratory
seabirds. The marine park is also a principal calving habitat for humpback whales (DBA 2019).

3.5.2.16 Lalang-garram/Camden Sound (WA)

The Lalang-garram/Camden Sound Marine Park is 450 km southwest of the Operational Area. The marine park
was created on 19 June 2012 under Section 13 of the Conservation and Land Management Act 1984 (CALM
1984). It is a multiple zone marine park that includes; Sanctuary, Special Purpose, and General Use zones (DPaW
2013). The marine park falls within the west Kimberley, which was recently added to the Australian National
Heritage List because of its natural, indigenous and historic values to the nation.

The marine park is located about 150 km north of Derby (or 300 km north of Broome) and lies within the traditional
country of three Aboriginal native title groups. The Dambimangari people’s determination overlies the majority of
the marine park. A section of the Wunambal Gaambera people’s Uunguu determination includes a small portion of
St George Basin, while a small section of the Mayala people’s claim (native title not determined at the time of
writing of Management Plan) overlies the southwest corner of the marine park (DPaW 2013).

The marine park covers an area of approximately 705,000 ha. It recognises and provides special management
arrangements for this area of the Kimberley, which is a principal calving habitat of the humpback whale (Megaptera
novaeangliae) population that migrates annually along Western Australia’s coast. The marine park also conserves
a range of species listed as having special conservation status including marine turtles, snubfin and Indo-Pacific
humpback dolphins, dugong, saltwater crocodiles, and several species of sawfish. The park also includes a wide
range of marine habitats and associated marine life, such as coral reef communities, rocky shoals, and the
extensive mangrove forests and marine life of the St George Basin and Prince Regent River (DPaW 2013).

3.5.2.17 Browse Island Nature Reserve (WA)

The Browse Island Nature Reserve is located approximately 461 km west south-west of the Operational Area.
Browse Island is small island (17 ha) located 175 km from the Kimberley coastline. It is a circular sandy beach
surrounded by a minor fringing reef exposed to strong winds and swell (DBCA 2018). Assemblages at Browse
Island are characteristic of coral platform reefs throughout the Indo-West Pacific region, particularly Cartier Island.
Coral diversity was greatest on the reef faces and shallow lagoons, but these areas were of very limited extent
(URS 2010). Assemblages at Browse Island are characteristic of coral platform reefs throughout the Indo-West
Pacific region, particularly Cartier Island. Coral diversity was greatest on the reef faces and shallow lagoons, but
these areas were of very limited extent (URS 2010).

3.5.2.18 Scott Reef (WA)

The Scott Reef Nature Reserve is 624 km southwest of the Operational Area. The Scott Reef is a large, emergent
shelf atoll located on the edge of the broad continental shelf, about 300 km from mainland north-western Australia.
The listing comprises the areas of Scott Reef that are within Commonwealth waters to the 50 m BSL bathymetric
contour. This includes North Reef, an annular reef, 16.3 km long and 14.4 km wide and parts of the lagoon of
South Reef, a crescent shaped reef 17 km across (DCCEEW 2014a).

Scott Reef is characterised by environmental conditions which are rare for shelf atolls and include clear, deep
oceanic water and large tidal ranges. The sand cays of the place are important habitat for migrating animals in the
largely landless expanse of the Timor Sea. They are an important staging area for birds, particularly migrants to
and from Australia. Of the 25 bird species identified on Scott Reef, 17 are listed on the China-Australia Migratory
Bird Agreement or the Japan-Australia Migratory Bird Agreement (DCCEEW 2014a).

The place is regionally significant both because of its high representation of species not found in coastal waters off
Western Australia and for the unusual nature of its fauna which has affinities with the oceanic reef habitats of the
Indo-West Pacific as well as the reefs of the Indonesian region (DCCEEW 2014a).
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3.5.3 Threatened ecological communities
There are no Threatened Ecological Communities within the Operational Area or EMBA.

There are some unique organic mound springs in the Kimberley region that are listed as Priority or Threatened
Ecological Communities. Mound springs are associated with permanent groundwater discharge and support
distinctive vegetation communities. The primary threat to these features is reduced groundwater discharge, as well
as damage by stock and weed infestation. The closest of these to the EMBA is a cluster of mound springs near the
Victoria Bonaparte Coast, on the northern edge of Carlton Hill Station; but all are located several kilometres inland
and well beyond the extent of the EMBA for this activity (DBCA 2020).

3.5.4 World, Commonwealth and National Heritage Places

World heritage sites are natural or man-made sites, areas, or structures recognized as being of outstanding
universal value by the United Nations Educational, Scientific and Cultural Organization (UNESCO). Australia’s
National Heritage List contains natural, historic, and Indigenous places of significance to the nation, which are
protected under the EPBC Act (DoEE n.d.). No listed World or National Heritage places were identified within the
Operational Area; however, one national and two Commonwealth heritage places are within the EMBA:

+ The West Kimberley national heritage place is located 101 km south-west of the Operational Area
+ The Bradshaw Defence Area Commonwealth heritage site is 176 km from the Operational Area
+ The Scott Reef and Surrounds Commonwealth heritage site is 637 km west of the Operational Area.

+ In addition, the Ashmore Reef National Nature Reserve Commonwealth heritage site is 474 km west north
west of the Operational Area and is just outside the EMBA.

+ Values for these heritage places are outlined below.

+ Several historic heritage places were also listed in the PMST report but are located onshore and not linked
to the shoreline. Therefore, they are not relevant to consideration of potential effects from the activity.

3.5.41 The West Kimberley

The West Kimberley was included on the National Heritage List in 2011 and has numerous values which contribute
to the significance of the property, including indigenous, historic, aesthetic, cultural and natural heritage values
(DCCEEW 2014). Of these values, the most relevant to the marine environment is Roebuck Bay as a migratory
hub for shorebirds.

The area is characterised by a diversity of landscapes and biological richness found in its cliffs, headlands, sandy
beaches, rivers, waterfalls and islands.

3.5.4.2 The Bradshaw Defence Area

The Bradshaw Defence Area is located in the Northern Territory and is bounded by the Fitzmaurice and Victoria
Rivers on the shores of the Joseph Bonaparte Gulf and the Bradshaw Defence field training area.

The complex topography of the Bradshaw area results in a broad range of highly distinct environments and habitats
that include lowland woodlands, heaths, grasslands, sandstone escarpments, monsoon rainforest patches and
wetlands. Compared to surrounding areas, the vegetation within the Bradshaw area is more diverse and
incorporates more than one fifth of the vegetation types that occur in the Top End of the Northern Territory and
includes grassland, woodland flora that are restricted on a national level (DCCEEW 2014b).

The topological complexity that results in a broad range of environments also contributes to the unusually rich
vertebrate fauna. The species richness of frogs, reptiles and mammals is considered significant at a national level.
Furthermore, it is also worth noting that the Bradshaw area supports many species that have declined elsewhere in
Australia (DCCEEW 2014).

3.5.4.3 Scott Reef and Commonwealth waters
See Scott Reef Nature Reserve (Section 3.5.2.18)

3.5.5 Wetlands of national importance

Wetlands of national importance are wetlands that are a good example in a particular area, an important habitat for
native species, or that have outstanding heritage or cultural significance. There are no wetlands of national
importance within the Operational Area; however, the EMBA overlaps 10 of these wetland areas. The wetlands of
national importance within the EMBA are summarised in Table 3-8. A detailed description of these habitats with
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reference to the IMCRA provincial bioregions is provided in Values and Sensitivities of the Marine and Coastal
Environment (EA00-RI-10062) (Appendix ).

Table 3-8: Wetlands of national importance within the EMBA

Wetland Distance to the Operational Area

Moyle Floodplain and Hyland Bay System 117 km south-east
Ord Estuary System 135 km south-east
Finniss Floodplain and Fog Bay Systems 141 km north-east
Daly-Reynolds Floodplain-Estuary System 143 km east

Legune Wetlands 175 km south-east
Parry Floodplain 178 km south-west
Port Darwin 213 km north-east
Adelaide River Floodplain System 230 km north-east
Shoal Bay 255 km north-east
Cobourg Peninsula 381 km north-east

From the table above, only two wetlands of national importance are not listed in the Appendix I, namely Legune
Wetlands and Parry Floodplain. The description of both wetlands is provided below.

3.5.5.1 Legune Wetlands

Legune Wetlands is located 175 km south-east of the Operational Area. The wetland is located between the
mouths of the Victoria and Keep Rivers and 330 km south-west of Darwin in the Joseph Bonaparte Gulf, the
Legune Wetlands is the western-most coastal floodplain in the Northern Territory. The floodplain extends across
extensive tidal flats to Turtle Point in the north and includes a range of freshwater wetland habitats. Large areas of
mangroves are associated with the major rivers and channels. Despite close proximity to major rivers, the
catchment area for the floodplain system is relatively small being supplied by Forsyth Creek and other smaller
unnamed creeks. This differs from other coastal floodplain systems in the Territory which are directly inundated by
the river they are associated with (Chatto 2006).

The Legune wetlands comprise extensive areas of diverse freshwater and saline wetland habitat and are known to
support more than 40,000 mixed waterbirds, mostly Wandering Whistling-Ducks and various egrets and herons. At
least four waterbird breeding colonies have also been recorded on the floodplain, including the second largest
waterbird colony in the Territory. Turtle Point supports high density nesting of the Flatback Turtles and significant
aggregations of migratory shorebirds (Chatto 2006).

3.5.5.2 Parry Floodplain

Parry Floodplain is located 178 km south-west of the Operational Area. It comprises the lower reaches and
floodplain of Parry Creek including The Grotto, Galileo Precipice, Muggs Lagoon, Palm Spring, 20 Mile Pool,
Jogalong Billabong and Flat, Parry Lagoons, Police Hole, Milligan (12 Mile) Lagoons, Marglu Billabong and
unnamed billabongs and claypans.

The site has one of the major breeding areas for waterbirds, particularly Magpie Goose (Anseranas semipalmata)
(the major breeding site in WA) and herons, in the Kimberley; a major migration stop-over area for shorebirds,
notably Wood Sandpiper (Tringa glareola); and a major drought refuge area for waterbirds, notably Red- kneed
Dotterel (Erythrogonys cinctus), in the Kimberley. Listed, jointly with Ord Estuary System as a Wetland of
International Importance under the Ramsar Convention.

3.5.6 Wetlands of international importance (Ramsar sites)

The Ramsar Convention on Wetlands is an intergovernmental treaty that aims to conserve wetlands of international
importance. Ramsar wetlands are recognised as a matter of national environmental significance under the EPBC
Act (DCCEEW 2021).

No Ramsar wetlands occur within the Operational Area; however, there are two Ramsar sites present in the EMBA
namely the Ord River Floodplain and the Cobourg Peninsula System. The Ashmore Reef Nature Reserve is close
to the EMBA (within 10 km of distance) and 474 km west north-west of the Operational Area. Due to its sensibility
and environmental importance, the Ashmore Reef Nature Reserve was included in this section, as described
below.
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3.5.6.1 Ord River Floodplain

The Ord River Floodplain is 133 km south southwest of the Operational Area. The site lies within the Victoria-
Bonaparte bioregion and contains a wide range of wetland types and includes all inland and marine components.
This Ramsar site comprises of Parry Lagoons, Ord Estuary and the False Mouths of the Ord. Parry Lagoons
includes both the permanent waterholes, such as Marglu Billabong, as well as the broader area of the flood plain
within the Parry Lagoons Nature Reserve that are subject to periodic inundation. The area from the boundary near
Adolphis Island to the Rocks is known as the Ord Estuary. The False Mouths of the Ord is an area of extensive
intertidal creeks and flats in the north of the Ramsar site.

The Ord River Floodplain Ramsar site meets seven of the nine Nomination Criteria. The site represents the best
example of wetlands associated with the floodplain, and estuary of a tropical river system in the Kimberley Region
of Western Australia. Ord River contains extensive and diverse mangrove community containing 14 of the

18 species of mangrove known to occur in Western Australia (Hale 2008).

A number of threatened species including Freshwater Sawfish (Pristis microdon), the Green Sawfish (Pristis
zijsron) and the Australian Painted Snipe (Rostratula australis), which are listed as vulnerable under the EPBC Act
are supported in this area. The site also provides one of the two known habitats for the nationally endangered
Northern River Shark (Glypis sp. C). The Ord River Floodplain Ramsar site provides an important nursery, breeding
and feeding ground for at least 50 species of fish and a migratory route for 15 diadromous species.

There is sufficient evidence to suggest the site regularly supports 20,000 birds in the site alone, although it should
be acknowledged that there are difficulties associated with surveying the Ord River Floodplain. According to the 4th
edition of Waterbird Population Estimates, the site regularly supports 1% of the population of Plumed Whistling
Duck and Little Curlew (Hale 2008). The Ramsar site is managed under the Ord River and Parry Lagoons Nature
Reserves Management Plan (DEC 2012c).

3.5.6.2 Cobourg Peninsula

The Cobourg Peninsula System is 381 km north-east to the Operational Area. Under the Ramsar convention, the
Cobourg peninsula site is listed as a Wetland of International Importance. The site is located 163 km north-east of
Darwin within the Timor Sea Drainage Division. Within 220,700 ha, the site covers the entire peninsula and several
nearby islands including the Sir George Hope Islands, Sandy Island No. | and Il, Allaru Island, High Black Rock and
Buford Island. Under the Cobourg Peninsula Aboriginal Land, Sanctuary and Marine Act 1996, Cobourg peninsula
and surrounding waters was declared a Nation Park (Garig Gunak Barlu National Park) BMT WBM (2011).

The Cobourg site is composed of a diverse coastal and inland wetland types. Wetland types present include
intertidal forested wetlands and salt flats, seasonal freshwater marshes and permanent freshwater pools. Ramsar
topology identifies ten coastal and ten inland types within the site. The site contains unique biodiversity and wildlife
including terrestrial, riverine, freshwater, brackish and coastal/marine ecosystems. Identifiable wetland types
include intertidal forested wetland and salt flats, seasonal freshwater marshes, and permanent freshwater pools.

Cobourg Peninsula is listed as a Wetland of International importance due to the diversity of coastal and inland
wetland types that support population of threatened species, including a number of endangered turtles. The
Cobourg site meets five of the current nine nomination criteria of the Ramsar Convention and is therefore
recognised as a representative wetland habitat that is at bioregional level, support of populations of threatened
species, support for key life-cycle functions such as marine turtle and waterbird breeding, refugia values, and its
importance for supporting fish and nursery spawning habitats BMT WBM (2011). The Ramsar site is managed
under the Cobourg Marine Park Plan of Management (DNREAS 2011).

3.5.6.3 Ashmore Reef National Nature Reserve

The Ashmore Reef National Nature Reserve is 474 km northwest to the Operational Area and it is not within the
EMBA, however was added due to its sensitivity. In addition to being listed as a National Nature Reserve, Ashmore
Reef has been designated a Ramsar Wetland of International Importance due to the importance of the islands in
providing a resting place for migratory shorebirds and supporting large breeding colonies of seabirds (Hale and
Butcher 2013). The reserve provides a staging point for many migratory wading birds from October to November
and March to April as part of the migration between Australia and the northern hemisphere (Commonwealth of
Australia 2002). Migratory shorebirds use the reserve’s islands and sand cays as feeding and resting areas during
their migration.

Ashmore is the largest of the atolls in the Timor Province bioregion. The three islands within the site are also the
only vegetated islands in the bioregion. Each of the wetland types present are in near natural condition and the site
has the largest seagrass coverage in the bioregion. The reserve supports 64 species of internationally and
nationally threatened species. This includes 41 species of hard reef forming coral, eight fish, six reptiles (including
endangered and critically endangered sea turtles and seasnakes), five sea cucumbers, two giant clams, one soft
coral and the dugong.
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Ashmore Reef plays a primary role in the maintenance of biodiversity in reef systems in the region. The Reserve
supports 275 species of reef building coral, 13 species of sea cucumbers, and high numbers of mollusc species.
There are over 760 fish species, 13 species of sea snake, 99 species of decapod crustacean and 47 species of
waterbird listed as migratory under international treaties. It supports breeding of 20 species of waterbirds including
the brown booby, lesser frigatebird, crested tern, bridled tern, sooty tern and common noddy. The Ramsar site is
also important for feeding for green turtles, hawksbill turtle and loggerhead turtle and critical nesting and inter-
nesting habitats for green and hawksbill turtles.

Ashmore Reef regularly supports more than 20,000 waterbirds and has been known to support more than 65,000
waterbirds. The Ramsar site regularly supports more than one per cent of at least six species of waterbird including
the sooty tern, bar-tailed godwit, grey-tailed tattler, ruddy turnstone, sanderling and greater sand plover. The
Ramsar site is managed under the Ashmore Reef National Nature Reserve and Cartier Island Marine Reserve
Management Plan (Commonwealth of Australia 2002).

3.6 Biological environment

3.6.1 Key ecological features

KEFs are parts of the marine environment that are important for a marine region's biodiversity or ecosystem
function and integrity (DCCEEW 2012). KEFs have been identified by the Australian Government using advice from
scientists about the ecological processes and characteristics of the area. There are eight KEFs within the EMBA,
as listed in Table 3-9 and described in the following sections. The Operational Area only overlaps one KEF, the
Carbonate bank and terrace system of the Sahul Shelf.

Table 3-9: Key ecological features within the EMBA
Overlap (%)

KEF
Operational Area Active Source Area

Pinnacles of the Bonaparte Basin 0 0
Carbonate bank and terrace system of the Sahul Shelf 0.30 0
Carbonate bank and terrace system of the Van Diemen Rise 0 0
Shelf break and slope of the Arafura Shelf 0 0
Ancient Coastline at 125 m Depth Contour 0 0
Continental slope demersal fish communities 0 0
Ashmore Reef and Cartier Island and surrounding 0 0
Commonwealth waters

Seringapatam Reef and Commonwealth waters 0 0

3.6.1.1 Pinnacles of the Bonaparte Basin

The limestone pinnacles of the Bonaparte Basin lie on the mid-outer shelf in the western JBG. The pinnacles are
defined as a KEF because they are a unique seafloor feature with ecological properties of regional significance.

The pinnacles provide areas of hard substrate in an otherwise soft sediment environment and are therefore
important for sessile species. Pinnacles typically rise steeply from depths of about 80 m and emerge to within 30 m
of the water surface, allowing light dependent organisms to thrive. Pinnacles that rise to within at least 45 m of the
water surface support more biodiversity. Communities include sessile benthic invertebrates including hard and soft
corals, sponges, whips, fans, bryozoans and aggregations of demersal fish species such as snappers, emperors
and groupers (Brewer et al. 2007; Nichol et al. 2013). The pinnacles are also recognised as a biodiversity hotspot
for sponges as they are home to more sponge species and different communities than the surrounding seafloor
(NERP MBH 2014).

Surveys undertaken in 2012 suggest the area supports a wide range of high-order pelagic animals with 32 species
observed, including 11 shark species, black marlin, barracuda, olive ridley turtle, sea snakes, sawfish, and orcas.
Demersal fish communities were found to occur in larger and more diverse populations on the shallower, less
turbid banks and pinnacles (Nichol et al. 2013). Marine turtles including flatback, loggerhead and olive ridley are
known to forage around the pinnacles (Donovan et al. 2008; Whiting et al. 2007).

The Active Source Area and the Operational Area do not overlap any pinnacle feature. The closest pinnacle to the
Operational Area is within 3 km to the west (refer to Figure 3-5).
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3.6.1.2 Carbonate bank and terrace system of the Sahul Shelf

The Carbonate Bank and Terrace System of the Sahul Shelf KEF is located in the western JBG and to the north of
Cape Bougainville and Cape Londonderry. The carbonate banks and terrace system of the Sahul Shelf is defined
as a KEF for its role in enhancing biodiversity and local productivity relative to its surrounds as it is a unique
seafloor feature supporting relatively high species diversity, making it regionally significant.

The KEF provides areas of hard substrate in an otherwise soft sediment environment, important for sessile
species. Banks rise from depths of approximately 80 m to within 30 m of the surface. Banks that rise to within 45 m
water depth support more biodiversity, such as communities of sessile benthic invertebrates including hard and soft
corals, sponges, whips, fans and bryozoans (Brewer et al. 2007; Nichol et al. 2013). Brewer et al. (2007) also noted
that banks within the KEF support aggregations of demersal fish species such as snappers, emperors and
groupers.

The banks are recognised as a biodiversity hotspot for sponges with more species and different communities than
the surrounding seafloor (NERP MBH 2014). The KEF is also known as a foraging area for flatback, olive ridley
and loggerhead turtles (DSEWPaC 2012a). Common threats to the KEF include changes in sea temperature and
ocean acidification, both derived from climate change, as well as extraction of living sources from illegal,
unreported and unregulated fishing (Brewer et al. 2007; Nichol et al. 2013).

The Active Source Area does not overlap this KEF, however, the western corner of the Operational Areas overlaps
0.30% of the KEF (refer to Figure 3-5).

3.6.1.3 Carbonate bank and terrace system of Van Diemen Rise

The carbonate bank and terrace system of the Van Diemen Rise KEF is located on the north-eastern side of the
JBG and partially overlaps with the north-east of the EMBA (Figure 3-5). The KEF is considered important for its
role in enhancing biodiversity and local productivity relative to its surrounds and for supporting relatively high
species diversity. The KEF covers an area of 31,278 km?.

The KEF is characterised by banks, ridges and terraces with relatively high proportions of hard substrate (DAWE
2021a). Channel systems between the banks range from approximately 60—150 m to 10-40 m in depth (Anderson
et al. 2011) and supports sponge and octocoral gardens by providing epifauna habitat in an otherwise flat
environment (Przeslawski et al. 2011). Whilst reef-forming corals are rare throughout the JBG, some locally dense
hard corals were found on the banks of the Van Diemen rise during marine surveys in 2009 and 2010 (Przeslawski
et al. 2011).

A study of the sponge diversity and ecology of the Van Diemen Rise identified the region as a sponge biodiversity
hotspot (Przeslawski et al. 2014). Sponges were collected with a benthic sled from five geomorphic features
(banks, terrace, ridge, plain and valley), resulting in the identification of 283 species. The study found that sponge
diversity was generally highest further offshore and on raised geomorphic features, particularly banks. Pelagic fish
such as mackerel, red snapper and a distinct gene pool of goldband snapper are found in the Van Diemen Rise
(Blaber et al. 2005; Salini et al. 2006). Olive ridley turtles, seasnakes and sharks have also been reported to occur
in the area (DAWE 2021a).

3.6.1.4 Shelf Break and Slope of the Arafura Shelf

The Shelf Break and Slope of the Arafura Shelf is an important ecological feature that creates a unique seafloor
which enhances biological productivity on the edge of the shelf and attracts feeding aggregations of pelagic marine
organisms. The productivity of this area has been recognised as nationally and/or regionally important (Last et al.
2005).

Although the ecosystem processes in this area are largely unknown it is thought that the oceanographic processes
associated with the Indonesian Throughflow current and monsoonal winds are strong influence (DEWHA 2007).

The physical characteristics of the Shelf Break and Slope of the Arafura Shelf comprise of continental slope, patch
reefs and hard substrate pinnacles (Harris et al. 2005).

Phytoplankton and invertebrates have been sampled at this KEF and the primary production of phytoplankton is
thought to be the basis for offshore food webs in the area (DEWHA 2007). Records show approximately 284
demersal fish species in the area (Last et al. 2005) and other marine species that have been recorded include
marine turtles, whale sharks and predatory fish species including sharks (DEWHA 2008a).

3.6.1.5 Ancient coastline at 125 m depth contour

The ancient coastline at 125 m depth contour KEF comprises a series of several steps and terraces that form an
escarpment along north-west WA centred around the 125 m isobath, although this feature is not continuous.

The KEF is an important divide between carbonate, cemented sands and the fine, less cemented slope materials
found offshore. It is valued as a unique seabed feature with ecological properties of regional significance. Hard

Santos Ltd | Eos 3D Marine Seismic Survey Environment Plan 7710-650-EMP-0011 Page 64 of 657



Santos

substrate areas of the ancient coastline are thought to provide biologically important habitat in an area
predominantly made up of soft sediment (DEWHA 2008a).

3.6.1.6 Continental slope demersal fish communities

The continental slope demersal fish communities KEF is considered important due to its high levels of endemism
(DEWHA 2008a). The diversity of demersal fish assemblages on the continental slope in the Timor Province, the
Northwest Transition and the Northwest Province is high compared to elsewhere along the continental slope
(DEWHA 2008a). The KEF supports two distinct demersal community types (biomes) associated with the upper
slope (water depth of 225-500 m) and the mid-slope (750—1,000 m) (DAWE 2021a). Although poorly known,
demersal-slope communities are thought to rely on bacteria and detritus-based systems comprising infauna and
epifauna, which in turn become prey for a range of teleost fish, molluscs and crustaceans (Brewer et al. 2007).
Higher-order consumers may include carnivorous fish, deepwater sharks, large squid and toothed whales (Brewer
et al. 2007).

3.6.1.7 Ashmore Reef and Cartier Island and surrounding Commonwealth waters

The Ashmore Reef and Cartier Island and surrounding Commonwealth waters KEF is regarded as a biodiversity
hotspot which supports a diverse array of pelagic and benthic marine species. The KEF is considered important
due to its aggregations of marine life and enhanced primarily productivity in an otherwise low-nutrient environment.

Ashmore Reef and Cartier Island are situated on the shallow upper slope of the Sahul Shelf, north of Scott and
Seringapatam reefs. They form part of a series of submerged reef platforms along the outer edge of the continental
slope of the NWMR. Localised upwelling and turbulent mixing in the surrounding Commonwealth waters provide
nutrients to support the reef structure and ecology (DEWHA 2008b).

Ashmore Reef and Cartier Island and the surrounding Commonwealth waters are regionally important for feeding
and breeding aggregations of birds and other marine life, including an unusually high diversity of seasnakes, a
genetically distinct breeding population of green turtles and foraging grounds for green, loggerhead and hawksbill
turtles (Limpus 2008). The reef system is an important staging post for seabirds and migratory shorebirds and the
area is home to some of the most important seabird colonies in the NWMR (Milton 2005). Ashmore Reef supports
the highest number of coral species of any reef off the WA coast.

3.6.1.8 Seringapatam Reef and Commonwealth Waters in the Scott Reef Complex

Scott and Seringapatam reefs are part of a series of submerged reef platforms that rise steeply from the sea floor
between the 300—700 m contours on the north-west continental slope and lie in the Timor Province (Falkner et al.
2009). Scott Reef consists of two separate reef formations, North Reef and South Reef. The total area of the KEF
is approximately 2,418 km2. As two of the few offshore reefs in the north-west, they provide an important
biophysical environment in the region.

Scott and Seringapatam reefs and the waters surrounding them may attract aggregations of marine life including
humpback whales on their northerly migration, Bryde’s whales, pygmy blue whales, Antarctic minke whales, dwarf
minke whales, minke whales, dwarf sperm whales and spinner dolphins (Jenner et al. 2008). Whale sharks and
several species of sea snakes have also been recorded in this area (Donovan et al. 2008). Green and hawksbill
turtles nest during the summer months on Sandy Islet on South Scott Reef. These species also internest and
forage in the surrounding waters (Guinea 2006). Scott Reef is a particularly biologically diverse system and
includes more than 300 species of reef-building corals, approximately 400 mollusc species, 118 crustacean
species, 117 echinoderm species and around 720 fish species. Corals and fish at Scott Reef have higher species
diversity than the Rowley Shoals (Done et al. 1994).

Santos Ltd | Eos 3D Marine Seismic Survey Environment Plan 7710-650-EMP-0011 Page 65 of 657



Santos

Legend
L 3 Operatonal Area
D Active Source Area
L [Jemsa
| /] ---- StateTemtory Waters Bdy
== Exclustve Economic Zone
Key Ecological Features
- Ancient coastine at 125 m Gepth contour
I ~shmore Reef and Cartier Isiand and surrounding Commonwealth waters
[I7] Carbonate bank and terrace system of the Sahul Sheit
[T77] camonate bank and terrace system of the Van Diemen Rise
[T continental Siope Deemersai Fish Communities
[ Pinnacies of the Bonaparte Basin
[ sering Reef and C walers in the Scott Reet Complex
[T7] shetf break and siope of the Arafura Sheif
I Trivutary Canyons of the Arafura Depression

-"' -,v
/‘/ \__
A7
9 -4
.
» o~ i
> 8

—

N\ A Northern
L. "’ Territory
7 e~ o ™ =2
RN N P " 4
~ ¥, ‘
NDHAM
Western
Australia
0 100 200 300
T —
Kilometres
GCS GDA 1994
A 15/02/2023 KEFa6978

Santos

KEY ECOLOGICAL FEATURES WITHIN THE EMBA

Figure 3-5: Key ecological features within the EMBA
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3.6.2 Shoreline habitats

Shoreline habitats are defined as those habitats that are adjacent to the water along the mainland and islands that
occur above the LAT, and most often in the intertidal zone. The following section broadly categorises shoreline
habitats as the following biological communities that were identified to potentially occur within the EMBA:
mangroves and islands. These communities are discussed in Sections 3.6.2.1 t0 3.6.2.2.

3.6.2.1 Mangroves

Mangroves commonly occur in sheltered coastal areas in tropical and sub-tropical latitudes (Kathiresan and
Bingham 2001). Mangroves are found wherever suitable conditions are present including wave-dominated settings
of deltas, beach/dune coasts, limestone barrier islands and ria/archipelago shores (Semeniuk 1993).

Mangroves are important primary producers and have several ecological and economic values, including reducing
coastal erosion and providing habitat for a variety of epibenthic, infaunal and meiofaunal invertebrates (Kathiresan
and Bingham 2001). Crustaceans known to inhabit the mud in mangrove systems include fiddler crabs, mud crabs,
shrimps and barnacles, while water channels of the system support various finfish. Mangroves and their associated
invertebrate-rich mudflats are also an important habitat for migratory shorebirds from the northern hemisphere, as
well as some avifauna that are restricted to mangroves as their sole habitat (Garnet and Crowley 2000).

There are no mangrove habitats within the Operational Area. However, mangrove habitats are present in coastal
waters of the JBG and the Kimberley.

The closest mangroves to the Operational Area are on the NT coast at Port Keats (101 km east-southeast) and
Little Moyle Inlet (109 km east southeast). On the WA side of the JBG, there are mangrove areas at Buckle Head
Creek (120 km south-southwest) and Thurburn Creek (122 km south-southwest).

3.6.2.2 Islands

No islands or emergent reef systems are located within the Operational Area. However, several islands and
emergent reefs are located within the EMBA that provide intertidal and shoreline habitats for a variety of marine
fauna and ecological communities. These include very small islands along the JBG Coast such as Pelican Island
and Dorchety Island, as well as larger offshore islands such as Browse Island, Cartier Island, the Tiwi Islands and
Vernon Islands. The sandy island of Ashmore Reef is located 10 km outside of the EMBA but is included here due
to its sensitivity and environmental importance. Information on the larger offshore islands is summarised below.

Browse Island
See Browse Island Nature Reserve (Section 3.5.2.17).
Cartier Island

Cartier Island is located in the West Sahul region of the Indian Ocean, about 300 km off Australia's Kimberley coast
and 70 km from Ashmore Reef (Geoscience Australia 2021). The reef flat surrounding Cartier Island rises steeply
from the surrounding depths to an un-vegetated sand cay at its centre. These surrounding reefs are high in
biodiversity including 547 identified species of fish, which represent about 16% of Australia's fish species
(Geoscience Australia 2021), and provide important habitat for seasnakes, turtles, whale sharks, corals, sea fans
and sponges (Director of National Parks 2018a). Cartier Island is located approximately 432 km west north-west of
the Operational Area.

Tiwi Islands

The Tiwi Islands are located 20 km north of Darwin and include Australia’s second and fifth largest islands —
Melville and Bathurst Islands, respectively (Department of Natural Resources, Environment, the Arts and Sport
[DNREAS] 2009). The coasts of the Tiwi Islands support important nesting sites for marine turtles, internationally
significant seabird rookeries, and some major aggregations of migratory shorebirds (DNREAS 2009). The Tiwi
Islands are located approximately 206 km east of the Operational Area.

Vernon Islands

The Vernon islands are located in the Clarence Strait in the NT, between the Australian mainland at Gunn Point
and Melville Island's southernmost point, Cape Gambier (Tiwi Land Council 2013). There are three major islands
making up the Vernon Islands group: north-west Vernon Island, south-west Vernon Island and east Vernon Island,
plus a large reef and numerous lesser reefs and sand islands (Tiwi Land Council 2013). The Vernon Islands are
rich in mangrove forests, reef systems, rocky shelves and stacks, and seagrass and algal beds (Tiwi Land Council
2013). The islands are an important coral reef locality, and there is a small number of naturally occurring deep
holes (up to 20 m deep) which support coral communities with high species diversity (Tiwi Land Council 2013). The
waters surrounding the Vernon Islands support populations of dugong and turtles (Tiwi Land Council 2013). The
Vernon Islands are located approximately 269 km east of the Operational Area.
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Ashmore Reef

Ashmore Reef is located 840 km west of Darwin and 610 km north of Broome and comprises a shelf-edge reef
system of approximately 583 km?, rising from the westward limit of the Sahul Shelf (Geoscience Australia 2021).
The reef boasts high species and habitat diversity with 14 varieties of seasnake, 433 species of mollusc and 70 fish
species identified in the area, along with 255 varieties of coral. The reef flats have a high diversity of hard and soft
corals and sponges, and large seagrass meadows. The sand islands at Ashmore Reef also have significant marine
turtle nesting areas and migratory bird populations, while dugong, various cetaceans and whale sharks are sighted
regularly around the reef (Geoscience Australia 2021). Ashmore Reef is located approximately 501 km north-west
of the Operational Area.

3.6.2.3 Benthic habitats and communities

Benthic habitats are defined as those subtidal habitats lying below the lowest astronomical tide (LAT). Benthic
habitats are partially driven by light availability. Primary producers (photosynthetic corals, seagrasses and
macroalgae) are limited to the photic zone, whereas benthic invertebrates including filter-feeding communities may
be found in deeper waters. The distribution of benthic fauna depends on water depth, the substrate and sediment
characteristics, the nature of the substrate and available food. The soft sediment habitats that cover the majority of
the Operational Area are only sparsely covered by sessile filter-feeding organisms (e.g. gorgonians, sponges,
ascidians and bryozoans) and mobile invertebrates (e.g. echinoderms, prawns and detritus-feeding crabs) (Brewer
et al. 2007; DSEWPaC 2012a). Previous surveys in the JBG have not recorded seagrass or macroalgae beyond
coastal habitats (Brewer et al. 2007).

The benthic habitats and communities associated with the various geomorphic features identified by Przeslawski et
al. (2011) and Brewer et al. (2007) are outlined below:

+ Shelf — sediment plains that are swept by strong tidal currents and are subject to large influxes of
suspended sediment and freshwater, particularly during the wet season. Support diverse infaunal
communities that play a key ecological role by contributing to nutrient cycling and sediment turnover
(bioturbation) at the local scale. Low abundance of crustaceans, echinoderms and sessile epifauna.

+ Banks/shoals — elevated features with a relatively high proportion of hard substrate that support patches of
moderately dense octocorals and sponges which in turn provide habitat for other epifauna and cryptofauna.
Banks support high numbers of epifaunal species. Infaunal species richness is moderately high in bank
sediments. Very few macroalgae (including Halimeda) or reef-forming hard corals have been recorded.

+ Basin — low-relief expanses of unconsolidated sediment, where available biological data suggests habitats
are dominated by infauna with limited epifauna.

+ Pinnacles — hard substrate in an otherwise soft sediment environment. They can be important for sessile
benthic invertebrates including hard and soft corals, sponges, whips, fans, bryozoans.

As evident in Figure 3-6, the dominant habitat type across most of the Operational Area is infaunal plains, which
are characterised by flat, soft substrates with occasional rocky outcrops, scattered epifauna and biota dominated
infauna (Przeslawski et al. 2011). This habitat type is dominant across all shelf and basin features. Sponges and
octocorals are predominately located along the western portion of the Operational Area (associated with the
Carbonate Banks and Terrace System of the Sahul Shelf KEF).

Infaunal studies conducted within the Blacktip Project area (21 km south from the Operational Area) found infauna
to be diverse and abundant, with two major phyla, Arthropoda (crustaceans) and Annelida (polychaete worms)
contributing over 80% of the total number of individuals (Woodside 2004). Arthropoda species recorded include
tanaids (shrimps), brachyurans (crabs) and grammarid amphipods. Annelida were diverse comprising of

36 families, with the most abundant families being Terebellidae, Spionidae, Onphidae, Maldanidae and
Ampharetidae. Members of these families are mainly tube-dwelling worms that feed on detrital material on the
surface or in the surface sediments.
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Figure 3-6: Distribution of habitats and biological communities in the JBG

3.6.3 Coral reefs

Corals are both primary producers and filter feeders and thus play a role in the provision of food to marine fauna
and in nutrient recycling to support ecosystem functioning (CALM and MPRA 2005a). Coral reefs in the area fall
into two general groups: the fringing reefs around coastal islands and the mainland shore; and large platform reefs,
banks and shelf-edge atolls offshore (Woodside 2011c). The distribution of corals in an area is governed by the
availability of hard substrate for attachment and light availability.

Within the EMBA, offshore coral reefs are found at Shepparton Shoal, Marie Shoal, Goodrich Bank, Tassie Shoal,
Blackwood Shoal, Evans Shoal, Cartier Island, Browse Island and Hibernia Reef, Islands, with many other islands
in coastal waters supporting fringing coral reefs. No coral reefs are located within or adjacent to the Operational
Area.

3.6.4 Seagrasses and macroalgae

Seagrass and macroalgae are important contributors to primary production and nutrient cycling in the region,
providing food and habitat for vertebrate and invertebrate fauna. Macroalgae generally require adequate light and a
hard substrate, and therefore they largely occur in intertidal and shallow waters less than 5 m deep. Macroalgae
exhibit very high seasonal and interannual variation in biomass (Heyward et al. 2006) and distribution, abundance
and biodiversity (Rio Tinto 2009, BHPBIO 2011).

Seagrass predominantly occur in sheltered, shallow coastal waters, although they can occur in deeper waters at
30-40 m. A survey of intertidal seagrasses carried out by the WA Museum did not record any seagrasses in the
JBG (Walker et al. 1996). The Operational Area is located entirely in water depths greater than those in which
macroalgae and seagrass beds typically occur. However, seagrass habitats are reported to be present in the
EMBA, including at Ashmore Reef and at the Vernon Islands and Tiwi Islands at the most north-easterly limit of the
EMBA.

3.6.5 Crustaceans

In a study of prawn trawl bycatch in the JBG, which included sampling locations within the Operational Area, Tonks
et al. (2008) found that four crustacean species dominated the invertebrate component of the bycatch: Charybdis
callianassa (Portunidae); Trachypenaeus gonospinifer (Penaeidae); Metapenaeopsis novaeguineae (Penaeidae);
and Solenocera australiana (Solenoceridae).
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The dominant prawn species of the JBG are the penaeid species, namely tiger prawn (Penaeus esculentus),
banana prawn (P. merguiensis) and red-legged banana prawn (P. indicus). These species can be found from
coastal waters to depths of approximately 200 m, and are widely distributed through subtropical and tropical
waters, from WA to NSW (Jones and Morgan 1994). Shallower inshore waters such as river and tidal creek
systems of the JBG act as nursery grounds for juveniles. Small numbers of prawns can also be found in mangrove
habitats. More is known about the distribution and abundance of prawns in the JBG compared to other crustaceans
because a number of species are commercially harvested.

As detailed in Section 3.8.1, prawns are commercially targeted in areas of the JBG, mainly in the west of the gulf
and in Fog Bay, near Darwin (NT). The juvenile prawns that migrate offshore to the fishery come from mangrove
nursery habitats from the Victoria River in the east of the Gulf, to the Ord River and Cambridge Gulf in the west,
forming a very extensive migration throughout the lower region of the JBG. Migration of juveniles is thought to be
triggered by rainfall and river discharge.

There are occasional reports of very large catches of the cornflake or swimming crab (Charybdis callianassa) as
bycatch of the Northern Prawn Fishery (NPF), which are believed to be because of spawning aggregations of this
species (Brewer et al. 2007).

3.6.6 Molluscs

The JBG has relatively low mollusc species diversity due to the restricted number of habitats available and silty
conditions, with less than 100 species (mainly bivalves) recorded in the region (Walker et al. 1996). There is some
recreational fishing of rock oysters, and squid are a large bycatch of the NPF. Many different types of molluscs are
found in the mangroves including clams (Walker et al. 1996). The soft sediment infaunal plains habitat that
dominates the Operational Area (Przeslawski et al. 2011) does not provide extensive hard substrate for bivalve
molluscs or other fixed invertebrates to attach.

The Pearl Oyster Managed Fishery (POMF) management area extends to the WA-NT border, including the JBG.
However, the JBG is not an area of commercial interest to the fishery. Based on 2009-2019 FishCube data, no
fishing for pearl oysters (Pinctada maxima) has occurred in the JBG. Irregular fishing for pearl oysters by the NT
pearl oyster fishery has also occurred in the JBG since 1994. Within the EMBA, the closest location where fishing
for pearl oysters has occurred is at Holothuria Reefs, located 225 km west of the Operational Area. Pearl oyster
fishing grounds, holding sites and farm leases are primarily located outside of the EMBA, on the north Kimberley
coast, near Broome and Eighty Mile Beach. Pearl oysters are primarily located in shallow sub-tidal waters but can
occur to depths in excess of 50 m (Hart et al. 2016). However, studies by Santos (RPS 2019) and AIMS (Miller
2017) of the main pearl oyster fishing grounds near Eighty Mile Beach have found very low abundances of pearl
oysters in water depths greater than 40 m. Hart et al. (2016) note that the soft bottom shelf habitats of the JBG are
likely to support mobile invertebrate communities, but limited filter feeder habitat associated with pearl oysters. The
shallower coastal turbid zone, although poorly understood, may support more suitable habitat for filter-feeders and
bivalves (Hart et al. 2016). Given that the Operational Area is in water depths greater than 49 m, limited suitable
habitat on the shelf in the JBG, and the absence of commercial pearl oyster fishing activities, significant numbers of
pearl oysters are unlikely to be present in the Operational Area.

3.6.7 Plankton communities

Plankton consists of microscopic organisms typically divided into phytoplankton (algae) and zooplankton (fauna
including larvae). Plankton play a major role in the trophic system with phytoplankton being a primary producer and
zooplankton a primary consumer. Phytoplankton rapidly multiply in response to bursts of nutrient availability and
are subsequently consumed by zooplankton that in turn are consumed by other fauna species.

Nutrients and planktonic organisms (including many species of larval recruits) are transported to and from the JBG
by the southerly movement of the ITF and the south-east and north-west monsoonal wind driven currents. The
primary driver of planktonic primary productivity in the region is from seasonal influences (Brewer et al. 2007).

3.6.7.1 Phytoplankton

In the tropical northern regions of Australia, higher phytoplankton concentrations (as indicated by surface
chlorophyll concentrations) generally occur during the winter months (June to August) and are lower in summer
(December to February) (Brewer et al. 2007).

Phytoplankton assemblages recorded by ERM in 2010 and 2011 in the JBG were typically characteristic of offshore
tropical waters. Phytoplankton assemblages were mainly dominated by cyanobacteria during the 2010 wet season
survey, which comprised 99.7% of identified algal cells. During the 2011 dry season survey, diatoms
(Bacillariophyceae) dominated the phytoplankton assemblage. Overall, phytoplankton densities were typical of
offshore oceanic waters and indicative of a classically oligotrophic (low nutrient) system as is the case across
offshore WA and the Timor Sea, which feeds the Leeuwin Circulation in the NWMR (ERM 2011).
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3.6.7.2 Larval fish and zooplankton

Sampling undertaken by ERM (2011) indicated that larval fishes in the JBG were found to be dominated by
Serranidae (cods) and Lutjanidae (snappers), both of which are commercially targeted species in the region. Larval
fish density varied seasonally with the 2011 dry season recording highest densities of larval fishes in the
zooplankton. This seasonal effect is consistent with the notion of an extended spawning season (and possibly
planktonic larval duration) of the species dominating the larval fish assemblage in the area (ERM 2011).

Zooplankton sampling indicated that copepods represented the most dominant group within the macro-zooplankton
assemblage in both the 2010 wet season and 2011 dry season. The density of these macro-zooplankton varied
significantly among seasons, with an overall greater density of these animals recorded during the 2010 wet season.
The greater density of macro-zooplankton may be indicative of higher primary productivity in the summer months
fuelling population increases of the zooplankton (secondary productivity) at this time.

Overall zooplankton density varied at the level of the assemblage with statistically distinct assemblages found
within both the 2010 wet season and 2011 dry season.

3.6.8 Fish assemblages

Demersal bycatch records from the Northern Prawn Fishery (NPF) in the JBG indicate that the area’s demersal
communities have a relatively high biomass and further suggest that the JBG is an area of high species diversity.

The species group report card — bony fishes (DEWHA 2008b), which supplements and supports the NWMR and
NMR bioregional plans, states that almost all syngnathids (pipefish, seahorses and pipehorses) live in nearshore
and inner shelf habitats, usually in shallow, coastal waters, among seagrasses, mangroves, coral reefs,
macroalgae dominated reefs, and sand or rubble habitats. Temperate water species predominately inhabit
seagrasses and macroalgae, while tropical species are primarily found among coral reefs.

A review of information on habitat preference and water depth range has been conducted for 35 syngnathid
species identified in the PMST Report (Table 3-10). The water depths of the Operational Area range from 60—
115 m. Only ten of the syngnathid species have been recorded in water depths greater than 40 m. Therefore,
syngnathids are not expected to occur across the flat, soft substrates and deeper waters that predominate
throughout the Operational Area. These species are more likely to be associated with low reef habitats found in
shallower coastal waters of the JBG.

Seahorses and pipefishes have been recorded as bycatch in the region from trawl operations of the NPF (DEWHA
2008b); however, no pipefish, seahorse or pipehorse species were identified in a study of species composition of
prawn trawl bycatch undertaken within and surrounding the Operational Area (Tonks et al. 2008).

A marine baseline survey undertaken by ERM (2011) recorded a total of 22 genera representing 17 families of fish.
The most common families by density were Terapontidae (grunters), Nemipteridae (threadfin breams), and
Lutjanidae (snappers). Terapontidae and Nemipteridae are small scavenging opportunists that are often caught as
bycatch in demersal trawl and trap fisheries in the NMR. The lutjanids are larger predatory fishes targeted by
commercial and recreational fishers in tropical Australia. These species assemblages are known to occur in coastal
waters to depths of approximately 200 m, and are widely distributed through subtropical and tropical waters from
WA (ERM 2011).

Tonks et al. (2008) identified 112 teleost fish species from 61 families from 53 NPF commercial trawls over two
years. The species with the highest mean catch rates were glassy bombay duck (Harpadon translucens), threadfin
scat (Rhinoprenes pentanemus), largehead hairtail (Trichiurus lepturus), blackfin threadfin (Polydactylus
nigripinnis) and smooth croaker (Johnius laevis).

As described in Section 3.6.2.3, the Operational Area predominantly overlaps with the ‘infaunal plains’ habitat type
(Przelawski et al. 2011). The Operational Area also overlaps with the ‘sponge gardens’ habitat type, a benthic
habitat characterised by hard and mixed substrates, relatively shallow water depths, raised geomorphic features,
common sponge and octocoral gardens and localised aggregations of reef-forming hard corals.

Therefore, it is unlikely that habitats within the Operational Area support significant assemblages of site-attached
fishes given the shallowest parts of the bank and pinnacle features in the Operational Area are at water depths
equal to or greater than 60 m. At these water depths, given reduced light availability, occurrences of hard corals
and other benthos that may support significant site-attached fish assemblages are expected to be limited.
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Table 3-10: Summary of habitat preference and depth range for syngnathid species that may occur within the EMBA

Occurrence within areas

Assemblage Species Habitat
Operational Area EMBA
Low reef Corrugated pipefish, Barbed Species or species Species or species Demersal individuals are most common in reef and tidepool 3-25
Bhanotia fasciolata habitat may occur habitat may occur habitats. This species lives openly on muddy or silty substrates
in depths of 3-25 m
Low reef Three-keel pipefish Species or species Species or species Sand, coral rubble, algae (including Sargassum), isolated coral | 3—11
Campichthys tricarinatus habitat may occur habitat may occur knolls, soft corals, small sponges, low coral outcrops, sheltered
reef and rocky islets
Low reef/ Pacific Short-bodied pipefish, Short- | Species or species Species or species Commonly occurs in seagrass, reef and coral habitats in 0-24
bedrock/terraces bodied pipefish habitat may occur habitat may occur depths of less than 5 m. They also can be found in coral and
Choeroichthys brachysoma shell rubble, coral rock, beach rock, sandstone terraces,
isolated rock pools, caves, lagoons, mud, sand, and silt
Low reef Pig-snouted pipefish Species or species Species or species Occurs in inshore reef habitats or in association with coral 1-14
Choeroichthys suillus habitat may occur habitat may occur knolls, live corals, coral rubble, shell rubble, coral rock, ledges,
sand, seagrass and algae
Low reef Fijian Banded pipefish, Brown- Species or species Species or species This species prefers protected coral habitats, also found in 0-31
banded pipefish habitat may occur habitat may occur shallow reefs as well as deep walls, with algae and is known
Corythoichthys amplexus from clear coastal to outer reef crests
Low reef Reticulate pipefish, Yellow-banded Species or species Species or species Association with fringing coral reefs, coral reef crests, reef 0-30
pipefish, Network pipefish habitat may occur habitat may occur flats, live corals (including Acropora), gorgonians, limestone
Corythoichthys flavofasciatus rock platforms, soft corals, dead corals, algae, encrusting
organisms, rubble, rocky shores, gutters, drop-offs, bomboras,
pools, caves and sand.
Low reef Australian Messmate pipefish, Species or species Species or species Sand, coral or 'grass' bottoms. They occur on sheltered coastal | 0-10
Banded pipefish habitat may occur habitat may occur reefs, often in silty habitat among algae as well as on coral
Corythoichthys intestinalis slopes, reef flats, reef edges, bomboras, live corals (including
Acropora), soft corals, dead corals, rocky shore, mangroves,
seagrass, sand rubble, rock rubble, caves, lagoons, mud, sand
and silt.
Low reef Schultz's pipefish Species or species Species or species Common on rubble and in corals. It also occurs on sand and 0-30
Corythoichthys schultzi habitat may occur habitat may occur among reef on crests and slopes in protected habitats
Low reef Roughridge pipefish Species or species Species or species Coral reefs (including outer reefs), ledges, lagoons, live corals, | 6-30
Cosmocampus banneri habitat may occur habitat may occur rock, sponges, sand and rubble
Low reef Banded pipefish, Ringed pipefish Species or species Species or species Free-swimming fishes that are usually found at the front of 10-25
Doryrhamphus dactyliophorus habitat may occur habitat may occur caves or reef overhangs. This species inhabits protected
coastal reefs, in large caves or among boulders with long-
spined urchins
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Habitat

Hippocampus planifrons

habitat may occur

habitat may occur

Low reef Bluestripe pipefish, Indian blue- Species or species Species or species Free-swimming benthic fishes found in various reef habitats in 049
stripe pipefish, Pacific blue-stripe habitat may occur habitat may occur coastal to outer reefs, and usually stay close to small caves or
pipefish narrow crevices into which they retreat when threatened
Doryrhamphus excisus
Low reef Cleaner pipefish, Janss' pipefish Species or species Species or species Found in various reef habitats in coastal to outer reefs, and 5-30
Doryrhamphus janssi habitat may occur habitat may occur usually stay close to small caves or narrow crevices
Low Reef Tiger pipefish Species or species Species or species Usually seen in estuaries on rubbly, sandy or weedy bottoms 2-30
Filicampus tigris habitat may occur habitat may occur
Low Reef Brock's pipefish Species or species Species or species Occurs on coral and rocky reefs with algae. Inhabits patches of | 3-45
Halicampus brocki habitat may occur habitat may occur coral and macro-algae on coastal reefs
Low Reef Red-hair pipefish, Duncker's Species or species Species or species A reef associated species usually found on sandy and algal- 1-25
pipefish habitat may occur habitat may occur rubble habitats
Halicampus dunckeri
Deep Mud pipefish, Gray's pipefish Species or species Species or species Inhabits silty and muddy soft bottoms on the continental shelf 0-100
Halicampus grayi habitat may occur habitat may occur from inshore bays to deep offshore areas to 100 m
Low Reef Spiny-snout pipefish Species or species Species or species Inhabits shallow coral rubble areas in lagoons and intertidal 5-10
Halicampus spinirostris habitat may occur habitat may occur zones of inshore coral reefs
Low Reef Ribboned pipehorse, Ribboned Species or species Species or species Inhabits a variety of inshore shallow water areas including 0-18
seadragon habitat may occur habitat may occur weedy regions bordering open substrates, coral reefs, rocky,
Haliichthys taeniophorus gravel, sandy and muddy substrates; also associated with
sponges, algae, hydroids, shells and seagrass
Shallow Beady pipefish, Steep-nosed Species or species Species or species Found in lower reaches of streams and rivers, seagrass beds 0-5
pipefish habitat may occur habitat may occur in estuaries and other shallow inshore habitats
Hippichthys penicillus
Deep Spiny seahorse, Thorny seahorse Species or species Species or species Inhabits areas with both hard and soft bottoms, often attached | 5-95
Hippocampus histrix habitat may occur habitat may occur to soft corals or sponges at 10-95 m, usually 15-40 m. Also
found on shallower algae-rubble or rocky reef areas
Low Reef Spotted seahorse, Yellow seahorse | Species or species Species or species Inhabits coastal bays, harbours and lagoons, sandy sediments | 0-55
Hippocampus kuda habitat may occur habitat may occur in rocky littoral zones, macroalgae and seagrass beds,
mangroves, muddy bottoms, and shallow reef flats.
Low Reef Flat-face seahorse Species or species Species or species Inhabits algal and rubble reefs in shallow bays from the 0-20

intertidal to about 20 m depth.

Santos Ltd | Eos 3D Marine Seismic Survey Environment Plan

7710-650-EMP-0011

Page 73 of 657



Assemblage

Species

Occurrence within areas

Operational Area

EMBA

Santos

Habitat

Deep Hedgehog seahorse Species or species Species or species Benthic in inner reef waters on rubble substrates and in 20-70
Hippocampus spinosissimus habitat may occur habitat may occur sponge and seagrass habitats near coral reefs; often attached
to corals in deep current-prone channels between reefs or
islands
Low Reef Tidepool pipefish Species or species Species or species Usually inhabits shallow inshore reefs and tidepools, amongst 1-10
Micrognathus micronotopterus habitat may occur habitat may occur sparse seagrasses and algae-rubble, in depths from 1-5 m,
although individuals have been collected from depths to 10 m
Deep Pallid pipehorse, Hardwick's Species or species Species or species Mostly known from trawled specimens captured from 12— 12-180
pipehorse habitat may occur habitat may occur 100 m depth, though it has been collected in depths of up to
Solegnathus hardwickii 180 m
Deep/ shelf Gunther's pipehorse, Indonesian Species or species Species or species Benthic inhabitant of outer continental shelf waters and has 42-180
pipefish habitat may occur habitat may occur been captured from depths of 42—180 m. Trawl bycatch
Solegnathus lettiensis records in 150-180 m water depths in Australia
Low Reef Robust ghost pipefish, Blue-finned Species or species Species or species Reef associated 0-10
ghost pipefish habitat may occur habitat may occur
Solenostomus cyanopterus
Low Reef Double-end pipehorse, Double- Species or species Species or species Inhabits shallow, protected waters of bays, lagoons and 0-10
ended pipehorse, Alligator Pipefish habitat may occur habitat may occur estuaries including mangrove areas, in association with
Syngnathoides biaculeatus seagrass beds and macroalgae
Low Reef Bentstick pipefish, Bend Stick Species or species Species or species Inhabits sheltered coastal lagoon and reef areas on sandy and | 1-42
pipefish, Short-tailed pipefish habitat may occur habitat may occur rubble habitats amongst seagrasses and macroalgae at 1-
Trachyrhamphus bicoarctatus 30 m. Has been recorded to 42 m
Deep Straightstick pipefish, Long-nosed Species or species Species or species Most specimens have been trawled or dredged from muddy to | 16-91
pipefish, Straight Stick pipefish habitat may occur habitat may occur sandy-bottom habitats in depths of 16-91 m, in association with
Trachyrhamphus longirostris sand, rubble, seagrasses, algae, sponges, sea pens and
hydroids
Low Reef Reef-top Pipefish - Species or species Most specimens are associated with live and dead corals, 0-20
Corythoichthys haematopterus habitat may occur dead coral knolls, rocks, reef flats, algae, mangroves,
seagrass, coral rubble, rock rubble, sand and silt.
Low Reef Short-keel Pipefish, Short-keeled - Species or species Usually inhabits mudflats, mangroves, gravel, sandy and rocky | 0-20
Pipefish habitat may occur habitats, and coral and shell rubble.
Hippichthys parvicarinatus
Low Reef Girdled Pipefish - Species or species Most specimens were dredged or trawled in depths of 8-31 m 10-20

Festucalex cinctus

habitat may occur

but divers collected some specimens over rubble bottoms in
depths of 12 m.
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Shallow Blue-speckled Pipefish, Blue- - Species or species Inhabiting brackish shallow-water environments in estuaries 04
spotted Pipefish habitat may occur and lower reaches of coastal rivers and streams.
Hippichthys cyanospilos

Low Reef Western Spiny Seahorse, Narrow- - Species or species Inhabits sheltered algal-covered reefs and seagrass beds to 10-30

bellied Seahorse
Hippocampus angustus

habitat may occur

about 10 m, although the species has been recorded from
depths to 30 m.

DoEE (2019a); Bray and Thompson (2019); Austin and Pollom (2019); Froese and Pauly 2019); Sparks and Pollom, R. (2017), Pollom (2017); Manning and Pollom (2017); Vaidyanathan and Pollom (2017)
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3.7 Protected species

3.71 EPBC Act-listed threatened and migratory species

A report from the EPBC Act Protected Matters Search Tool (PMST) was obtained for the Operational Area and
EMBA in April 2025 to identify the likelihood of occurrence of listed marine fauna. The results of the searches
informed the assessment of planned events in Section 6, as well as unplanned events in Section 7, associated with
the Eos 3D MSS. It should be noted that the EPBC Protected Matters database is a general database that
conservatively identifies areas in which protected species have the potential to occur.

The results of the EPBC Protected Matters Search are provided in Table 3-11. The search of the Operational Area
identified 21 threatened species and 37 migratory species as potentially occurring. The search of the EMBA
identified 85 threatened species and 81 migratory species potentially occurring. No threatened ecological
communities (TECs) were identified from either search.

The full list of species identified from the PMST is provided in the EPBC Act Protected Matters Search Reports
(Appendix C). The PMST is a digital tool that describes species distribution using grid-based data. In coastal areas,
grid blocks for terrestrial species may overlap with marine areas, which does not reflect the actual habitat of those
species. Literature on terrestrial species reported within the EMBA was reviewed, and in some cases the species
was determined not to be at risk from marine-based impacts, and therefore these species have not been included
in the EP. The Omura’s whale did not appear in the PMST search, but was listed as migratory in September 2024
so has been included below and the impact assessment in Section 6 and 7.

Table 3-12 lists those species that may be affected by the identified threats described in Species Conservation and
Recovery Management Plans due to planned or unplanned events associated with the Activity. Cross references to
the relevant EP section for the assessment of impacts and risks are also provided in Table 3-12.
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Table 3-11: EPBC Act-listed threatened and migratory species that may occur within the Operational Area and EMBA
EPBC Act Status: CE = Critically Endangered, E: Endangered, V = Vulnerable, M = Migratory, CD = Conservation Dependent

Operational PMST Assessment of
Area value/sensitivity within

Value/Sensitivity

EPBC Act EMBA PMST Assessment of

Presence value/sensitivity within the EMBA

Scientific Name Status

Common Name Presence

Marine Mammals

the Operational Area

known to occur

Sei whale Balaenoptera borealis VvV, M v Species or species habitat Foraging, feeding or related behaviour
may occur likely to occur

Bryde’s whale Balaenoptera edeni M v Species or species habitat Species or species habitat likely to
may occur occur

Blue whale Balaenoptera musculus E,M v Species or species habitat Migration route known to occur
likely to occur

Fin whale Balaenoptera physalus VvV, M v Species or species habitat Foraging, feeding or related behaviour
may occur likely to occur

Humpback whale Megaptera novaeangliae M v Species or species habitat Breeding known to occur
likely to occur

Killer whale Orcinus orca M v Species or species habitat Species or species habitat may occur
may occur

Spotted bottlenose dolphin Tursiops aduncus M v Species or species habitat Species or species habitat known to

(Arafura/Timor sea population) likely occur occur

Indo-Pacific humpback dolphin | Sousa chinensis V,M v Species or species habitat Species or species habitat known to
likely occur occur

Omura’s whale Balaenoptera omurai M v Species or species habitat Species or species habitat known to
likely occur occur

Dugong Dugong dugon M X N/A Species or species habitat known to

occur

Australian snubfin dolphin Orcaella heinsohni V,M X N/A Breeding known to occur

Sperm whale Physeter macrocephalus M X N/A Species or species habitat may occur

Australian Humpback dolphin Sousa sahulensis VvV, M X N/A Breeding known to occur

Marine Reptiles

Loggerhead turtle Caretta caretta E,M v Species or species habitat Foraging, feeding or related behaviour
known to occur known to occur

Green turtle Chelonia mydas VvV, M v Species or species habitat Breeding known to occur
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PMST Assessment of
value/sensitivity within the EMBA

Presence

the Operational Area

known to occur

Leatherback turtle Dermochelys coriacea E, M v Species or species habitat v Species or species habitat known to
likely to occur occur
Hawksbill turtle Eretmochelys imbricata V,M v Species or species habitat v Breeding known to occur
likely to occur
Olive ridley turtle Lepidochelys olivacea E, M v Species or species habitat v Breeding known to occur
known to occur
Flatback turtle Natator depressus V,M v Species or species habitat v Breeding known to occur
known to occur
Pig-nosed Turtle, Pitted Shell Carettochelys insculpta \% X N/A v Species or species habitat likely to
Turtle occur
Salt-water crocodile Crocodylus porosus M v Species or species habitat v Species or species habitat likely to
likely to occur occur
Short-nosed seasnake Aipysurus apraefrontalis CE X N/A v Species or species habitat likely to
occur
Leaf-scaled seasnake Aipysurus foliosquama CE X N/A v Species or species habitat may occur
Dusky seasnake Aipysurus fuscus E X N/A v Species or species habitat known to
occur within area
Northern Blue-tongued Skink Tiliqua scincoides intermedia CE X N/A v Species or species habitat known to
occur within area
Mertens' Water Monitor Varanus mertensi E X N/A v Species or species habitat known to
occur within area
Mitchell's Water Monitor Varanus mitchelli CE X N/A v Species or species habitat known to
occur within area
Fish, Sharks and Rays
Great white shark Carcharodon carcharias V,M v Species or species habitat v Species or species habitat may occur
may occur
Northern river shark Glyphis garricki E v Species or species habitat v Breeding known to occur
may occur
Freshwater sawfish Pristis pristis V,M v Species or species habitat v Species or species habitat known to
may occur occur
Green sawfish Pristis zijsron V,M v Species or species habitat v Species or species habitat known to

occur
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PMST Assessment of

Value/Sensitivity

Operational

EPBC Act EMBA PMST Assessment of

Common Name

Scientific Name

Status

Area value/sensitivity within

Presence

value/sensitivity within the EMBA

Presence

the Operational Area

may occur

Whale shark Rhincodon typus V,M v Species or species habitat v Foraging, feeding or related behaviour
may occur known to occur

Shortfin mako Isurus oxyrinchus M v Species or species habitat v Species or species habitat likely to
likely to occur occur

Longfin mako Isurus paucus M v Species or species habitat v Species or species habitat likely to
likely to occur occur

Oceanic whitetip shark Carcharhinus longimanus M v Species or species habitat v Species or species habitat may occur
may occur

Speartooth shark Glyphis glyphis CE X N/A v Species or species habitat known to

occur

Grey Nurse Shark Carcharias taurus M v Species or species habitat v Species or species habitat known to
likely to occur occur

Reef manta ray Manta alfredi M v Species or species habitat v Species or species habitat known to
likely to occur occur

Giant manta ray Manta birostris M v Species or species habitat v Species or species habitat likely to
likely to occur occur

Narrow sawfish Anoxypristis cuspidata M v Species or species habitat 4 Species or species habitat known to
likely to occur occur

Dwarf sawfish Pristis clavata V, M v Species or species habitat v Breeding known to occur
known to occur

Scalloped Hammerhead Sphyrna lewini CD v Species or species habitat v Species or species habitat known to
likely to occur occur

Seabirds and Migratory Shorebirds

Red knot Calidris canutus E,M v Species or species habitat v Species or species habitat known to
may occur occur

Curlew sandpiper Calidris ferruginea CE, M v Species or species habitat v Species or species habitat known to
may occur occur

Eastern curlew Numenius madagascariensis CE,M v Species or species habitat v Species or species habitat known to
may occur occur

Little curlew Numenius minutus M X N/A v Roosting known to occur

Common noddy Anous stolidus M v Species or species habitat v Foraging, feeding or related behaviour

known to occur
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Streaked shearwater Calonectris leucomelas M v Species or species habitat v Species or species habitat known to
likely to occur occur
Lesser frigatebird Fregata ariel M v Species or species habitat v Breeding known to occur
likely to occur
Great frigatebird Fregata minor M v Species or species habitat v Species or species habitat known to
may occur occur
Common sandpiper Actitis hypoleucos M v Species or species habitat v Species or species habitat known to
may occur occur
Sharp-tailed sandpiper Calidris acuminata V,M v Species or species habitat v Roosting known to occur
may occur
Pectoral sandpiper Calidris melanotos M v Species or species habitat v Species or species habitat known to
may occur occur
Marsh sandpiper Tringa stagnatilis M X N/A v Roosting known to occur
Terek sandpiper Xenus cinereus V,M X N/A v Roosting known to occur
Osprey Pandion haliaetus M X N/A v Breeding known to occur within area
Whimbrel Numenius phaeopus M X N/A 4 Roosting known to occur
Australian lesser noddy Anous tenuirostris melanops \Y, X N/A v Foraging, feeding or related behaviour
known to occur
Great knot Calidris tenuirostris CE X N/A v Roosting known to occur
Red goshawk Erythrotriorchis radiatus \Y X N/A v Species or species habitat known to
occur
Nunivak bar-tailed godwit Limosa lapponica baueri \Y, X N/A v Species or species habitat known to
occur
Northern Siberian bar-tailed Limosa lapponica menzbieri CE X N/A v Species or species habitat known to
godwit occur
Black-tailed godwit Limosa limosa E, M X N/A v Roosting known to occur
Australian painted snipe Rostratula australis X N/A v Species or species habitat likely to
occur
Fork-tailed swift Apus pacificus M X N/A v Species or species habitat likely to
occur
Roseate tern Sterna dougallii M X N/A v Breeding likely to occur
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PMST Assessment of
value/sensitivity within the EMBA

Presence

the Operational Area

Little tern Sternula albifrons V,M X N/A v Breeding known to occur

Bridled tern Onychoprion anaethetus M X N/A v Breeding known to occur

Greater crested tern Thalasseus bergii M X N/A v Breeding known to occur

Abbott’s booby Papasula abbotti E X N/A v Species or species habitat may occur

Brown booby Sula leucogaster M X N/A v Breeding known to occur

Red-footed booby Sula sula M X N/A v Breeding known to occur

Oriental reed-warbler Acrocephalus orientalis M X N/A v Species or species habitat known to
occur

White-tailed tropicbird Phaethon lepturus E,M v Species or species habitat v Species or species habitat known to

may occur within area occur
Red-tailed tropicbird Phaethon rubricauda westralis E v Breeding known to occur v Breeding known to occur within area
within area

Christmas Island White-tailed Phaethon lepturus fulvus E X N/A v Foraging, feeding or related behaviour

Tropicbird likely to occur within area

Greater sand plover Charadrius leschenaultii V,M X N/A 4 Species or species habitat known to
occur

Lesser sand plover Charadrius mongolus E,M X N/A v Roosting known to occur

Oriental plover Charadrius veredus M X N/A v Roosting known to occur

Little ringed plover Charadrius dubius M X N/A v Roosting known to occur

Pacific golden plover Pluvialis fulva M X N/A v Roosting known to occur

Grey plover Pluvialis squatarola V.M X N/A v Roosting known to occur

Sanderling Calidris alba M X N/A v Roosting known to occur

Oriental pratincole Glareola maldivarum M X N/A v Roosting known to occur

Red-necked stint Calidris ruficollis M X N/A v Roosting known to occur

Long-toed stint Calidris subminuta M X N/A v Roosting known to occur

Swinhoe's snipe Gallinago megala M X N/A v Roosting known to occur

Pin-tailed snipe Gallinago stenura M X N/A v Roosting known to occur

Broad-billed sandpiper Limicola falcinellus M X N/A v Roosting known to occur

Wood sandpiper Tringa glareola M X N/A v Roosting known to occur
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Asian dowitcher Limnodromus semipalmatus VvV, M X N/A v Roosting known to occur

Grey-tailed tattler Tringa brevipes M X N/A v Roosting known to occur

Wandering tattler Tringa incana M X N/A v Roosting known to occur

Common greenshank Tringa nebularia E, M X N/A v Species or species habitat known to
occur

Ruddy turnstone Arenaria interpres VvV, M X N/A v Roosting known to occur

Hooded Robin (Tiwi Islands) Melanodryas cucullata CE X N/A v Species or species habitat known to

melvillensis occur

Tiwi Masked Owl Tyto novaehollandiae melvillensis | E X N/A v Species or species habitat known to
occur

Barn Swallow Hirundo rustica M X N/A v Species or species habitat known to
occur

Curlew Sandpiper Calidris ferruginea CE, M X N/A v Species or species habitat known to
occur

Bar-tailed Godwit Limosa lapponica M X N/A v Species or species habitat known to
occur

Night Parrot Pezoporus occidentalis X N/A v Species or species habitat may occur

Yellow Chat (Alligator Rivers) Epthianura crocea tunneyi X N/A v Species or species habitat may occur

Oriental Cuckoo Cuculus optatus X N/A v Species or species habitat known to
occur

Gouldian Finch Erythrura gouldiae E X N/A v Species or species habitat known to
occur

Masked Owl (northern) Tyto novaehollandiae kimberli Vv X N/A v Species or species habitat known to
occur

Red-rumped Swallow Cecropis daurica M X N/A v Species or species habitat known to
occur

Grey Falcon Falco hypoleucos \Y, X N/A v Species or species habitat known to
occur

Partridge Pigeon (western) Geophaps smithii blaauwi Vv X N/A v Species or species habitat likely to
occur

Grey Wagtail Motacilla cinerea M X N/A v Species or species habitat known to

occur
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Yellow Wagtail Motacilla flava M X N/A v Species or species habitat known to
occur

Crested Shrike-tit (northern) Falcunculus frontatus whitei \% X N/A v Species or species habitat likely to
occur

Partridge Pigeon (eastern) Geophaps smithii smithii \Y, X N/A v Species or species habitat known to
occur

Note: Species identified in the PMST Report that are considered terrestrial were excluded from this table as they are not relevant to the impacts and risks of this activity.

Table 3-12: Relevant threats identified in Recovery Plans and Conservation Advice for species that occur or may occur within the EMBA and which may be
affected by the Activity

Common Name Recovery Plan / Threats identified as relevant | Requirements / advice relevant to the Eos 3D MSS Addressed in EP

Conservation Advice to the Activity Section

Marine Mammals

Blue whale Blue Whale Conservation Noise interference e Anthropogenic noise in biologically important areas will be 6.3
Management Plan 2015-2025 managed such that any blue whale continues to use the area
(2015) without injury and is not displaced from a foraging area.

e EPBC Act Policy Statement 2.1—Interaction between offshore
seismic exploration and whales is applied to all seismic surveys.

Habitat modification ¢ Implement measures to reduce adverse impacts of habitat 71,72
degradation and/or modification.

Vessel disturbance e Ensure all vessel strike incidents are reported in the National Ship | 7.6
Strike Database.

e Ensure the risk of vessel strikes on blue whales is considered
when assessing actions that increase vessel traffic in areas where
blue whales occur and, if required, implement appropriate
mitigation measures.

Fin whale Approved Conservation Advice | Pollution (persistent toxic e Implement measures to manage and reduce, where possible 71,72,7.3
for Balaenoptera physalus (fin pollutants) waste generation.
whale) (2015)

e Reduce and, where possible, eliminate any adverse impacts of
marine debris.

Vessel strike e Ensure all vessel strike incidents are reported in the National 7.6
Vessel Strike Database.
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Santos

Addressed in EP

Conservation Advice to the Activity Section
Anthropogenic noise and All seismic surveys must be undertaken consistent with Part A of 6.3
acoustic disturbance the EPBC Act Policy Statement 2.1 — Interaction between offshore
seismic exploration and whales.
Habitat degradation Implement measures to reduce adverse impacts of habitat 71,72
degradation and/or modification.
Sei whale Approved Conservation Advice | Pollution (persistent toxic Implement measures to manage and reduce, where possible, 71,72,7.3
for Balaenoptera borealis (sei pollutants) waste generation.
whale) (2015a) ) . . .
Vessel strike Ensure all vessel strike incidents are reported in the National 7.6
Vessel Strike Database.
Anthropogenic noise and All seismic surveys must be undertaken consistent with Part A of 6.3
acoustic disturbance the EPBC Act Policy Statement 2.1 — Interaction between offshore
seismic exploration and whales.
Habitat degradation including Implement measures to reduce adverse impacts of habitat 71,72
pollution (increasing port degradation and/or modification.
expansion and coastal
development)
Humpback dolphin Approved Conservation Advice | Vessel strike Ensure all vessel strike incidents are reported in the National 7.6
for Sousa sahulensis Vessel Strike Database.
(Australian humpback dolphin),
(2025a)
Habitat loss and degradation Implement measures to reduce adverse impacts of habitat 71,72
degradation and/or modification.
Snubfin dolphin Approved Conservation Advice | Vessel strike Ensure all vessel strike incidents are reported in the National 7.6
for Orcaella heinsohni Vessel Strike Database.
(Australian snubfin dolphin),
(2025b);
Habitat loss and degradation Implement measures to reduce adverse impacts of habitat 71,72
degradation and/or modification.
Marine Reptiles
Green turtle Recovery plan for marine Deteriorating water quality Implement measures to manage and reduce, where possible 71,72,7.3
Hawksbill turtle turtles in Australia 2017-2027 waste generation.
2017
Flatback turtle ( ) Marine debris Reduce and, where possible, eliminate any adverse impacts of 75
Leatherback turtle marine debris on marine turtles.
Loggerhead turtle Light pollution Manage artificial light from onshore and offshore sources to 6.5
Olive ridley turtle ensure biologically important behaviours of nesting adults and
emerging/dispersing hatchlings can continue.
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Recovery Plan /
Conservation Advice

Threats identified as relevant

Requirements / advice relevant to the Eos 3D MSS

Santos

Section

to the Activity

Addressed in EP

Vessel disturbance Manage activities to ensure marine turtles are not displaced from 7.6
identified habitat critical to the survival and biological important
areas.
Noise interference A precautionary approach should be applied to seismic work, such | 6.3
that surveys planned to occur inside important internesting habitat
should be scheduled outside the nesting season.
Seismic surveys must undertake soft starts during surveys
irrespective of location and time of year to protect marine turtles.
Leatherback turtle Approved Conservation Advice | Boat strike No explicit relevant management actions; vessel strikes identified 7.6
for Dermochelys coriacea as a threat.
Leatherback Turtle (TSSC ) - - - - ;
2009) Habitat degradation (Changes Identify and protect migratory corridors between nesting beaches 6.5, 7.1
to breeding sites and and common foraging areas to facilitate colonization.
degradation of foraging areas)
Marine Debris No explicit relevant management actions; marine debris identified | 7.5
as a threat.
Climate Change No explicit relevant management actions; climate change 6.7
identified as a possible threat
Short-nosed seasnake | Commonwealth Conservation Degradation of reef habitat Implement measures to reduce adverse impacts of habitat 71,72
Advice on Aipysurus degradation and/or modification.
apraefrontalis (short-nosed
seasnake) (2010)
Leaf-scaled seasnake Approved Conservation Advice | Degradation of reef habitat Implement measures to reduce adverse impacts of habitat 71,72
for Aipysurus foliosquama degradation and/or modification.
(Leaf-scaled seasnake) (2010)
Fish, Sharks and Rays
Dwarf sawfish Sawfish and River Sharks Habitat degradation and Reduce and, where possible, eliminate any adverse impacts of 71,72
Multispecies Recovery Plan modification marine debris on sawfish and river shark species noting the
(2015) linkages with the Threat Abatement Plan for the Impact of Marine
Debris on Vertebrate Marine Life.
Take into account and protect BIAs for sawfish and river sharks
when assessing the impact of proposed activities in the marine
environment.
Green sawfish Commonwealth Conservation Habitat degradation and Reduce and, where possible, eliminate any adverse impacts of 71,72,75
Advice on Pristis zijsron (green | modification marine debris on sawfish and river shark species noting the
sawfish)
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Recovery Plan /
Conservation Advice

Threats identified as relevant

Requirements / advice relevant to the Eos 3D MSS

Santos

Section

to the Activity

Addressed in EP

Sawfish and River Sharks linkages with the Threat Abatement Plan for the Impact of Marine
Multispecies Recovery Plan Debris on Vertebrate Marine Life.
(2015) Take into account and protect BlAs for sawfish and river sharks
when assessing the impact of proposed activities in the marine
environment.
Freshwater sawfish Approved Conservation Advice | Habitat degradation/ Implement measures to reduce adverse impacts of habitat 71,72
for Pristis pristis (largetooth modification degradation and/or modification.
sawfish) (2025c). Take into account and protect BIAs for sawfish and river sharks
when assessing the impact of proposed activities in the marine
environment.
Great white shark Recovery plan for the White Ecosystem effects as a result Implement measures to reduce adverse impacts of habitat 71,72
Shark (Carcharodon of habitat modification and degradation and/or modification.
carcharias) (2013) climate change
Whale shark Approved Conservation Advice | Boat strike from large vessels Minimise transit time of large vessels in areas close to marine 7.6
for Rhincodon typus (whale features likely to correlate with whale shark aggregations
shark) (2015) (Ningaloo Reef, Christmas Island and the Coral Sea) and along
the northward migration route.
Habitat disruption from mineral Implement measures to reduce adverse impacts of habitat 7.6
exploration, production and disruption.
transportation
Marine debris Reduce and, where possible, eliminate any adverse impacts of 6.6,71,72,7.5
marine debris on whale sharks.
Take into account and protect BIAs for whale sharks when
assessing the impact of proposed activities in the marine
environment.
Northern river shark Approved Conservation Advice | Marine debris Reduce and, where possible, eliminate any adverse impacts of 7.5
for Glyphis garricki (Northern marine debris on sawfish and river shark species noting the
River Shark) (2014) linkages with the Threat Abatement Plan for the Impact of Marine
Debris on Vertebrate Marine Life.
Take into account and protect BlAs for sawfish and river sharks
when assessing the impact of proposed activities in the marine
environment.
Speartooth shark Approved Conservation Advice | Habitat degradation/ Implement measures to reduce adverse impacts of habitat 71,72,73,75
for Glyphis glyphis (speartooth | modification disruption.
shark) (2014c) Reduce and, where possible, eliminate any adverse impacts of
Sawfish and River Sharks marine debris on sawfish and river shark species noting the
Multispecies Recovery Plan linkages with the Threat Abatement Plan for the Impact of Marine
(2015) Debris on Vertebrate Marine Life.
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Common Name Recovery Plan / Threats identified as relevant Requirements / advice relevant to the Eos 3D MSS

Addressed in EP

Conservation Advice to the Activity Section
Take into account and protect BIAs for sawfish and river sharks
when assessing the impact of proposed activities in the marine
environment.
Grey nurse shark Recovery Plan for the Grey Ecosystem effects as a result Implement measures to reduce adverse impacts of habitat 71,72
Nurse Shark (Carcharias of habitat modification and degradation and/or modification.
taurus) (2014) climate change
Seabirds and Migratory Shorebirds
Australian lesser noddy | Approved Conservation Advice | Habitat loss, disturbance and Manage disturbance at important sites when Australian lesser 71,72,7.3
for Anous tenuirostris modification noddy are present.
meijlznopzso(%ustrallan lesser Implement measures to reduce adverse impacts of habitat
noddy) ( ) degradation and/or modification.
Bar-tailed godwit Approved Conservation Advice | Habitat loss and degradation Manage disturbance at important sites when bar-tailed godwits are | 7.1, 7.2, 7.3
for Limosa lapponica baueri from pollution present.
'(Aljar-lialled zgo(:;dgv it western Implement measures to reduce adverse impacts of habitat
askan) ( ) degradation and/or modification.
Curlew sandpiper Approved Conservation Advice | Habitat loss and degradation Manage disturbance at important sites when curlew sandpipers 71,72,7.3
for Calidris ferruginea (Curlew from pollution are present.
Sandpiper) (2015) Implement measures to reduce adverse impacts of habitat
degradation and/or modification.
Eastern curlew Approved Conservation Advice | Habitat loss and degradation Manage disturbance at important sites when eastern curlews are 71,72,7.3
for Numenius from pollution present.
ga?agasggq;gns;s (Eastern Implement measures to reduce adverse impacts of habitat
urlew) ( ) degradation and/or modification.
Northern Siberian bar- Approved Conservation Advice | Habitat loss and degradation Manage disturbance at important sites when northern Siberian 71,72,7.3
tailed godwit for Limosa lapponica menzbieri | from pollution bar-tailed godwits are present.
(Sb{a)r-t_alledz%o%wn northern Implement measures to reduce adverse impacts of habitat
iberian)( ) degradation and/or modification.
Red knot Approved Conservation Advice | Chronic and acute pollution Implement measures to manage and reduce, where possible, 71,72,7.3
for Calidris canutus (Red knot) waste generation.
(2024) . — : :
Climate change No explicit relevant management actions; climate change 6.7
identified as a possible threat
Habitat loss or disturbance Implement measures to reduce adverse impacts of habitat 71,72,73
degradation and/or modification.
Manage disturbance at important sites when red knots are
present.
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Conservation Advice to the Activity Section
Great knot Approved Conservation Advice | Habitat loss and degradation Implement measures to reduce adverse impacts of habitat 71,72,7.3
for Calidris tenuirostris (Great degradation and/or modification.
knot) (2016) ) . .
Pollution/contamination Implement measures to manage and reduce, where possible, 71,72,7.3
impacts waste generation.
Disturbance Manage disturbance at important sites when great knots are 71,72,7.3
present.
Red goshawk Approved Conservation Advice | Habitat loss and degradation Implement measures to reduce adverse impacts of habitat 71,72,7.3
for Erythrotriorchis radiates degradation and/or modification.
(red goshawk) (2015)
Australian painted Approved Conservation Advice | Habitat loss, disturbance and Manage disturbance at important sites when Australian painted 71,72,7.3
shipe for Rostratula australis modification snipes are present.
(;—\511sgallan painted snipe) Implement measures to reduce adverse impacts of habitat
( ) degradation and/or modification.
Lesser sand plover Approved Conservation Advice | Habitat loss and degradation Implement measures to reduce adverse impacts of habitat 71,72,73
for Charadrius mongolus degradation and/or modification.
(lesser sand plover) (2016) ) . )
Pollution/contamination Implement measures to manage and reduce, where possible, 71,72,73
impacts waste generation.
Disturbance Manage disturbance at important sites when lesser sand plovers 71,72,7.3
are present.
Greater sand plover Approved Conservation Advice | Habitat loss and degradation Implement measures to reduce adverse impacts of habitat 71,72,7.3
for Charadrius leschenaultia degradation and/or modification.
(greater sand plover) (2016) ; . )
Pollution/contamination Implement measures to manage and reduce, where possible, 71,72,7.3
impacts waste generation.
Disturbance Manage disturbance at important sites when greater sand plovers | 7.1,7.2,7.3
are present.
Common sandpiper, Wildlife conservation plan for Habitat degradation/ Manage disturbance at important sites migratory shorebirds are 71,72,7.3
red knot, oriental migratory shorebirds (2015) modification (oil pollution) present.
I")tltcl)ve'r’ gr((ejy ;lnlover, Implement measures to reduce adverse impacts of habitat
tie ringed plover, degradation and/or modification.
lesser sand plover,
greater sand plover,
Pacific golden plover,
oriental pratincole, bar-
tailed godwit, black-
tailed godwit, pin-tailed
snipe, Swinhoe’s snipe,
whimbrel, little curlew,
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terek sandpiper,
common sandpiper,
marsh sandpiper, wood
sandpiper, common
greenshank, ruddy
turnstone, Asian
dowditcher, great knot,
sanderling, red-necked
stint, long-toed stint,
broad-billed sandpiper,
pectoral sandpiper,
sharp-tailed sandpiper

Red-tailed tropicbird Conservation advice for Habitat loss and degradation ¢ Implement measures to reduce adverse impacts of habitat 71,72,7.3
Phaethon rubricauda westralis) degradation and/or modification.
(Indian Ocean red-tailed
tropicbird)(2023)

Little tern Conservation Advice for Habitat loss and degradation ¢ Implement measures to reduce adverse impacts of habitat 71,72,7.3

Sternula albifrons (Little tern),

(2025d)

degradation and/or modification.
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3.7.2

BlAs are regions where a particular species is known or likely to display important behaviours such as aggregation,
resting, breeding, foraging, nesting or migration (DAWE 2016). BIAs have no legal status; however, they provide

Summary of biologically important areas

information to help inform regulatory and management decisions.

Table 3-13 identifies the BIAs associated with threatened and/or migratory species occurring within the EMBA with

Santos

potential for overlap with the Operational Area. The distances in Table 3-13 are from the boundary of the
Operational Area to the closest boundary of the respective BIA.

Table 3-13: Threatened and migratory species BlAs within the EMBA and potential for overlap with

Operational Area

Species BIA Location Distance from
Operational Area
Marine mammals
Australian snubfin Foraging Cape Londonderry and King George River 101 km SSW
dolphin Ord River 112 km SSW
Napier Broome Bay 147 km SSW
Vansittart Bay, Anjo Peninsula 153 km SSW
Bougainville Peninsula 191 km WSW
Admiralty Gulf and Parry Harbour 218 km WSW
Maret and Biggee Island 318 km WSW
Port Nelson, York Sound, Prince Frederick Harbour | 335 km SSW
Breeding Cape Londonderry and King George River. 101 km SSW
Ord River 112 km SSW
Napier Broome Bay 147 km SSW
Vansittart Bay, Anjo Peninsula 153 km SSW
Bougainville Peninsula 191 km WSW
Darwin Harbour 214 km ENE
Admiralty Gulf and Parry Harbour 218 km WSW
Port Nelson, York Sound, Prince Frederick Harbour | 335 km SSW
Calving Cape Londonderry and King George River. 101 km SSW
Ord River 112 km SSW
Napier Broome Bay 147 km SSW
Vansittart Bay, Anjo Peninsula 153 km SSW
Bougainville Peninsula 191 km WSW
Admiralty Gulf and Parry Harbour 218 km WSW
Port Nelson, York Sound, Prince Frederick Harbour | 335 km SSW
Resting Cape Londonderry and King George River 101 km SSW
Ord River 112 km SSW
Napier Broome Bay 147 km SSW
Vansittart Bay, Anjo Peninsula 153 km SSW
Bougainville Peninsula 191 km WSW
Admiralty Gulf and Parry Harbour 218 km WSW
Port Nelson, York Sound, Prince Fredrick Harbour 335 km SSW
Indo-Pacific Breeding Darwin Harbour 202 km ENE
humpback dolphin Port Nelson, York Sound, Prince Frederick Harbour | 335 km SSW
Foraging Vansittart Bay, Anjo Peninsula 153 km SSW
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Species BIA Location Distance from
Operational Area
Bougainville Peninsula 191 km WSW
Admiralty Gulf and Parry Harbour 218 km WSW
Maret and Biggee Island 318 km WSW
Port Nelson, York Sound, Prince Frederick Harbour | 335 km SSW
Calving Maret and Biggee Island 318 km WSW
Port Nelson, York Sound, Prince Frederick Harbour | 335 km SSW
Pygmy blue whale Migration Augusta to Derby 363 km WNW
Foraging Scott Reef 607 km WSW
Humpback Whale Reproduction Kimberley/Coastal North Lacepede Island, Camden | 326 km WSW
Migration Sound
Indo-Pacific/Spotted Breeding Darwin Harbour 214 km ENE
Bottlenose Dolphin
Marine Reptiles
Loggerhead turtle Foraging Western Joseph Bonaparte Depression Within
Flatback turtle Foraging Western Joseph Bonaparte Depression Within
Holothuria Zone (Northern Kimberley, Holothuria 224 km WNW
Banks)
Internesting Melville Island, Cobourg Peninsula 90 km ENE
Internesting buffer Cape Domett 39 km SSW
Lacepede Island 645 km SWS
Nesting The main nesting beach at Cape Domett is a 1.9- 127 km S
km-long north-west-facing sandy beach on the east
of the Cambridge Gulf, East Kimberley, Western
Australia (14 48.10S, 128 24.50E), located
approximately 80 km north-north-east of the nearest
town, Wyndham.
Olive Ridley Foraging Western Joseph Bonaparte Depression Within
JBG Within
Western JBG — banks Within
Northern JBG 98 km NNE
Fog Bay 147 km ENE
Internesting Fog Bay to Cox Peninsula 151 km ENE
Bathurst Island/Melville Island — North-west 237 km NNE
Greenhill Island 379 km ENE
Green turtle Foraging JBG Within
Browse Island 462 km WSW
Internesting North-west of Melville Island 263 km NNE
Nesting Cassini Island 243 km WSW
Cartier Island 438 km WNW
Internesting buffer Cassini Island 224 km WSW
Cartier Island 418 km NW
Hawksbill turtle Foraging Cartier Island 437 km WNW
Internesting Greenhill Island 379 km ENE
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BIA

Location
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Distance from
Operational Area

Whale shark ‘ Foraging ‘ Northward from Ningaloo along 200 m isobaths | 205 km WSW
Seabirds and Migratory Shorebirds
Lesser crested tern Breeding Kimberley, Pilbara and Gascoyne coasts and 75 km SSW
. islands including Ashmore Reef
Foraging
Roseate tern Breeding Kimberley, Pilbara and Gascoyne coasts and 131 km SSW
islands including Ashmore Reef
Low Rocks and Stern Island in Admiralty Gulf 200 km WSW
Foraging Kimberley, Pilbara and Gascoyne coasts and 131 km SSW
islands including Ashmore Reef
Low Rocks and Stern Island in Admiralty Gulf 200 km WSW
Lesser frigatebird Breeding Kimberley and Pilbara coasts and islands also 108 km WSW
. Ashmore Reef.
Foraging
Greater frigatebird Breeding Kimberley and Ashmore Reef 384 km WNW
Foraging
Wedge-tailed Breeding Kimberley, Pilbara and Gascoyne coasts and 389 km WNW
shearwater . islands including Ashmore Reef
Foraging
White-tailed tropicbird | Breeding Kimberley, Pilbara and Gascoyne coasts and 392 km WNW
) islands including Ashmore Reef
Foraging
Red-footed booby Breeding North west Kimberley and Ashmore reef 384 km WNW
Foraging
Brown booby Breeding Kimberley and northern Pilbara coasts and islands 371 km WSW
. also Ashmore Reef.
Foraging
Little tern Breeding Kimberley, Pilbara and Gascoyne coasts and 232 km WSW
) islands including Ashmore Reef
Foraging
Resting Ashmore Reef 619 km WSW
Great crested tern Breeding Seagull Island, off NW of Cape Van Diemen, 265 km NNE
Melville Island

3.7.3

Marine mammals

Several species of marine mammals are known to occur in the region and have wide distributions that are
associated with feeding and migration patterns linked to reproductive cycles. Within EMBA, there are three species
of dolphins known to occur regularly in the area; namely the spotted bottlenose dolphin (Arafura/Timor sea
population), the Australian snubfin dolphin and the Australian humpback dolphin (DSEWPAC 2012b). Regarding
whales, there are eight species that occur regularly within EMBA including the sei whale, the Bryde’s whale, the
pygmy blue whale, the fin whale, the humpback whale, the killer whale, the sperm whale and the omura’s whale
(DSEWPAC 2012a). The dugong is also a mammal species known to occur within the EMBA.

There are three threatened and migratory species and five migratory marine mammal species identified by the
EPBC Act PMST Report as potentially occurring in the Operational Area. Three threatened and migratory and eight
migratory species were identified as potentially occurring in the EMBA (refer to Table 3-14). No BlAs for marine
mammals are located within the Operational Area. The following BlAs are located within the EMBA (refer to

Table 3-14, Figure 3-8 and Figure 3-9):

+ The closest Australian snubfin dolphin breeding/calving/resting and foraging BlAs are located near Cape
Londonderry and King George River, approximately 101 km south south-west of the Operational Area at
the closest point. Other breeding/calving/resting and foraging BIAs are located around Ord River and
Napier Broome Bay, approximately 112 km and 147 km south south-west respectively, from the
Operational Area.
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+ Indo-Pacific humpback dolphin foraging BlAs are located along the Kimberley coastline, 153 km south
south-west of the Operational Area at the closest point. The nearest breeding BIA for the species is located
near Darwin Harbour (approximately 202 km east north-east of the Operational Area).

+ Pygmy blue whale migration BIA (Augusta to Derby and Scott Reef) is located approximately 363 km west
north-west of the Operational Area. The closest foraging BIA for this species is located at the Scott Reef,
607 km west south-west of the Operational Area.

+ Humpback whale reproduction and migration BIAs are located adjacent to Kimberley/Coastal North
Lacepede Island, Camden Sound, approximately 326 km west south-west of the Operational Area.

+ Indo-Pacific/Spotted Bottlenose dolphin breeding BIA is located near Darwin Harbour, approximately
214 km east north-east of the Operational Area.

A description of the distribution, migration movements, preferred habitat and life stages of the identified marine
mammal species is provided in Table 3-14, including commentary on their likely presence in the Operational Area
and EMBA.

The Omura’s whale was recently listed as a migratory species migratory species under the EPBC Act, and
isdescribed in Table 3-14. Limited information is available on Omura’s whales, but current data includes numerous
accounts of the species in the Indo-Pacific region (Cerchio et al. 2019). The species has been detected across
north-western Australia between Exmouth and Darwin including in the JBG and in the Timor Sea (McCauley 2009,
2014, cited in Cerchio et al. 2019; McPherson et al. 2016, 2017), as well as off north-east Queensland (Cerchio et
al. 2019). It is believed that some populations may be non-migratory, and, therefore, foraging, breeding, calving
and resting are likely to occur in waters where the population is distributed. A review of acoustic data by
McPherson et al. (2016, 2017) suggests they may be transient across north-western Australia; however, habitat
use and life stages across the region are unknown.
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Table 3-14: Threatened and migratory marine mammals potentially occurring within the Operational Area and EMBA

Species

Protection status

Distribution, habitat and life stages

Presence in the Operational Area and EMBA

dolphin
(Arafura/Timor Sea
populations)

Australian snubfin Vulnerable, The Australian snubfin dolphin is included in the EPBC Act Breeding/calving/resting and foraging BlAs are located within
dolphin Migratory finalised priority assessment list, proposed for assessment as the EMBA, with the closest near Cape Londonderry and King
‘Vulnerable™. George River approximately 101 km south south-west from the
Records indicate that the Australian snubfin dolphin only occurs in Operational Area at the closest point (refer to Figure 3-8).
waters off the northern half of Australia from Broome on the west Other breeding/calving/resting and foraging BlAs are located
coast to Brisbane River on the east coast. around Ord River approximately 112 km south south-west of
The Australian snubfin dolphin occurs almost exclusively in the Operational Area (refer to Figure 3-8).
protected shallow waters close to the coast and close to river and Given the species preference for shallow coastal waters, the
creek mouths (estuarine). They prefer shallow waters, less than presence of the species within the deeper offshore waters of
20 m deep (DoEE 2019a). the Operational Area is unlikely. Further, the Operational Area
There are records of Australian snubfin dolphins in waters out to does not represent a key habitat for the species or an area
23 km offshore (Peddemors and Harcourt 2008, pers. comm., where sensitive life stages (e.g. breeding, calving) occur, and
cited in DAWE 2021b). there were no sightings of Aust.ralian snubfin dolphips in the
offshore waters of the JBG during the Santos Beehive 3D
MSS (directly south of the Operational Area) in 2018.
The species may be encountered within the EMBA.
Indo-Pacific Vulnerable, Indo-Pacific humpback dolphins occur in coastal lagoons and Two breeding BIAs for Indo-Pacific humpback dolphins were
humpback dolphin Migratory enclosed bays with mangrove forests and seagrass beds, but are identified. The closest is located in Darwin Harbour,
also found in open coastal waters around islands and coastal cliffs approximately 202 km away from the Operational Area, and
in association with rock or coral reefs. The species usually occurs the other one is located at Prince Frederick Harbour, 335 km
close to the coast, generally at depths of up to 20 m, but the north-east of the Operational Area (see Figure 3-8).
species has been seen 55 km offshore in shallow water. The closest foraging BIA for this species is located in
The species does not appear to undergo large-scale seasonal Vansittart Bay on the Anjo Peninsula, which is approximately
migrations, although seasonal shifts in abundance have been 153 km south south-west of the Operational Area (see
observed (DoEE 2019a). Figure 3-8).
Indo-Pacific humpback dolphins eat a wide variety of coastal and Given the location of the BIAs relative to the Operational Area,
estuarine-associated fishes, as well as reef, littoral and demersal the species may be encountered within the Operational Area.
fish species.
A suspected pod of 10 Indo-Pacific humpback dolphins were
reported by marine fauna observers (MFOs) onboard the seismic
vessel during Santos’ Beehive 3D MSS (late-July to mid-August)
at a location in the southern JBG approximately 34 km south-east
from the Operational Area.
Spotted bottlenose Migratory Bottlenose dolphins have been recorded within the Oceanic The closest breeding BIA for this species is located near

Shoals Marine Park (10 km from the Operational Area).

Darwin Harbour, 214 km east north-east of the Operational
Area (see Figure 3-8).

2 https://www.awe.qgov.au/sites/default/files/documents/2021-finalised-priority-assessment-list.pdf
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Santos

Presence in the Operational Area and EMBA

The spotted bottlenose dolphin occurs in tropical and subtropical
coastal and shallow offshore waters of the Indian Ocean, Indo-
Pacific region and the western Pacific Ocean (DoEE 2019a).

The species is typically found close to shore, within approximately
1 km from the nearest land or oceanic islands, or in water depths
of less than 30 m.

Knowledge of the species seasonal migration and breeding is
largely unknown, however it is inferred that only the Arafura-Timor
Sea population is migratory.

e This species undertakes foraging and breeding from April to
November.

e Given the species preference for shallow water and close
proximity to shore, the presence of the species within the
Operational Area is likely to be limited. The species may
occasionally be present in the coastal region of the EMBA.

e Between February and March 2022, Santos conducted the
Petrel Sub-Basin South-West (SW) three-dimensional (3D)
marine seismic survey (MSS) in Commonwealth waters
(located directly west of the Eos 3D MSS Active Source Area,
including 115 km? overlap). During the 350 hours of survey,
four Indo-Pacific bottlenose dolphins were sighted in the area,
supporting the low likelihood of encountering this species in
the OA (Santos 2022).

Omura’s whale

Migratory

The Omura’s whale is listed as migratory and cetacean under the
EPBC Act.

Omura’s whale is a recently described species, found to be
distinct from similar species, Bryde’s whales, sei whale and the
larger fin whale (Wada et al. 2003; Cerchio et al. 2019).

The Omura’s whale is widely distributed in primarily tropical and
warm-temperate locations, between 35°S and 35°N (Cerchio et al.
2019).

In Australia, acoustic detections, photographic accounts and a
single stranding record has documented Omura’s whales around
the northern coast of Australia from Exmouth in the west to the
Great Barrier Reef in the east (Cerchio et al. 2019).

Acoustic recordings documented in Australia between 2010 and
2013 (McCauley 2009 2014) were previously attributed to Bryde’s
whales before the description of Omura’s whale song by Cerchio
et al. (2015) and the attribution of the detections as potential
Omura’s whales by Erbe et al. (2017), based a review of
spectrograms. The data from McCauley (2009, 2014) indicates the
potential year-round presence of Omura’s whales near Scott Reef,
northwest of Broome, and in the JBG.

Additionally, McPherson et al. (2017) examined recordings from
the Pilbara, west Kimberley, Browse Basin and Timor Sea for the
period 2010-2015. The JBG was not included in the study. Water
depths at the recording stations ranged from 130-500 m. In the
Timor Sea, to the north of the JBG, Omura’s whales were
detected year-round, but more commonly between April and
September, with a peak in the winter months of June and July.
Based on the recordings, the whales seem to enter the Timor Sea
in a south-west to north-east direction and leave the region in a

Given the year round detection of potential Omura’s whale
vocalisations in the JBG and across north-western Australia, the
Omura’s whale may be encountered within the Operational Area
and EMBA.
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north-east to south-west direction, leaving the area by the start of
November (McPherson et al. 2016, 2017). Fewer calls were
detected in the Timor Sea between October and March
(McPherson et al. 2017). Conversely, there were fewer detections
in the Pilbara, west Kimberley and Browse basin between May
and December (McPherson et al. 2017). The results indicate
presence across north-west Australian continental shelf, with
potential seasonal movements across the region, however,
McPherson et al. (2017) state that more data and analysis are
needed to understand coastal / oceanic basin movements and
population structure.

e ltis believed that some Omura’s whale populations may be non-
migratory, and, therefore, foraging, breeding, calving and resting
are likely to occur in waters where the population is distributed
(Cerchio et al. 2019). However, habitat use and movements
across north-western Australia are still unknown.

e No Omura’s whales (or similar species) were reported by MFOs
onboard the seismic vessel during Santos’ Beehive 3D MSS in the
JBG (late-July to mid-August) during 2018 campaign.

Sei whale Vulnerable, e The movements and distributions of sei whales are unpredictable e Given the wide-ranging nature of this species, lack of nearby
Migratory and not well documented with information suggesting that they important habitat and a preference for deeper offshore waters,
have the same general pattern of migration as most other baleen the presence of the species within the Operational Area and
whales, although it is timed a little later and they do not move to EMBA is likely to be limited.
such high latitudes (DoEE 2019a).
e There are no known mating or calving areas in Australia.
o Sei whales feed intensively between the Antarctic and subtropical
convergences and mature animals may also feed in higher
latitudes.
e Sei whales feed on planktonic crustaceans, in particular copepods
and amphipods.
Blue whale / pygmy Endangered, ¢ In Australia, there are two recognised sub-species of blue whale; e The EMBA partially overlaps with a pygmy blue whale
blue whale Migratory the Antarctic or true blue whale (Balaenoptera musculus migration BIA (Augusta to Derby), approximately 363 km west

intermedia) and the pygmy blue whale (B. m. brevicauda) (DoEE
2019a).

o Pygmy blue whales feed throughout their migratory range.
Between November and April they are primarily found in summer
foraging grounds located in southern Australian waters and the
subtropical convergence. Between March and August known
foraging aggregations occur in the Perth Canyon off Western
Australia, as well as other known foraging areas along the North
West Shelf. Pygmy Blue whales may also feed opportunistically
while migrating (DoEE 2019a).

north-west of the Operational Area (refer to Figure 3-7).
Whales tend to pass along the shelf edge at depths of 500 m
to 1000 m and appear close to the coast in the Exmouth-
Montebello Island areas on their southern migration.

e The EMBA also partially overlaps with a pygmy blue whale
foraging BIA at Scott Reef, approximately 607 km west south-
west of the Operational Area (Figure 3-7).

¢ Given the distance between the foraging habitat and the
Operational Area, the presence of the pygmy blue whale within
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Pygmy blue whales migrate from summer feeding grounds to
lower temperate and/or tropical latitudes for mating and calving
(Bannister et al. 1996). The waters off Australia are used by the
species to migrate from feeding grounds to calving grounds, as
well as to exploit predictable areas of seasonal productivity, and
are recognised as a BIA.

The following information is known about the pygmy blue whale

migration along the western coast of Australia:

— The population around southern Australia commence heading
north along the WA coast towards Indonesian waters from
April to May (McCauley 2011).

— Individuals have been recorded by satellite tags to travel along
the shelf break along the WA coast up to North West Cape,
after which they continued in a north-east directional route to
Indonesia, west of the Operational Area (Double et al. 2014).

— They are expected to pass the latitude of the Operational Area
between April and August on their northerly migration and
between ISeptember and December on their southerly
migration (McCauley 2011). Based on recent satellite tracking
data (Double et al. 2014), five tagged whales on their northern
migration passed the latitude of the Operational Area during
April and May (Double et al 2014).

— The migration extends to the Banda and Molucca Seas near

Indonesia, where calving is understood to occur (Double et al.
2014).

Pygmy blue whales prefer to travel alone or in small groups
(McCauley 2011; Gilmour et al. 2013).

the Operational Area and EMBA is likely to be infrequent and
consist of transitory individuals during migration months.

Fin whale

Vulnerable,
Migratory

Fin whales occur from polar to tropical waters, but rarely in inshore
waters (DoEE 2019a). Fin whales are widely distributed in both
hemispheres between latitudes 20—75° S (Mackintosh 1965). This
species is also common in temperate waters, the Arctic Ocean
and Southern Ocean.

There is insufficient data to prescribe migration times and routes
for fin whales; however recent sightings in Australian waters
include summer and autumn months. Fin whale calls have been
detected in Antarctic waters from February to July (DoEE 2019a).

Fin whales feed intensively in high latitudes and may feed to some
extent in lower latitudes, depending upon prey availability and
locality. Fin whales feed on planktonic crustaceans, some fish and
cephalopods (crustaceans).

¢ Given the wide-ranging nature of this species, lack of nearby
important habitat and a preference for deeper offshore waters,
the presence of the species within the Operational Area and
EMBA is likely to be limited.
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e The fin whale is the second-largest whale species, after the blue
whale.

e Fin whales are killed by ship strikes more than any other whale,
which may be due to surface feeding (DoEE 2019a).

Humpback whale Migratory e Camden Sound forms the northern extent of the humpback whale | ¢ Humpback whales migration and reproduction BlAs are
migration, breeding, calving and resting BIAs (refer to Figure 3-7). located adjacent to Kimberley/Coastal North Lacepede Island,
The numbers of humpback whales at Camden Sound peak Camden Sound, approximately 326 km west south-west of the
between June and September each year (DoEE 2019a). The Operational Area and within EMBA.
migration corridor tends to be within the 200 m isobath (Jenner et

e Humpback whale migration and reproduction occurs from May
al. 2001). to October.

e The humpback whale annual migration from the summer feeding
grounds in Antarctica to the breeding and calving grounds in
Camden Sound (approximately 385 km southwest of the
Operational Area) occurs between May and October.

o Humpback whales occur globally and throughout Australian
waters with their distribution being influenced by migratory
pathways and aggregation areas for resting, breeding and calving.
There are two genetically distinct populations of humpback whales
in Australia (west coast and east coast) (DoEE 2019a).

o The west coast population of the humpback whale is thought to be
increasing in size by about 9% per year (DoEE 2019a; Bejder et
al. 2015); estimates conducted suggest that in 2008 the population
migrating up the WA coast was at 21,750 individuals (Hedley et al.
2011).

e Humpback whales were reported by MFOs onboard the seismic
vessel during Santos’ Beehive 3D MSS in the JBG (late-July to

mid-August).

Bryde’s whale Migratory e The nearest known area of aggregation area for Bryde’s whales is | ¢ No specific feeding or breeding grounds have been discovered
Ningaloo Reef (approximately 1,800 km away from the off Australia and given the distance to the closest known
Operational Area) (DOE 2015). Aerial surveys carried out in 2009, aggregation area at Ningaloo Reef (approximately 1,800 km
between mainland Australia and Scott Reef recorded Bryde’s away), the presence of the species within the Operational Area
whales in low numbers (RPS 2010). Between September 2006 and EMBA is likely to be infrequent.

and June 2009, sea noise loggers deployed within Scott Reef also
recorded Bryde’s whales calls year round (McCauley 2011; RPS
2010).

e Bryde’s whales are distributed throughout oceanic and inshore,
tropical and warm temperate waters, between 40°N and 40°S
year-round (DOE 2015). They have been recorded off all states of
Australia, with the exception of the NT (DOE 2015).

e The inshore form of the Bryde’s whale is typically limited to the
200 m depth contour and breeds / calves year-round, whilst the
offshore form is found in deeper waters (500—1,000 m) and breeds
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and calves over several months during winter (Best et al. 1984;
Kato 2002).

Sperm whale Migratory Sperm whales have been recorded in all Australian states, Given that sperm whales are typically found in deeper, colder
however their distribution is primarily assumed from incidental waters, along the south coast of WA, interactions with the
sightings and beach-cast animals. species in the Operational Area and EMBA is likely to be
Sperm whales tend to inhabit offshore areas with a water depth of infrequent.

600 m or more and are uncommon in waters less than 300 m
(DoEE 2019a).

Killer whale Migratory The killer whale is found in all of the world's oceans, from the There are no BIA for killer whales near the Operational Area;
Arctic and Antarctic regions to tropical seas (DoEE 2019). The however, they have been reported within the Oceanic Shoals
species has been recorded in all the coastal waters of Australia, Marine Park (approximately 10 km north of the Operational
with concentrations reported in Tasmania, and common sightings Area).
in South Australia and Victoria. Given the wide-ranging nature of this species, presence within
Sightings of killer whale around the Australian coast are typically the Operational Area is possible however expected to be
recorded along the continental slope and shelf, and predominantly infrequent due to the lack of nearby important habitat and a
in the vicinity of seal colonies, which are not known to exist in the preference for coastal waters.
region (DEWHA 2008b).

No areas of significance and no determined migration routes have
been identified for this species within waters off WA (DoEE
2019a).
The specific diet of killer whales in Australian waters is not known,
but there are reports of attacks on dolphins, young humpback
whales, blue whales, sperm whales, dugongs and Australian sea
lions.
Dugong Migratory Dugongs have been reported to occur along the coastline in the The PMST Report identified the species as potentially

JBG from Cape Hay to Point Pearce, with the main populations
concentrated around Dorcherty Island (Woodside 2004),
approximately 133 km south-east of the Operational Area.

Some of the coastal waters adjacent to the region support
significant populations of dugongs, including Shark Bay, which has
an estimated population of around 10,000 individuals (DSEWPaC
2012c). Dugongs are also known to occur along the coast
throughout the Kimberley to the WA-NT border; however,
population estimates for these areas are not available (DSEWPaC
2012c).

Dugongs inhabit protected shallow coastal areas, such as wide
shallow bays and mangrove channels. Although the patterns of
dugong movement in WA are not well understood, it is thought
that dugongs move in response to seagrass and water
temperature.

occurring within the EMBA but not within the Operational Area.

There are no dugong BIlAs inside the EMBA. The closest
dugong foraging BIA is located south of Ashmore Reef
(approximately 487 km north-west of the Operational Area).
Ashmore Reef supports a population of less than

50 individuals that are genetically distinct from other Australian
populations. The reef provides breeding and feeding habitats,
with seagrass beds of the reef flats and lagoon their preferred
food source. Breeding occurs year-round at Ashmore Reef
(DoEE 2019a).

Due to the species’ foraging BIA being located 487 km from
the Operational Area, absence of suitable habitat and
preference for shallow waters, presence of the species within
the Operational Area is likely to be limited.
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Dugongs feed primarily on seagrass in shallow waters less than
10 m deep and mostly above 3 m depth (Burbidge et al. 2014). A
survey carried out in northern Australia between 1994 and 2001
using time-depth recorders deployed on 15 dugongs logged
39,507 dives. The survey identified that dugongs spend the
maijority of their time in water depths of less than 3 m (Chilvers et
al. 2004).
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Figure 3-8: Breeding and foraging BlAs for inshore dolphins
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3.7.4 Marine reptiles

3.7.41 Marine turtles

Marine turtles are known to migrate from foraging areas to mating and nesting areas. All species with the exception
of flatback turtles have an oceanic pelagic stage before moving to nearshore waters to breed. The NWMR and
NMR are considered to be significant for supporting large feeding and nesting turtle populations.

The Recovery Plan for Marine Turtles in Australia (DoEE 2017) identifies areas ‘habitat critical to the survival of a
species’ (‘habitat critical’) for marine turtle stocks under the EPBC Act. ‘Habitat critical’ is defined by the EPBC Act
Significant Impact Guidelines 1.1 — Matters of National Environmental Significance as areas necessary:

+ For activities such as foraging, breeding or dispersal

+ For the long-term maintenance of the species (including the maintenance of species essential to the
survival of the species)

+ To maintain genetic diversity and long-term evolutionary development
+  For the reintroduction of populations or recovery of the species.

It is noted that ‘habitat critical’ differs from ‘Critical Habitat’ as defined under Section 207A of the EPBC Act
(Register of Critical Habitat). No ‘Critical Habitat’ has been identified and listed for marine turtles.

The Operational Area overlaps foraging areas of the green turtle, Olive Ridley, flatback turtle and loggerhead turtle.
There are 13 habitats critical to survival of the species within the EMBA. The nearest habitat critical area is for the
flatback turtle at Cape Dormett, 39 km from the Operational Area (refer to Figure 3-10).

Seven threatened and migratory marine turtle species were identified in the EPBC Act Protected Matters Database
search as having the potential to occur in the Operational Area and EMBA. A description of their distribution,
habitats, life stages and likely presence within and around the Operational Area during the survey is provided in
Table 3-15.

There are several BIAs for turtle species in the region, including along the coastline and offshore islands adjacent
to the Operational Area, within the EMBA (Figure 3-9 and Figure 3-10). These include:

+ Foraging BIAs for loggerhead, flatback, olive ridley and green turtles that overlap with the Operational Area

+ Internesting buffer BIA for the flatback turtle (Cape Domett) which is located adjacent (south) to the
Operational Area (but not overlapping)

+ Internesting BIA for the flatback turtle (Melville Island, Coburg Peninsula) located approximately 90 km east
north-east of the Operational Area.

+ Internesting BlAs for the olive ridley turtle located off the coast of Fog Bay, approximately 151 km east
north-east of the Operational Area

+ Internesting buffer BIAs for the green turtle, the nearest located at Cassini Island, 224 km west south-west
of the Operational Area.

+ Nesting BIA for the green turtle (Cassini Island) located 243 km west north-west of the Operational Area.

+ Foraging BlAs for the hawksbill turtle, located at Cartier Island, approximately 437 km west north-west of
the Operational Area.

+ Internesting BIA for the hawksbill turtle, located at Greenhill Island, 379 km east north-east of the
Operational Area.

Although the Operational Area overlaps a number of BlAs, there is a low likelihood of marine turtles occurring in the
Operational Area. Between February and March 2022, Santos conducted the Petrel Sub-Basin SW 3D MSS,
located in the JBG. During the 350 hours of survey, only two unidentified turtles were observed in Petrel’s
Operational Area.

The INPEX Bonaparte MSS, 175 km west of Darwin, undertaken between 6 January and 27 February 2024 over
52 days, detected 7 unidentified turtles within the Operational Area. These sightings within the JBG, support the
low probability of marine turtles occurring in Eos Operational Area (Santos 2022).

During consultation, a community member at the Wurankuwu Clan meeting confirmed the importance of the
importance of turtles to their Clan.
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3.7.4.2 Seasnakes

Seasnakes are essentially tropical in distribution, and habitats reflect influences of factors such as water depth,
nature of seabed, turbidity and season (Heatwole and Cogger 1993). Some species have extensive distributions
and individuals may cover large distances, while other species have limited home ranges (Heatwole and Cogger
1993). Most seasnake species tend to be found in the shallower parts of the region to allow for increased benthic
foraging time (DEWHA 2008b).

Seasnakes that inhabit coral reefs in the region (e.g. Ashmore Reef, located approximately 474 km to the north
west of the Operational Area) live out their lives within a few hectares, with litle movement between the reefs
(Guinea 2013; PTTEP 2013). The distance between reefs in the region and the deep water between reefs inhibits
migration and supports the concept that seasnakes at each reef form a discrete ‘management unit’ for each
species and prevents species from occupying all reefs (PTTEP 2013).

There are several species of seasnake occurring within the region (DEWHA 2008b). Three threatened marine
seasnake species are identified by the PMST Report as potentially occurring in the EMBA, the short-nosed, leaf-
scaled and dusky seasnakes.

No coral reefs occur within the Operational Area and therefore seasnakes are expected to occur only in low
numbers. It is noted however that the pinnacles of the Bonaparte Basin KEF, can support high-order pelagic
animals including seasnakes (DoEE 2019b).

A description of the distribution, migration movements, preferred habitat and life stages of the identified seasnakes
species is provided in Table 3-15, including commentary on their likely presence in the Operational Area and
EMBA.

3.7.4.3 Crocodiles

One migratory crocodile species, the salt-water crocodile was identified in the EPBC Act PMST Report as
potentially occurring in the Operational Area and EMBA. The salt-water crocodile is found in Australian coastal
waters, estuaries, lakes, inland swamps and marshes. The species has a tropical distribution that extends across
the northern coastline of Australia (Webb et al. 1987). The salt-water crocodile has been known to inhabit the Daly
and Moyle rivers (approximately 240 km and 150 km, respectively, south-east of the Operational Area).

During consultation, a community member at the Wurankuwu Clan meeting confirmed the importance of the
importance of crocodiles to their Clan.

A description of the distribution, migration movements, preferred habitat and life stages of the crocodile is provided
in Table 3-15, including commentary on its likely presence in the EMBA.
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Table 3-15: Threatened and migratory marine reptiles potentially occurring within the Operational Area

Species

Protection status

Distribution, habitat and life stages

Santos

Presence in the Operational Area and EMBA

Flatback
turtle

Vulnerable,
Migratory

The flatback turtle is found in the tropical waters of northern Australia, Papua New Guinea and
Irian Jaya, and nesting is only known to occur in Australia (Limpus 2007).

Breeding occurs all year round, however, in northern Australia most nesting occurs between
June and August (DoEE 2019a). The nearest nesting beach for flatback turtles to the
Operational Area is at Cape Domett (approximately 127 km south). The Cape Domett nesting
population appears to be one of the largest known nesting populations of this species, with an
estimated yearly population in the order of several thousand turtles. Flatback turtles nest at
Cape Domett throughout the year and peak nesting occurs during July, August and September
(Whiting et al. 2008).

The 60 km habitat critical internesting buffer for flatback turtles in the Recovery Plan for Marine
Turtles in Australia (Commonwealth of Australia 2017) is based primarily on the movements of
tagged internesting flatback turtles along the NWS reported by Whittock et al. (2014), which
found that flatback turtles may demonstrate internesting displacement distances up to 62 km
from nesting beaches. However, these movements were confined to longshore movements in
nearshore coastal waters or travel between island rookeries and the adjacent mainland
(Whittock et al. 2014). There is no evidence to date to indicate flatback turtles swim out into
deep offshore waters during the internesting period. A year round 80 km buffer distance is
applied to the internesting BIA.

Flatback turtle hatchlings do not have an offshore pelagic phase. Instead, hatchlings grow to
maturity in shallow coastal waters thought to be close to their natal beaches (DoEE 2017).
Flatback turtle hatchlings do not undertake oceanic migrations like the juveniles of other turtle
species do but spend their juvenile life phase within continental shelf waters (Limpus 2009).

Although turtles remain close to nesting beaches during the internesting period, there is
evidence that flatback turtles undertake long-distance migrations between breeding and
feeding grounds. A survey carried out in the region between 2005 and 2012 identified the
distances 73 female flatback turtles travelled to their foraging grounds; 11 remained within

100 km of their rookeries, four migrated an average of 400 km and 58 migrated between 1,000
and 1,500 km (Pendoley et al. 2014).

More recent tagging studies further identified waters used by flatback turtles during post-
nesting migration and foraging (Whittock et al. 2016a, 2016b; Thums et al. 2017). The studies
found that turtles from the Pilbara region migrated north-east along the inner continental shelf,
foraging in waters around Broome and James Price Point, Quondong Point, the Lacepede
Islands, Lynher Bank, and at the Holothuria Banks in the Timor Sea (Whittock et al. 2016a,
2016b). Foraging areas were typically located in less than 50 m water depth (36.5 m mean
depth) and 66 km from shore.

Thums et al. (2017) studied flatback turtles during their post-nesting migration from the
Lacepede Islands and during foraging. The study found that flatback turtles migrated along the
coast in water depths of 63 + 5 m, passing near Adele Island on the way to foraging grounds
on the Sahul Shelf in the Timor Sea.

The Operational Area overlaps with a
foraging BIA for the species (refer to
Figure 3-9). Therefore, foraging and
transient turtles may occur within the
Operational Area and EMBA.

The nearest internesting BIA is located
90 km east-north-east to the Operational
Area (but does not overlap) (refer to
Figure 3-10).

A ‘habitat critical to the survival of a marine
species’ is located 39 km south of
Operational Area (refer to Figure 3-10).
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e Adult flatback turtles are primarily carnivorous, feeding on soft-bodied invertebrates. Juveniles
eat gastropod molluscs, squid, siphonophores, and limited data indicate that cuttlefish,
hydroids, soft corals, crinoids, molluscs and jellyfish are also eaten (DoEE 2019a).

e Trawl bycatch data indicates that the species likely forages primarily in water depths of 10 m to
40 m in northern Australia, including catch records near the Carbonate Bank and Terrace
System of the Sahul Shelf KEF and around the pinnacles of the Bonaparte Basin KEF (Robins
1995; Poiner and Harris 1996).

e Eight flatback turtles were reported by MFOs onboard the seismic vessel during Santos’
Beehive 3D MSS (late-July to mid-August) in the southern JBG.

Loggerhead Endangered, e The loggerhead turtle has a global distribution and occurs in eastern, northern and western The northern portion of the Operational Area
turtle Migratory parts of Australia (Limpus 2008). Loggerhead turtles are known to show fidelity to both their overlaps with a foraging BIA for loggerhead
foraging and breeding areas and can make reproductive migrations of over 2,600 km between turtles (refer to Figure 3-9).
foraging and nesting areas (DoEE 2019a). The species are known to forage nearshore, in Therefore, foraging and transient turtles are
water depths up to approximately 50-60 m (DoEE 2019a). likely to occur within the Operational Area
e In WA, the species is known to nest between October and February, with a peak in December and EMBA.
(DoEE 2019a).
¢ Juveniles feed on algae, pelagic crustaceans, molluscs and flotsam, whilst as an adult it feeds
on gastropod molluscs, clams, jellyfish, starfish, coral, crabs and fish (DoEE 2019a).
e Loggerhead turtles are known to forage around the pinnacles of the Bonaparte Basin and the
Carbonate Bank and Terrace System of the Sahul Shelf KEFs.
Green turtle | Vulnerable, ¢ Ashmore Reef and Cartier Island (approximately 445 km away) support a genetically distinct The Operational Area overlaps with a
Migratory population in the region and provide critical nesting and internesting habitats (DoEE 2019a). foraging BIA for the species. Therefore,

Green turtles have been recorded to nest mainly on West Island at Ashmore Reef. They mainly
nest at Ashmore Reef and Cartier Island during the mid-summer months (December to
February) occasionally occurring year round, while the peak hatching period is March to April
(DEWHA 2008a; Guinea 1995; Guinea 2013).

o Distributed globally throughout tropical and subtropical waters, with WA supporting one of the
largest green turtle populations in the world. Green turtles nest, forage and migrate across
tropical northern Australia (DoEE 2019a).

e Female green turtles go into an internesting cycle after each nesting occurrence. The
internesting cycle takes approximately two weeks once nesting starts. The females spend this
period in shallow waters beyond the reef edge, where they visit different substrates, occupy
different depths and move up to tens of kilometres from the nesting beach.

e The species undertakes extensive post-nesting migrations from foraging areas to traditional
breeding areas, with individuals recorded migrating up to 2,600 km from nesting beaches
(DoEE 2019a). One tagged female made a post-breeding migration through the Operational
Area from Ashmore Reef to the Cobourg Peninsula in north-western NT (Limpus 2008).

e The species primarily forages in shallow benthic habitats (<10 m) such as tropical tidal and
subtidal coral and rocky reef habitat or inshore seagrass beds, feeding on seagrass beds or
algae mats (Hazel et al. 2009; DoEE 2019a). Large feeding aggregations of green turtles are

foraging and transient turtles may occur
within the Operational Area and EMBA.

The closet biologically important nesting
area for green turtles is located 224 km west
south-west of the Operational Area at
Cassini Island. The north-west of Melville
Island, 263 km north north-east of the
Operational Area, is a biologically important
internesting area for this species (refer to
Figure 3-10).

Santos Ltd | Eos 3D Marine Seismic Survey Environment Plan

7710-650-EMP-0011

Page 106 of 657



Species

Protection status

Distribution, habitat and life stages

Santos

Presence in the Operational Area and EMBA

present at Ashmore Reef. It is the only reef recorded on the Sahul Shelf, where such large
numbers of green turtles gather to feed (Guinea 2013).

e Adult green turtles feed on seagrass, sponges and algae.

e The pinnacles of the Bonaparte Basin are thought to be a KEF where green turtles transverse
between foraging and nesting grounds. Further, a large portion of the Operational Area overlap
a foraging BIA for this turtle species (refer to Figure 3-9).

Leatherback | Endangered, e Leatherback turtles are pelagic feeders, spending extended periods in tropical, subtropical and The closest confirmed internesting site for
turtle Migratory temperate open ocean waters (Limpus 2009). The species has been recorded feeding in the the leatherback turtle is at the Cobourg
coastal waters of all Australian States and Territories in low densities. Peninsula (DoEE 2019a), approximately
« Nesting occurs on tropical beaches and subtropical beaches (Marquez 1990) but no major 440 km northeast of the Operational Area
centres of nesting activity have been recorded in Australia. The species is understood to and outside the EMBA.
migrate from Australian waters to breed at larger rookeries in neighbouring countries such as Given the species distribution, and low-
Indonesia, Papua New Guinea and Solomon Islands between December and January (DoE density population in Australian waters, the
2015b). presence of the species within the
o Leatherback turtle forage on pelagic soft bodied creatures (such as jellyfish, squid, salps, Operational Area and EMBA is expected to
siphonophores and tunicates) all year round in Australian waters (DoEE 2019a). be low.
Hawksbill Vulnerable, e Hawksbill turtles are found in tropical, subtropical and temperate waters, with nesting mainly The closest inter-nesting area to the
turtle Migratory confined to tropical beaches (Limpus and Miller 2008). The hawksbill turtle is commonly found Operational Area for hawksbill turtles is
in the NWMR and NMR, nesting extensively along the coasts and foraging in the region. located at the Cartier Island, Peninsula
However, no hawksbill turtle nesting stocks are known to occur within the JBG (DoEE 2017). (within the NWMR), approximately 437 km
o The species is highly migratory and is known to migrate long distances between nesting and west north-west.
foraging areas (ranging from 35 to 2,400 km) (DoEE 2019a). Given the species wide distribution in
 Australia has the largest breeding population of hawksbill turtles in the world (Limpus 2008). Australian waters, transient turtles may
i . occur within the Operational Area and
e Hawksbill turtles' nest year round, with a peak between October and December (DSEWPaC EMBA.
2012d). Internesting females are known to stay within approximately 20 km of nesting beaches.
e The north-east subpopulation breeds throughout the year with a peak nesting period during
July to October (DoEE 2019a), whilst breeding in the WA population peaks around October to
January.
e As ajuvenile, the hawksbill turtle feeds on plankton in the open ocean and then feeds on
sponges, hydroids, cephalopods, gastropods, jellyfish, seagrass and algae as an adult (DoEE
2019a).
e Hawksbill turtles were found to forage in waters ranging from 1.5 m to 84 m deep, and Fossette
et al. (2021) report that 17% of satellite tagged turtles (total n=42) foraged in relatively deep
waters greater than 20 m. Fossette et al. (2021) reported less than a quarter of foraging area
overlapped with designated foraging BlAs for hawksbill turtles and/or Commonwealth and
State-managed protected areas.
Olive ridley Endangered, e The olive ridley turtle has a worldwide tropical and subtropical distribution and is known to The Operational Area overlaps with a
turtle Migratory occur in both WA and NT (DSEWPaC 2012d). Whilst nesting has been recorded in WA, it is far foraging BIA for this turtle species (refer to

more common in the NT (DoEE 2019a).

Figure 3-9). Therefore, foraging and
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Although olive ridley turtles nest all year-round nesting activity peaks around April to
November, with the majority of nesting occurring from the Arnhem Land coast (including
Bathurst Island, a biologically important internesting area) to the north-western coast of Cape
York Peninsula (DoEE 2019a). After nesting, olive ridley turtles are known to migrate up to
1,050 km to various foraging areas (DoEE 2019a) including the pinnacles of the Bonaparte
Basin and the Carbonate Bank and Terrace System of the Sahul Shelf KEFs (DEWHA 2008a).

The olive ridley turtle is known to primarily forage in soft-bottom habitats ranging in depths from
6-35 m. They are also known to forage in pelagic waters (DEWHA 2008a).

The olive ridley turtle is known to forage in the western Joseph Bonaparte Depression and
Gulf.

Adult turtles forage for crabs, shrimp, tunicates, jellyfish, salps and algae in depths ranging
from several metres to over 100 m (DoEE 2019a).

transient turtles may occur within the
Operational Area and EMBA.

The closest internesting area is off the coast
of Fog Bay; approximately 151 km east
north-east of the Operational Area (refer to
Figure 3-10).

Pig-nosed Migratory, The pig-nosed turtle is a very large freshwater turtle, weighing up to 16 kg (DCCEEW, 2024). Given that the nearest pig-nosed turtle
turtle Vulnerable In Australia the species occurs in the larger rivers of the NT, this includes the Daly River and its habitat is the Daly river, approximately
tributaries the Katherine and Flora Rivers (DCCEEW, 2024). 151 km from the Operational Area, the
presence of the species within the
Operational Area and EMBA is likely to be
infrequent.
Salt-water Migratory The salt-water crocodile is found in Australian coastal waters, estuaries, lakes, inland swamps Given that the nearest salt-water crocodile
crocodile and marshes. The species' distribution ranges from Rockhampton in QLD throughout coastal habitats are in the Daly and Moyle rivers,
NT to King Sound (near Broome) in WA (DoEE 2019a). approximately 151 km and 118 km from the
The salt-water crocodile has been found in most major river systems in WA and the NT. The Operational Area respectively, the presence
species mostly occurs in tidal rivers, coastal floodplains and channels, billabongs and swamps of the species within the Operational Area
up to 150 km inland from the coast (DoEE 2019a). and EMBA is likely to be infrequent.
The salt-water crocodile’s primary food sources are crustaceans, insects and mammals;
however, only larger individuals eat mammals. In areas of higher salinity (mangroves), the salt-
water crocodile eats larger volumes of crab and a smaller volume of shrimp and insects.
Preferred nesting habitat of the salt-water crocodile includes elevated, isolated freshwater
swamps that do not experience the influence of tidal movements. Floating rafts of vegetation
also provide important nesting habitat. In the NT, most nest sites are found on the north-west
banks of rivers. The species nest during the wet season with peak nesting during January and
February.
Short-nosed | Critically Short-nosed Sea Snakes are found in waters offshore of north-western Australia, including Given the preferred habitat and water depth
sea snake Endangered coastal waters between Exmouth and Broome, and remote reefs on the North-West Shelf. the presence of the species within the
Short-nosed Sea Snakes are associated with coral reefs, which they use for shelter and for Operational Area and EMBA is likely to be
foraging on small coral reef fish and eels. infrequent.
Leaf-scaled Critically The Leaf-scaled Sea Snake occurs primarily on the reef flats or in shallow waters of the outer Given the preferred habitat and water depth
sea snake Endangered reef edges to depths of 10 m. the presence of the species within the

The species is known to shelter under coral or rubble at low tide, predating on small coral reef
fish that it catches by poking its head into burrows in the sand and then striking at prey.

Operational Area and EMBA is likely to be
infrequent.
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e This species occurs within the North Western Marine Bioregion. The distribution of this species
also falls within the Ashmore and Cartier Reef Marine Reserve

Dusky sea Endangered e The dusky sea snake is a benthic, coral reef-associated species endemic to the shallow (less e Given the preferred habitat and water depth

shake than 15 m deep), emergent reefs of the Sahul Shelf off the coast of Western Australia in the the presence of the species within the
Timor Sea, between Timor and Australia. These reefs are relatively isolated and lie at the edge Operational Area and EMBA is likely to be
of the continental shelf over several hundred kilometres from the mainland. infrequent.

e The dusky sea snake is viviparous, which means embryos develop internally and young
undergo live birth. Because this species never ventures on land, mating occurs at sea and
young are born alive in the water.

e Little is known about the juvenile life stage of dusky sea snakes. The dusky sea snake’s
lifespan is 10 years.
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3.7.5 Sharks and rays

The NWMR and NMR experiences high species richness of shark, sawfish and rays stemming from the diversity of
marine environments (DEWHA 2008a, DEWHA 2008b). There are approximately 500 shark and sawfish species
globally, with 94 of these found in the region (i.e. 19% of the world’s shark species) (DEWHA 2008b).

Two threatened, five threatened and migratory, and seven migratory shark and ray species were identified by a
search of the EPBC Act PMST Report as potentially occurring in the Operational Area (Table 3-16).

No BlAs for sharks or rays were identified to occur within the Operational Area. A whale shark foraging BIA
overlaps with the western portion of the EMBA, approximately 205 km west south-west of the Operational Area
(Figure 3-11). This migration and foraging route follows the continental shelf within the 200 m isobath and extends
from Ningaloo to waters in the north Kimberley region. Individuals tagged at Ningaloo Reef have been shown to
migrate north, north-east or north-west into Indonesian waters, using both inshore and offshore habitats (Reynolds
et al. 2017; Sleeman et al. 2010; Wilson et al. 2006). The foraging BIA represents waters where solitary whale
sharks may forage during the migration from Ningaloo, which occurs primarily in spring (September to November).

BlAs for the dwarf sawfish, freshwater sawfish and green sawfish occur in Kimberley coastal waters, but outside
the EMBA for this activity (Figure 3-11).

A description of the distribution, migration movements, preferred habitat and life stages of the identified sharks and
rays species is provided in Table 3-16, including commentary on their likely presence in the Operational Area and
EMBA.
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Table 3-16: Threatened and migratory sharks and rays potentially occurring within the Operational Area and EMBA

Species

Protection status

Distribution, habitat and life stages

Presence in the Operational Area and EMBA

Whale shark Vulnerable, The whale shark occurs in both tropical and temperate waters with a typically The eastern boundary of the whale shark BIA for
Migratory oceanic and cosmopolitan distribution (Colman 1997). They are most commonly foraging (the northern WA coastline along the 200 m

recorded in WA, the NT and Queensland, although they have been sighted isobath) is approximately 205 km west south-west of the
occasionally in New South Wales and Victoria. Operational Area (Figure 3-11). Whale sharks are
According to the DoEE’s Conservation Advice on whale sharks, the species is known to forage. W'th'.n the BIA dL.mn.g sPrlng. _
known to aggregate at Christmas Island (approximately 2,400 km away) between | Due to the species widespread distribution and highly
December and January and at Ningaloo Reef (approximately 1,800 km away) migratory nature, individuals may transit through the
between March and July to feed on krill and baitfish associated with coral Operational Area. Given the recorded migratory routes
spawning events (DoEE 2019a). in the region, the cosmopolitan distribution of the
The whale shark migration between Christmas Island and Ningaloo Reef is rsnp:cfes ::golor?z;gg Ior: :E: grzgr;%r?;f‘x:éga;enzhéﬁg A
expected to occur in deep waters away from the Operational Area between in Igw numbel:s P
January and March (Colman 1997). )
The population participating in the Ningaloo aggregation is estimated to comprise
between 300 and 500 individuals, although the total population size in the region
is unknown (Meekan et al. 2006).

Green sawfish Vulnerable, The Carbonate Bank and Terrace System of the Sahul Shelf KEF is known to The closest foraging BIA for green sawfish in the area is

Migratory support green sawfish (Donovan et al. 2008). A portion of this KEF overlaps with located along the eastern shore of Camden Sound, over

the eastern portion of the Operational Area. 450 km away from the Operational Area and outside of
The green sawfish occurs in both inshore and offshore marine coastal waters of th.e EMBA (Flgure. 3-11). .
northern Australia. Its current known distribution stretches from Broome in WA Given green sawfish are known to occur in the JBG
around northern Australia and down the east coast as far as Jervis Bay, NSW (both adults and juveniles), the species may be
(DoEE 2019a). encountered in low numbers in the Operational Area.
The green sawfish has been recorded in inshore marine waters, estuaries, river -cl;-g:siglerc:eleisonmg?tﬁg Er&sé?t in higher numbers in the
mouths, embankments and along sandy and muddy beaches (Peverell et al. 9 )
2004). They have also been recorded from very shallow water (<1 m) to offshore
trawl grounds in over 70 m of water (Stevens et al. 2005).

Reef manta ray Migratory The reef manta ray is found around the northern coast of Australia between south- | Given the species is generally associated with

western Australia, and central New South Wales (DoEE 2019a).

This species is often resident in or along productive near-shore environments,
such as island groups, atolls or continental coastlines. This species tends to
inhabit warm tropical or sub-tropical waters (Marshall et al. 2018a). The species is
commonly sighted inshore, however is also found around offshore coral reefs,
rocky reefs and seamounts (Marshall et al. 2018a).

Movement patterns are likely site-specific and correlated with cycles in
productivity. Individuals have been documented to make seasonal migrations of
several hundred kilometres as well as daily migrations of almost 70 km (Marshall
et al. 2018a).

nearshore environments, the presence of the species
within the Operational Area is expected to be limited.
The species may be present in higher numbers within
the coastal region of the EMBA.
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Giant manta ray Migratory e The giant manta ray has a widespread distribution along the coast of Australia Given the species wide-distribution, the presence of the
and is also known to seasonally migrate between aggregation sites (Marshall et species within the Operational Area is expected to be
al. 2018b). low. The species may be present in higher numbers in

e The giant manta ray is commonly sighted along productive coastlines with regular the coastal region of the EMBA.
upwelling, oceanic island groups and particularly offshore pinnacles and
seamounts (Marshall et al. 2018b). This species has been recorded within the
Oceanic Shoals Marine Park (Nichol et al. 2013).

e The giant manta ray lives in tropical, marine waters worldwide, and occasionally in
temperate seas between latitudes 30°N and 35°S (Australian Museum 2014).

e The year-round population of giant manta rays present at Ningaloo Reef extends
to Exmouth from mid- May through to mid-September.

Narrow sawfish Migratory e The exact distribution of the narrow sawfish is uncertain, but it is highly likely that Given the species wide-distribution, the presence of the
its full range extended from Indo-Australian Archipelago to Japan and South species within the Operational Area is expected to be
Korea. low. The species may be present in higher numbers in

e The narrow sawfish is a benthic-pelagic species that inhabits estuarine, inshore the coastal region of the EMBA.
and offshore waters to at least 40 m depth (Last and Stevens 2009). Inshore and
estuarine waters are critical habitats for juveniles and pupping females, whilst
adults predominantly occur offshore (Peverell 2004).

Northern river Endangered e The northern river shark is known to occur in WA and the NT, occupying both Given the species preferred estuarine habitat, the

shark marine and freshwater environments including the JBG, Daly River, Adelaide presence of the species within the Operational Area is
River and the South and East Alligator rivers. expected to be low. The species may be present in the

e Northern river sharks are elasmobranchs capable of living and moving between coastal region of the EMBA.
freshwater and seawater. The species uses rivers, tidal sections of large tropical
estuarine systems, macro tidal embayments, inshore and offshore marine
habitats.

o Northern river sharks are thought to be endemic to Australia and southern New
Guinea.

Dwarf sawfish Vulnerable, ¢ The dwarf sawfish usually inhabits shallow (2-3 m deep) coastal waters and The closest foraging BIA for dwarf sawfish in the area is

Migratory estuarine habitats. Its distribution is thought to extend north from Cairns around located along the eastern shore of Camden Sound,
the Cape York Peninsula in Queensland, across northern Australian waters to the | approximately 450 km away from the Operational Area
Pilbara coast in WA (DoEE 2019a). and outside of the EMBA (Figure 3-11).

o The dwarf sawfish uses its rostrum to stun schooling fish by sideswiping or Given the species preferred coastal habitat, and the
threshing while swimming through a school. The main prey species is popeye location of the foraging BIA, the presence of the species
mullet (Rhinomugil nasutus). within the Operational Area is expected to be low. The

species may be present in the coastal region of the
EMBA.

Freshwater Vulnerable, e The freshwater sawfish is a marine/estuarine species that spends its first three— The nearest freshwater sawfish foraging BIA is at King

sawfish Migratory four years in freshwater growing to about half its adult size (4 m+) (Allen 2000 Sound, approximately 633 km away from the
pers. Comm.). Juveniles and sub-adult freshwater sawfish predominantly occur in | Operational Area and outside the EMBA (Figure 3-11).
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rivers and estuaries, while large mature animals tend to occur more often in
coastal and offshore waters up to 25 m depth (DoEE 2019a).

e In northern Australia, this species appears to be confined to freshwater drainages
and the upper reaches of estuaries, occasionally being found as far as 400 km
from the sea. It is likely to occur within the Carbonate Bank and Terrace System
of the Sahul Shelf KEF.

e The freshwater sawfish feeds on fishes and benthic invertebrates. The saw is
used to stun schooling fish, such as mullet, and for extracting molluscs and small
crustaceans from the benthic sediment.

Given the species preferred estuarine habitat, and the
location of the foraging BIA, the presence of the species
within the Operational Area is expected to be low.

Speartooth shark | Critically o Speartooth sharks occur in geographically distinct locations across northern Due to the species preference for estuarine and coastal
Endangered Australia in the NT and Queensland, and have been recorded in tidal rivers and waters, the presence of the speartooth sharks within the
estuaries with turbid waters, fine muddy substrates and temperatures ranging Operational Area is expected to be low. The species
from 27-33 °C (DoE 2014). may be present in the coastal region of the EMBA.
e In the NT, they are found in the Van Diemen Gulf drainage, including the Adelaide
River, South, East and West Alligator rivers and Murganella Creek (Field et al.
2008; Pillans et al. 2009).
¢ Due to their similarity to bull sharks, it is thought that adult speartooth sharks may
live outside of rivers in the coastal marine environment (Stevens et al. 2005;
Pillans et al. 2008).
Great white Vulnerable, e Great white sharks have been recorded from central Queensland around the Due to the species preference for cold temperate
shark Migratory south coast to north-west WA, with movements occurring between the mainland waters and feeding grounds in waters around seal
coast and the 100 m depth contour (DoEE 2019a). colonies further south, the presence of the species
e They are known to undertake migrations along the WA Coast, with some wathln thetOperatlonaI Area and EMBA is likely to be
individuals travelling as far north as North West Cape during spring, before infrequent.
returning south for summer (DoEE 2019a).
o Great white sharks are frequently recorded in waters around fur seal and sea lion
colonies (DoEE 2019a).
Shortfin mako Migratory e The shortfin mako is a pelagic species with a circumglobal, wide-ranging oceanic Given the species distribution in deep offshore waters,
shark distribution in tropical and temperate seas (Mollet et al. 2000). The shortfin mako the presence of the species within the Operational Area
is found in tropical and warm-temperate seas in water depths up to 500 m. The and EMBA is expected to be low.
species is rarely found in waters cooler than 16° C, and is occasionally found
close inshore where the continental shelf is narrow (Cailliet et al. 2009).
e ltis widespread in Australian waters having been recorded in offshore waters all
around the continent’s coastline with exception of the Arafura Sea, the Gulf of
Carpentaria and Torres Strait (Last and Stevens 2009).
e Shortfin makos are also highly migratory and travel large distances.
Longfin mako Migratory e In Australian waters, longfin mako sharks are found from Geraldton, in WA, and Given the species distribution in deep offshore waters,

shark

north to Port Stephens in New South Wales (Last and Stevens 2009).

the presence of the species within the Operational Area
and EMBA is expected to be low.
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e Longfin makos inhabit oceanic and pelagic habits, typically in tropical regions.
They are a highly mobile species and have a wide-ranging distribution (DEWHA
2008b) but are rarely encountered.

o Whilst assumed to be a deep-water shark, sightings on the ocean surface, and
the species’ diet, suggest a broader depth range (Rigby et al. 2019).

Oceanic whitetip | Migratory o Within Australian waters, the oceanic whitetip shark is found from Cape Leeuwin, Given the species distribution in deep offshore waters,
shark WA, through parts of the NT and down the east coast of Queensland and New the presence of the species within the Operational Area
South Wales to Sydney (Last and Stevens 2009). It has not been recorded within and EMBA is expected to be low.

the Gulf of Carpentaria or the Arafura Sea.

e The oceanic whitetip shark is a circumglobal deep-water pelagic species
inhabiting tropical to warm-temperate waters (Compagno 1984).

e Oceanic whitetip sharks prefer water temperatures above 20 °C and can reach
depths of >180 m (Castro et al. 1999).

Scalloped Conservation e The Scalloped Hammerhead is a large (to 420 cm total length) coastal and semi- | Given the species distribution in deep offshore waters,
Hammerhead Dependent oceanic pelagic shark that is circumglobal in warm-temperate and tropical seas, the presence of the species within the Operational Area
from the surface and intertidal zone to depths of 1,043 m. is expected to be low. The species may be present in
the EMBA.

o Within Australian waters the scalloped hammerhead extends from New South
Wales (approximately from Wollongong, where it is less abundant), around the
north of the continent and then south into Western Australia to approximately
Geographe Bay.

e The principal threat to the scalloped hammerhead is historic and ongoing fishing.
The species is caught in recreational and commercial line fisheries, gillnets, trawls
and bather protection programs. Because of their unique head shape,
hammerheads are particularly vulnerable to capture by gillnets.

Grey Nurse Migratory e Grey Nurse Sharks are large, rather stout sharks that can grow up to 3.6 m long. Given the species distribution, the presence of the
Shark They are slow but strong swimmers. species within the Operational Area and EMBA is

o Grey Nurse Shark is a migratory species and is known to migrate north and south | €XPected to be low.

along the east coast of Australia and aggregate at known locations along the
coasts of NSW and southern Queensland.
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3.7.6 Seabirds and migratory shorebirds

Many migratory shorebirds (including those frequenting offshore islands) and seabird species are known to occur in
the NWMR and NMR. Migratory shorebird species forage and rest in the region on their way between Northern
Hemisphere breeding grounds and Northern Australian feeding grounds, known as the East Asian—Australasian
Flyway. Seabird species spend the majority of their lives foraging across large distances over the open ocean and
many also breed within the region (DSEWPaC 2012f).

There is no emergent land within the Operational Area to support breeding colonies of seabirds. The closest known
breeding sites occur at the Kimberley, 75 km south southwest of the Operational Area. Extensive areas of
shorebird and waterbird feeding habitat are associated with the mangroves and mudflats in this region. The Anson
Bay to Fog Bay area, on the eastern side of the JBG, is one of the most important areas for colonial waterbird
breeding in the NT. There is extensive shorebird feeding and roosting habitat in Fog Bay, Anson Bay and the Little
Moyle River (DEWHA 2008b). Additionally, the Cartier Island and Ashmore Reef, within the EMBA, support
breeding colonies of seabirds and migratory shorebirds. Given coastal habitats support large migratory populations,
seabirds may fly over the Operational Area during migrations.

Results from the EPBC Act Protected Matters Database revealed that there are three threatened and migratory,
and eight migratory seabird species within the Operational Area. Within the EMBA there are 17 threatened, six
threatened and migratory, and 46 migratory seabird species.

There are several BIAs for marine bird species in the region, including along the coastline and offshore islands
adjacent to the Operational Area, within the EMBA (Figure 3-12). These include:

+ Lesser crested tern breeding and foraging BIAs with the nearest located approximately 75 km south
southwest of the Operational Area.

+ Roseate tern breeding and foraging BlAs, with the nearest located approximately 131 km south southwest
of the Operational Area.

+ Lesser frigatebird breeding and foraging BlAs located approximately 108 km west southwest of the
Operational Area.

+ Greater frigatebird breeding and foraging BIAs, with the nearest located 384 km west north-west of the
Operational Area.

+ Wedge-tailed shearwater breeding and foraging BlAs, with the nearest located 389 km west north-west of
the Operational Area.

+  White-tailed tropicbird breeding and foraging BlAs, located 392 km west north-west of the Operational Area
+ Red-footed booby breeding and foraging BlAs, located 384 km west north-west of the Operational Area.
+ Brown booby breeding and foraging BlAs, located 371 km west north-west of the Operational Area.

+ Little tern breeding and foraging BlAs, with the nearest located approximately 232 km west south-west of
the Operational Area.

+ Little tern resting BIA (Ashmore Reef) located approximately 619 km west south-west of the Operational
Area.

+ Great crested tern breeding BIA near Seagull Island located approximately 265 km north north-east of the
Operational Area.

A description of the distribution, migration movements, preferred habitat and life stages of the identified marine bird
species in provided in Table 3-17, including commentary on their likely presence in the Operational Area and
EMBA.
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Presence in the Operational Area and EMBA

Lesser crested tern

N/A

The lesser crested tern inhabits tropical and sub-tropical dandy and coral coasts
and estuaries (DSEWPaC 2012e).

In Australia, lesser crested terns are found on coasts and in coastal waters,
primarily in the north. The species occurs around most of the NT, with the highest
density of confirmed sightings along the coast to the south-west of Darwin
(DSEWPaC 2012e).

The species breeds on low-lying islands, coral flats, sandbanks and flat sandy
beaches, and may move nesting sites from one year to the next (DSEWPaC
2012e).

Lesser crested terns forage for small pelagic fish and shrimp in the surf and over
offshore waters in areas of reef and deeper shelf waters (DSEWPaC 2012e).

The lesser crested tern is not listed as threatened or migratory under the EPBC Act
1999.

The closest breeding site to the Operational Area
for the lesser crested tern is on the coastline of the
Kimberley, approximately 75 km SSW away where
there is a breeding BIA (Figure 3-12).

The species is likely to be present in the EMBA, but
unlikely to occur in the Operational Area.

Red knot Endangered, The red knot is common in all the main suitable habitats around the coast of Red knots were recorded in large numbers along
Migratory Australia, very large numbers are regularly recorded in northern Australia. the coastal strip from Fog Bay to Peron Island North
In Australasia, the red knot mainly inhabits intertidal mudflats, sandflats and sandy (1_30 km from the Oper.atlcl)nal. Area). | |
beaches of sheltered coasts or shallows pools on exposed wave-cut rock platforms | Given the range and distribution of this species, the
or coral reefs. survey is likely to encounter low numbers of this
The red knot usually forages in soft substrate near the edge of water on intertidal Z?eﬁfrs Icr; tglit(i?)%eéztr:gﬂ?; :;16: dbu;ggc?)ﬁﬁt:éa in
mudflats or sandflats exposed by low tide. At high tide, they may feed at nearby thg nea?st?ore waters of the EMyBA
lakes, sewage ponds or floodwaters. They have also been observed foraging on ’
thick algal mats in shallow water and in shallow pools on crests of coral reefs.
The red knot is diurnal and nocturnal. In non-breeding areas, feeding activity is
regulated by tide; they feed less just before and after high tide. The red knot is
omnivorous and eats mostly worms, bivalves, gastropods, crustaceans and
echinoderms.
The red knot lays eggs in June and nests on open vegetated tundra or stone ridge,
often close to a clump of vegetation. The red knot is migratory, breeding in the high
Artic and moving south to non-breeding between 58° N and 50 °S.
Peak numbers of this species in the NWMR and NMR are usually between
September and October.
Curlew sandpiper Critically The curlew sandpiper’s breeding areas are mainly restricted to the Arctic (DoEE Given the distribution of this coastal wetland bird
Endangered, 2019a). This species does not breed in Australia. species, the survey is likely to encounter low
Migratory numbers of this species in the Operational Area,

Within Australia, curlew sandpipers occur around the coasts while also being
widespread inland, though in smaller numbers (DoEE 2019a).

This species forages mainly on invertebrates, including worms, molluscs,
crustaceans, and insects, as well as seeds. Outside Australia, they also forage on

during the April/May period. Higher population
densities may be encountered in the coastal waters
of the EMBA.
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shrimp, crabs and small fish. Curlew sandpipers usually forage in water, near the
shore or on bare wet mud at the edge of wetlands (DoEE 2019a).

The species move into certain areas in Australia during northward migration in April,
fatten up, and migrate out of Australia during May. They start returning to the area
in August and throughout September (Chatto 2003).

Little tern Migratory The closest breeding site to the Operational Area for the non-Asian migrants of the The closest breeding and foraging site to the
little tern is on the coastline of the Kimberley (approximately 150 km away). Operational Area for the non-Asian migrants of the
Breeding is thought to occur in June, July and October (DoEE 2019a). little tern is on the coastline of the Kimberley
The little tern is widespread in Australia, with breeding sites widely distributed. The Spprd‘?x'm.atteriy 23hzt 't‘m away) ('j'gure J3'|12)- ]
species has three separate populations in Australia; the northern subpopulation Oreteblng [')S Egugmgo oceurin June, July an
breeds across northern Australia, the eastern subpopulation breeds in the eastern clober ( OEE DT a).. o
and south-eastern coast of Australia; and the third subpopulation comprises of Given the wide distribution and migration pattern,
Asian migrants that migrate to spend their non-breeding season in Australia. The this species may be present in the Operational Area
species has a widespread and continuous distribution from north-western Australia, | and EMBA in low numbers or isolated
around the north and east coast to south eastern Australia (DoEE 2019a). individuals/groups.
The little tern is a coastal seabird, which usually forages in very shallow water, more
often in brackish lagoons and saltmarsh creeks. The little tern usually forages close
to breeding colonies (Commonwealth of Australia 2012).
The Asian migrants’ non-breeding season is between spring and summer
(September to May). The Asian migrants leave for their northern Hemisphere
Breeding grounds between March and April (DoEE 2019a).
Sharp-tailed Migratory The sharp-tailed sandpiper spends the non-breeding season in Australia with small Given the wide distribution of this species and the
sandpiper numbers occurring regularly in New Zealand (NZ). Most of the population migrates | migratory pattern, it is likely this species will be
to Australia, mostly to the south-east and are widespread in both inland and coastal | encountered in low numbers within the Operational
locations. In WA, they are widely distributed from Cape Arid to Carnarvon, around Area and EMBA.
coastal plains of the Pilbara Region to south-west and east Kimberley Division. In
NT, the most important area is the area from Darwin to Murgenella Creek and the
Port McArthur.
In Australasia, the sharp-tailed sandpiper prefers muddy edges of shallow fresh or
brackish wetlands, with inundated or emerged grass or low vegetation.
The sharp-tailed sandpiper forages on seeds, worms, molluscs, crustaceans and
insects.
The sharp-tailed sandpiper migrates to Australia in late June, early July, departing
the breeding grounds. The species then departs the non-breeding grounds in
Australia by April/March (DoEE 2019a).
Eastern curlew Critically Within Australia, the eastern curlew has a primarily coastal distribution. They have a | Given the distribution of this coastal wetland bird
Endangered, continuous distribution from Barrow Island and Dampier Archipelago, WA, through species, the survey is likely to encounter low
Migratory the Kimberley and along the NT, QLD, and NSW coasts and the islands of Torres numbers of this species in the Operational Area.

Strait. Elsewhere they are patchily distributed (DoEE 2019a).

Higher population densities may be encountered in
the coastal waters of the EMBA.
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This species does not breed in Australia, rather in the Northern Hemisphere during
summer, between early May and late June (DoEE 2019a). They start to depart early
March and begin to arrive back in late July.

During the non-breeding season in Australia, the eastern curlew is most commonly
associated with sheltered coasts, especially estuaries, bays, harbours, inlets and
coastal lagoons, with large intertidal mudflats or sandflats, often with beds of
seagrass (Zosteraceae) (DoEE 2019a).

Common noddy Migratory In Australia, the common noddy occurs mainly in the ocean off the QLD coast, but Given the wide distribution of the species and
the species also occurs off the north-west and central WA coast. preferred habitat, the species may be present in low
During the breeding season, the common noddy usually occurs on or near islands, numbers in the Operational Area and in the EMBA.
on rocky islets and stacks with precipitous cliffs, or on shoals or cays of coral or
sand. When not at the nest, individuals will remain close to the nest, foraging in the
surrounding waters. During the non-breeding period, the species occurs in groups
throughout the pelagic zone. Birds may nest in bushes, saltbush, or other low
vegetation. The seasonality of breeding varies greatly between sites. Depending on
locations, birds breed annually or twice a year (spring to early summer and again at
autumn).

The common noddy feeds mainly on fish, although they are known to also take
squid, pelagic molluscs, medusa and aquatic insects.

Streaked Migratory The streaked shearwater occurs frequently in northern Australia from October to Given the distribution of the species and preferred

shearwater March, with some records as early as August and as late as May (Marchant and habitat, the species may be present in low numbers
Higgins 1990). Whilst the species does not breed in Australia, it is known to forage in the Operational Area and EMBA during the
in the NMR, in particular north-west of the Wellesley Islands (1,195 km from the October — May period.

Operational Area).

The streaked shearwater feeds mainly on fish and squid.

The streaked shearwater is a colonial breeder that lays a single egg in a burrow.
Colonies are usually in a well-forested area (Birdlife 2019a).

Lesser frigatebird Migratory The lesser frigatebird is usually seen in tropical or warmer waters off northern WA, The closest biologically important breeding area of
NT, QLD and northern NSW. The species forages in the NMR and breeds in areas | this species is at Kimberley coast, approximately
adjacent to the region (Marchant and Higgins 1990). 108 km west-south-west of the Operational Area
The species is usually pelagic and often found far from land, but is also found over (Figure 3-12).
shelf waters, in inshore areas, and inland over continental coastlines (Marchant and | Given the distribution of the species and preferred
Higgins 1990). habitat, this species may be present in the
The lesser frigatebird breeds in mangroves or bushes, and even on bare ground. It Operational Area and EMBA in low numbers.
feeds mainly on fish (especially flying-fish) and squid, but also on seabird eggs and
chicks, carrion and fish scraps (Birdlife 2019b).

Great frigatebird Migratory Great frigatebirds are found in tropical waters globally. The species breeds on A BIA has been identified at Kimberley and

small, remote tropical and sub-tropical islands, in mangroves or bushes and
occasionally on bare ground.

Great frigatebird feeds on fish, squid and chicks of other bird species.

Ashmore Reef for the species to highlight breeding
and foraging behaviours in the area (approximately
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Breeding is known to occur between May to June and in August (DoEE 2019a).

384 km west-north-west from the Operational Area)
(Figure 3-12).

Given the distribution of the species and preferred
habitat, this species may be present in the
Operational Area in low numbers. Higher population
densities may be encountered in the coastal waters
of the EMBA.

Common
sandpiper

Migratory

Distributed along all coastlines of Australia and many areas inland, the common
sandpiper is widespread in small numbers.

Generally, the species forages in shallow water and on bare soft mud at the edges
of wetlands. Birds sometimes venture into grassy adjoining wetlands and
mangroves.

Typically, the common sandpiper eats molluscs such as bivalves, crustaceans such
as amphipods and crabs and a variety of insects (DoEE 2019a).

The common sandpiper breeds in Eurasia and moves south for the boreal winter,
with most of the western breeding populations wintering in Africa, and eastern
breeding populations wintering in South Africa and Australia. Individuals usually
arrive in WA from July onwards.

Given the distribution of the species and preferred
habitat, this species may be present in the
Operational Area in low numbers. Higher population
densities may be encountered in the coastal waters
of the EMBA.

Pectoral sandpiper

Migratory

In Australasia, the species is found at coastal lagoons, estuaries, bays, swamps,
lakes, inundated grasslands, saltmarshes, river pools, creeks, floodplains and
artificial wetlands.

The pectoral sandpiper is omnivorous, consuming algae, seeds, crustaceans,
arachnids and insects. While feeding, they move slowly, probing with rapid strokes.
They walk slowly on grass fringing water.

In WA, the species is rarely recorded. It has been observed at the Nullarbor Plain,
Reid, Stoke’s Inlet, Grassmere Lake, Warden Lake, Dalyup and Yellilup Swamp,
Swan River, Benger Swamp, Guraga Lake, Wittecarra, Harding River, coastal
Gascoyne, the Pilbara and the Kimberley. In NT, the species habitat likely occurs
along the coast of Darwin, which is 260 km away from the Operational Area (DoEE
2019a).

Given the wide distribution and migration pattern,
this species may be present in the Operational Area
and EMBA in low numbers or isolated
individuals/groups.

Greater crested
tern

Migratory

The greater crested tern is widespread and numerous along the NT coastline, with
20 breeding colonies reported (DSEWPaC 2012a).

The species shows a preference for nesting on offshore islands, low-lying coral
reefs, sandy or rocky coastal islets, coastal spits and lagoon mudflats (DSEWPaC
2012e).

The colony on Seagull Island, off the north-west tip of Melville Island supports a BIA
of approximately 60,000 greater crested terns (Woinarski et al. 2003), which is
thought to be the largest breeding colony of this species and of international
significance.

The species forages in a range of habitats including shallow waters of lagoons,
coral reefs, bays, harbours, inlets and estuaries, along shorelines, rocky outcrops

A breeding BIA has been identified at Melville Island
approximately 265 km north-east from the
Operational Area (Figure 3-12).

Given the widespread distribution, this species may
be present in the Operational Area in low numbers
or isolated individuals/groups. Higher population
densities may be encountered in the coastal waters
of the EMBA.

Santos Ltd | Eos 3D Marine Seismic Survey Environment Plan

7710-650-EMP-0011

Page 122 of 657



Species

Protection status

Distribution, habitat and life stages

Santos

Presence in the Operational Area and EMBA

and in open sea, in mangrove swamps and in offshore and pelagic waters
(DSEWPaC 2012e).

e The breeding period for the greater crested term is March to July, with most eggs
being laid during late April to early June (Chatto 2001).

Bridled tern

Migratory

e In WA, breeding is widespread from islands off Cape Leeuwin (extending round the
southern coast to Seal Rocks) north to Shark Bay and in Pilbara region and
Kimberley Division. At sea, distribution extends from Cape Leeuwin north to Dirk
Hartog Island, with isolated mainland coastal records at Point Maud and Ningaloo,
and from Barrow Island to the Dampier Archipelago, and at sea off the Kimberley
coast from waters west of the Dampier Peninsula to Ashmore Reef and JBG.

e The species occupies tropical and subtropical seas, breeding on islands, including
vegetated coral cays, rocky continental islands and rock stacks.

e In WA, birds breed late spring to summer, with eggs recorded from mid-October to
late January, and young from mid-December to early March (DoEE 2019a).

Given the wide distribution and migration pattern,
this species may be present in the Operational Area
and EMBA in low numbers or isolated
individuals/groups.

Osprey

Migratory

e The osprey is most abundant in northern Australia, where high population densities
occur in remote areas. The breeding range of the osprey extends around the
northern coast of Australia (including many offshore islands) from Albany in WA to
Lake Macquarie in NSW.

e Ospreys occur in littoral and coastal habitats and terrestrial wetlands of tropical and
temperate Australia and offshore islands.

e Ospreys mainly feed on fish, especially mullet where available, and rarely take
molluscs, crustaceans, insects, reptiles, birds and mammals. The species usually
forage diurnally but have also been observed hunting prey at night.

e Osprey breed from April to February in Australia.

Given the preferred coastal habitat, the species is
unlikely to be present in the Operational Area.
Higher population densities may be encountered in
the coastal waters of the EMBA.

Australian lesser
noddy

Vulnerable

e The Australian lesser noddy is endemic to Australia and nests on the Houtman
Abrolhos Islands and, possibly, Ashmore Reef. The species remain near breeding
islands throughout the year; however, gales may displace birds many hundreds of
kilometres (DoEE 2019a).

e The species usually occupies coral-limestone islands that are densely fringed with
white mangrove Avicennia marina and occasionally occurs on shingle or sandy
beaches (Higgins and Davies 1996).

e The breeding season is protracted, extending from mid-August to early April;
however this can vary year to year (Higgins and Davies 1996).

e The Australian lesser noddy may forage out at sea or in seas close to breeding
islands and fringing reefs (Johnstone and Storr 1998; Storr et al. 1986; Whittell
1942).

Given the preferred habitat, the species is unlikely
to be present in the Operational Area. Higher
population densities may be encountered in the
EMBA.

Bar-tailed godwit

Vulnerable

e The bar-tailed godwit has been recorded in the coastal areas of all Australian
states. It is widespread in the Torres Strait and along the east and south-east
coasts of Queensland, NSW and Victoria, including the offshore islands.

Given the preferred coastal habitat, the species is
unlikely to be present in the Operational Area.
Higher population densities may be encountered in
the coastal waters of the EMBA.
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The bar-tailed godwit is found mainly in coastal habitats such as large intertidal
sandflats, banks, mudflats, estuaries, inlets, harbours, coastal lagoons and bays.

The species typically roosts on sandy beaches, sandbars, spits and also in near-
coastal saltmarsh.

Roebuck Bay and Eighty Mile Beach are internationally important sites for the
species, supporting over 50,000 individuals.

At the subspecies level, Limosa lapponica baueri is listed as Vulnerable and Limosa
lapponica menzbieri is listed as Critically Endangered under the WA Biodiversity
Conservation Act 2016.

Australian painted- | Endangered The Australian painted snipe has been recorded at wetlands in all states of Given the preferred habitat, the species is unlikely

shipe Australia, however the species has been recorded less frequently at a smaller to be present in the Operational Area. Higher
number of more scattered locations farther west in South Australia, the NT and WA | population densities may be encountered in the
The species generally inhabits shallow terrestrial freshwater (occasionally brackish) EMBA.
wetlands, including temporary and permanent lakes, swamps and claypans.

The species may breed in response to wetland conditions rather than during a
particular season (DoEE 2019a).

Fork-tailed swift Migratory In WA, the fork-tailed swift is scattered along the coast from south-west Pilbara to Given the distribution of this species and habitat, it
the north and east Kimberley region, near Wyndham. is unlikely this species will be encountered within
The Fork-tailed Swift is almost exclusively aerial, flying from less than 1 m to at the Operatlona[ Area, however, may be present in
least 300 m above ground low numbers within the EMBA.

The Fork-tailed Swift does not breed in Australia (DoEE 2019a).

Roseate tern Migratory In WA, the subspecies is regularly recorded north from Mandurah to Eighty Mile The closest breeding and foraging BIAs have been
Beach, in the Pilbara Region. Along the Kimberley coastline, the subspecies occurs | identified at Kimberley coast, approximately 131 km
at scattered sites, north to the Bonaparte Archipelago and possibly further. In the south-south-west of the Operational Area
NT, the subspecies has a scattered occurrence along the north coast, mainly from (Figure 3-12). Given the preferred coastal habitat,
Darwin to Grove Peninsula, though birds have been recorded west to North Peron the species is unlikely to be present in the
Island and east to the Sir Edward Pellow Islands. Operational Area. Higher population densities may
The roseate tern occurs in coastal and marine areas in subtropical and tropical be encountered in the coastal waters of the EMBA.
seas. The species inhabits rocky and sandy beaches, coral reefs, sand cays and
offshore habitats.

Breeding in WA occurs from Second Rock, near Penguin Island, to Lacepede Island
(approximately 680 km from the Operational Area), whilst breeding occurs in the NT
at Haul Round Island, 605 km from the Operation Area.
Breeding in WA occurs in two quite distinct periods, within peak months for laying
April to November. At the same sites, breeding occurs during both late spring-
summer and late autumn-winter. Most colonies in the NT nests between September
and January/ February (DoEE 2019a).
Brown booby Migratory The brown booby occurs throughout all tropical oceans, bounded by latitudes 30°N | The closest breeding area for Brown booby is

and 30°S (DSEWPaC 2012e).

371 km away of the Operational Area (Figure 3-12)
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In Australia, the brown booby is found from Bedout Island in WA, around the coast
of the NT to the Bunker Group of islands in Queensland with occasional reports
further south in New South Wales and Victoria.

The Brown Booby uses both marine and terrestrial habitat. Off north-west WA,
Brown Boobies are most abundant 18—-36 km from land, but also occur inside and
outside these limits (DoEE 2019a).

The species nests on rugged rocky terrain such as cliffs and steep slopes, on larger
islands, beaches, and coral rubble and guano flats on cays. The species typically
leaves breeding islands when not breeding, in search of better foraging grounds
(DoEE 2019a).

and, given the preferred coastal habitat, the species
is unlikely to be present in the Operational Area.
Higher population densities may be encountered in
the coastal waters of the EMBA.

along the coasts of the Pilbara Region and the Kimberley Division in WA, the Top
End of the NT, and parts of the Gulf of Carpentaria.

Red-footed booby Migratory The red-footed booby is found worldwide, essentially confined to tropical waters The closest breeding area for Red-footed booby is
between 30°N and 30°S in the Atlantic, Indian and Pacific Oceans (DoEE 2019a). 384 km away of the Operational Area (Figure 3-12).
In Australia, a recent or recently re-established breeding colony of red-footed Gl\{en the preferred cqastal habltat,' the species is
boobys is found at Ashmore Reef (Clarke 2010). unlikely to be present in the Operational Area.
Higher population densities may be encountered in
Adult red-footed boobys have been detected up to 125 km from the nearest _ the coastal waters of the EMBA, particularly in
breeding islands during foraging, with females found to feed mostly at the extremity | \yaters surrounding Ashmore Reef.
of their foraging trip (Clarke 2010).
Oriental reed Migratory The species has been recorded off the Dampier Peninsula in WA and off the coast Given the preferred coastal habitat, the species is
warbler of Darwin in the NT. unlikely to be present in the Operational Area.
Itis ?a non-L:>ree'ding species in Australia. . ' ;I]'gréirars’?aﬁ)L&zt:g:‘s%?r:;:'eEsMn;% be encountered in
Habitat mainly includes beds of reed beside lakes, coastal marshes, estuaries and
along rivers (DoEE 2019a).
Oriental plover Migratory The oriental plover is a non-breeding visitor to Australia, where the species occurs Given the preferred coastal habitat, the species is
in both coastal and inland areas, mostly in northern Australia. unlikely to be present in the Operational Area.
The oriental plover is a migratory species, breeding in the Northern Hemisphere Elgher p:)[iulattlon d(?r:?h%sMn;z?/ be encountered in
and flying south for the boreal winter (Dement’ev and Gladkov 1951; Lane 1987; € coastal waters or the :
Marchant and Higgins 1993; Wiersma 1996).
Internationally important sites in Australia includes Roebuck Bay, approximately
750 km southeast of the Operational Area (DoEE 2019a).
Oriental plovers usually forage among short grass or on hard stony bare ground,
but also on mudflats or among beachcast seaweed on beaches.
In Australia, the species typically inhabits coastal habitats such as estuarine
mudflats and sandbanks, on sandy or rocky ocean beaches or nearby reefs, or in
near-coastal grasslands.
Oriental pratincole Migratory Within Australia, the oriental pratincole is widespread in northern areas, especially Given the preferred coastal habitat, the species is

unlikely to be present in the Operational Area.
Higher population densities may be encountered in
the coastal waters of the EMBA.
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In non-breeding grounds in Australia, the species usually inhabits open plains,
floodplains or short grassland (including farmland or airstrips), often with extensive
bare areas.

The species does not breed in Australia (DoEE 2019a).

Wedge-tailed
shearwater

Migratory

The wedge-tailed shearwater is widespread across the Indian and Pacific Oceans.

In Australia, the species breeds on the east and west coasts of Australia and on
offshore islands, including the Ashmore Reef.

The West Island, Ashmore Reef supports a small colony of breeding wedge-tailed
shearwaters, with an estimated 30 active burrows in 2002 (Swan 2005).

The foraging areas of wedge-tailed shearwaters that breed at Ashmore Reef are
unknown.

The closest breeding area for Wedge-tailed
shearwater is 389 km away of the Operational Area
(Figure 3-12). Given the preferred coastal habitat,
the species is unlikely to be present in the
Operational Area. Higher population densities may
be encountered in the coastal waters of the EMBA,
particularly in waters surrounding Ashmore Reef.

White-tailed
tropicbird

Migratory

The white-tailed tropicbird breeds on islands throughout the tropics of the northern
Indian Ocean, including Ashmore Reef and Rowley Shoals off the northern coast of
WA (Johnstone and Storr 1998; Marchant and Higgins 1993).

The white-tailed tropicbird is a rather scarce breeding species at Ashmore Reef,
and it is estimated that up to two pairs nest within the reserve each year (Clarke
2010).

The species forages up to 89 km from the nest site when breeding, and further
when not breeding, and are surface foragers that occasionally take shallow dives
(Marchant and Higgins 1990).

The closest breeding area for White-tailed tropicbird
is 392 km away of the Operational Area

(Figure 3-12). Given the preferred coastal habitat,
the species is unlikely to be present in the
Operational Area. Higher population densities may
be encountered in the coastal waters of the EMBA,
particularly in waters surrounding Ashmore Reef.
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BIOLOGICALLY IMPORTANT AREAS FOR SEABIRDS WITHIN THE EMBA

Figure 3-12: BlAs for seabird and migratory shorebirds in the EMBA
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3.8 Socio-economic and cultural features

The section describes the socio-economic values within the EMBA including commercial fisheries, shipping,
recreational fishing, oil and gas industry, tourism, cultural heritage, and defence activities. Particular focus is
however given to commercial fishers as active and socio-economically important co-users of the marine
environment within the operational area and surrounds.

3.8.1 Commercial fisheries

3.8.1.1 Commonwealth-managed fisheries

The Australian Fisheries Management Authority (AFMA) manages Australian fisheries on behalf of the
Commonwealth Government from 3 nm to the edge of the Australian fishing Zone (AFZ). AFMA carry out
objectives that are listed in the Fisheries Administration Act 1991 and the Fisheries Management Act 1991.
Commonwealth-managed fisheries with management boundaries that overlap with the Operational Area and EMBA
include:

+  Northern Prawn Fishery

+ North West Slope Trawl Fishery
+  Western Tuna and Billfish Fishery
+ Southern Bluefin Tuna Fishery

+  Western Skipjack Fishery.

These fisheries are further described in Table 3-18.
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Table 3-18: Relevant Commonwealth-managed fisheries

Management area Fishing effort
it rted within
Description? 2 repo : Relevance to EP
Operational Area EMBA the Operational
Area
Northern Prawn v v Extent: Operates from the JBG across the top end to the Gulf of Carpentaria. The Operational Area
Fishery (NPF) Effort: In 1981, fishing effort peaked at 40,000 fishing days and more than overlaps 0.15% of this
250 vessels. Three decades later, it has reduced to around 8,000 days of effort fishery.
and 52 fishing permits. Fishing takes place in
The majority of fishing is conducted in coastal waters. The main fishing area for waters 35-70 m deep, with
the NPF is the Gulf of Carpentaria, with relatively low intensity within the JBG. most fishing effort between
) ) . . 50 and 60 m. Water
The NPF operates during two seasons. The first season is from 1 April to s :
A Lo . depths within the Active
15 June, and during this time banana prawns are mainly caught. In the second Source Area range
season (1 August — 1 December) tiger prawns are predominantly caught. Either
: . ; between 67 mto 111 m
season has the potential to end early if catch rates fall below pre-set trigger ;
. ) ) (generally outside of the
levels. However, a closure area was introduced in 2021 for the JBG region (an main fishing depths)
area south of latitude 13°S) and includes a significant portion of the Operational )
Area. The closure area excludes fishing in the JBG during the first season (1 April Based on 2010-2020
to 15 June). flshlng datg, flshlng '
During consultation, it was advised that spawning in the NPF occurs between |nten§|ty within fche JBG in
A t and Octob any given year is usually
ugust and Lctober. low (<0.1 days/km?)
Annual catches tend to vary year to year because of natural variability in the although in some years
banana prawn component of the fishery. there has been medium
Total landed catch in 2022 was 5,526 t, including 4,029 t banana prawns, 924 t (0.1-0.25 days/km?) or
tiger prawns and 372 t endeavour prawns. During the 2021 season, a total of high (0.25-0.55 days/km?)
3,618 t of banana prawns, 1,014 t of tiger prawns and 436 t of endeavour prawns intensity fishing effort.
were caught. During the 2020 season, a total of 2,905 t of banana prawns, 1,366 t The low intensity fishing
of tiger prawns and 358 t of endeavour prawns were caught. area in the JBG overlaps
Resource: Key species include banana prawns (Penaeus indicus and Penaeus with the southern corner of
merguiensis), tiger prawns (Penaeus esculentus and Penaeus semisulcatus), and the Operational Area and
endeavour prawns (Metapenaeus endeavouri and Metapenaeus ensis), as well border of the Active
as others (squid, bugs and scampi). Source Area (Figure 3-14).
Method: Otter trawl gear. Theref_ore, th_ere IS
potential for interaction
with the Eos 3D MSS.
Western Skipjack v v Extent: The STF covers the entire sea area around Australia, out to 200 nm from The fishery is currently not
Tuna Fishery (STF) the coast. It is split into two sectors: the Eastern Skipjack Tuna Fishery and the in operation.
Western Skipjack Tuna Fishery. There is no potential for
Effort: There has been no fishing effort in the STF since the 2008-09 season. interaction with the Activity
Resource: Indian Ocean skipjack tuna (Katsuwonus pelamis) and Western and and therefore, the fishery
central Pacific Ocean skipjack tuna (Katsuwonus pelamis). Skipjack tuna are is not considered further in
known to spawn throughout the continental shelf and slope waters of the Indian this EP.
Ocean.
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Method: Predominantly purse-seine gear is used. A small amount of pole and
line effort.
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Fishing effort
reported within
the Operational
Area

Relevance to EP

Southern Bluefin 4
Tuna Fishery (SBTF)

Extent: Fishery includes all waters of Australia, out to 200 nm from the coast.
Juvenile fish move from spawning grounds in the north-east Indian Ocean into the
Australian EEZ and southward along the WA coast (Patterson et al. 2021). During
consultation for this EP, Tuna Australia raised concerns regarding potential
overlaps between the seismic survey and spawning timeframes for Yellowfin
Tuna. In Zudaire et al (2013), the main spawning season for this species was
November to February, with a secondary peak in June.

Effort: No current effort in the JBG, fishing activity is concentrated in the Great
Australian Bight and off South-east Australia.

The fishery had 85 SFRs (permits) in the 2020-21 season with seven active purse
seine vessels.

Resource: Key species is the Southern Bluefin tuna (Thunnus maccoyii).
Migration pathways are outside of the Operational Area and EMBA. A potential
overlap exists for the spawning grounds and the western-most portion of the
EMBA.

Southern bluefish spawn in tropical waters during the spring and summer months
(AFMA 2023b). Only one spawning ground has been identified, in the north-
eastern Indian Ocean south of Java (AFMA 2023b).

Method: Most of the Australian catch has been taken by purse seine, targeting
juvenile tuna (2—4 years of age) in the Great Australian Bight. Australian domestic
longliners operating along the east coast catch some tuna and there is some
recreational fishing for the species.

X There is no effort currently
reported in WA or the NT.

There is no potential for
interaction with the Activity
and therefore, the fishery
is not considered further in
this EP.

Western Tuna and v
Billfish Fishery
(WTBF)

Extent: The WTBF covers the sea area west from the tip of Cape York in
Queensland, around Western Australia, to the border between Victoria and South
Australia. Fishing occurs in both the Australian Fishing Zone and adjacent high
seas.

Effort: Since 2005, there has been fewer than five vessels active in the fishery,
down from 50 active vessels in 2000. In recent years, fishing effort has
concentrated off south-west WA and South Australia with no current effort on the
NWS

There were 94 boat SFRs (permits) and only two active pelagic longline vessels
for both the 2021 and 2020 seasons.

Resource: Key species include Bigeye tuna (Thunnus obesus), yellowfin tuna
(T. albacares), striped marlin (Tetrapturus audux) and swordfish (X. gladius) .
These species are known to spawn throughout the continental shelf and slope
waters of the Indian Ocean.

X There is no potential for
interaction with the Eos 3D
MSS and therefore, the
fishery is not considered
further in this EP.

Santos Ltd | Eos 3D Marine Seismic Survey Environment Plan

7710-650-EMP-0011

Page 130 of 657



Management area

Operational Area EMBA

Description? 2

Method: The main fishing gear in the WTBF is pelagic longline, with low levels of
minor-line fishing.

Fishing effort
reported within

the Operational
Area

Santos

Relevance to EP

North West Slope X
Trawl Fishery
(NWSTF)

Extent: The NWSTF is located in deep water from the coast of the Prince Regent
National Park to Exmouth between the 200 m depth contour to the outer limit of
the Australian Fishing Zone.

A large area of the Australia—Indonesia memorandum of understanding box (an
area off north-western Western Australia where Indonesian fishers may operate
using only traditional methods) falls within the northern extent of the NWSTF
management area.

Resource: The primary species is Australian scampi (Metanephrops
australiensis), with smaller quantities of velvet scampi (M. velutinus), Boschma'’s
scampi (M. boschmai) and mixed scampi (Metanephrops spp. and Nephropsis
spp.) also landed.

Effort: Total catch in 2021-22 was 85.8 t, and in 2020-2021 was 86.9 t. Total
effort was 196 days in 2021-22 and 233 days in 2020-21.

There were seven fishing permits and three active vessels during the 2021-22
season.

Method: Bottom trawl

There is no potential for
interaction with the Eos 3D
MSS and therefore, the
fishery is not considered
further in this EP.

" Butler et al 2023
2 AFMA 2023a, b, ¢, d and e
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Northern Prawn Fishery

The NPF operates off Australia’s northern coast from Cape York (QLD) to Cape Londonderry (WA) (AFMA 2018d).
The NPF is restricted to 52 fishing permits and around 8,000 days of effort. The overlap of the NPF with the
Operational Area is shown in Figure 3-13. Most of the trawling activity and harvest comes from within the Gulf of
Carpentaria (GoC), with the westernmost region of the fishery (i.e. Bonaparte and JBG area in particular) seeing
much less effort.

Figure 3-15 shows the main areas of fishing activity in the JBG for 2010-2020, based on available fishing intensity
data provided by ABARES.

The following information on the NPF is sourced from the ABARES 2023 Fishery Status Report (Butler et al 2023)
except where noted. Information relating to the activities of the NPF within the JBG has been sourced from:

+ Australian Maritime College (AMC) (2021)
+ Loneragan et al. (2002)

+ AFMA (2023¢)

+ Laird (2018)

+ Jarrett et al. (2015)

+ Information obtained from NPFI during stakeholder consultation for this EP and previous seismic surveys in
the JBG.

The NPF is managed through a combination of input controls (limited entry, seasonal closures, permanent area
closures, gear restrictions and operational controls) that are implemented under the Northern Prawn Fishery
Management Plan 1995 (amended 2012).

The NPF uses otter trawl gear to target a range of tropical prawn species. In recent years, many vessels have
transitioned from using twin gear to mostly using a quad rig comprising four trawl nets—a configuration that is more
efficient.

Advice from the NPFI during the development of the Santos Fishburn EP (2017) is that prawn species reach a
commercial size at six months and can live for up to two years. Larger sized prawns have a higher price tag.
Growth rates vary considerably between species and sexes, with females generally growing faster and to a larger

size than males. During consultation for this EP the NPFI advised that spawning occurs in the NPF between August
and October.

The status (health) of target species populations in the NPF is reported annually in the Fishery Status Reports
compiled by the Australian Bureau of Agricultural and Resource Economics and Sciences (ABARES). In 2022, all
target species were considered not subject to overfishing and not overfished.

The NPF operates during two seasons. The first season is from 1 April to 15 June, and during this time banana
prawns are mainly caught. Conversely, during the second season (1 August — 1 December) tiger prawns are
predominantly caught. Either season has the potential to end early depending on the total catch.

The total catch in the NPF in 2022 was 5,325 t at a value of $87.6 million, and in 2021 was 5,390 t at a value of
$76.6 million. Annual catches tend to be quite variable from year to year because of natural variability in the
banana prawn component of the fishery.

White banana prawn, redleg banana prawn and two species of tiger prawn (brown and grooved) account for
approximately 93% of the landed catch. White banana prawn (Penaeus merguiensis) is mainly caught during the
day on the eastern side of the Gulf of Carpentaria, whereas redleg banana prawn (P. indicus) is caught during both
day and night, mainly in the JBG. Tiger prawns (P. esculentus and P. semisulcatus) are caught at night (daytime
trawling has been prohibited in all areas during the tiger prawn fishing season). Most tiger prawn catches come
from the southern and western Gulf of Carpentaria, and along the Arnhem Land coast. Tiger prawn fishing grounds
may be close to those of banana prawns, but the highest catches come from areas near coastal seagrass beds,
the nursery habitat for tiger prawns (Butler et al. 2023; Patterson et al. 2020).

By-product species include bugs (Thenus spp.), cuttlefish, saucer scallops (Amusium spp.), scampi (Metanephrops
spp.) and squids

The JBG comprises approximately 60,000 km? of the westernmost portion of the NPF (Figure 3-13). Catch in the
JBG is comprised primarily of banana prawns (mainly P. indicus and some P. merguiensis), with a very minor catch
of tiger and endeavour prawns (Laird 2017). This is consistent with confidential fishing data provided by NPFI
during consultation in 2019 and 2021, which shows that tiger prawns typically make up a significantly smaller
proportion of catch and effort in the JBG than banana prawns.

Fishing for the banana prawns is permitted day and night in both NPF fishing seasons. Fishing takes place in
waters 35-70 m deep, with most fishing effort between 50 and 60 m. The trawling regime for this species is similar
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to the tiger prawn sub-fishery in other regions of the NPF, where the total duration of individual trawls is usually
long (~3 h). Although the JBG fishery comprises less than 5% of the area of the NPF, it contributes about 65% of
the NPF redleg banana prawn catch and around 20% of the NPF total banana prawn catch (combined

P. merguensis and P. indicus) (Loneragan et al. 2002).

Due to the large tidal range in the JBG and its reputed influence on prawn abundance in the region, P. indicus are
fished on the neap tides, when tidal range and currents are minimal (Tonks et al. 2008). Thus, over a tide cycle,
fishing effort is high on the late spring-neap, neap and early neap-spring tides, and low to non-existent at other
times when the fleet moves to fishing grounds north of Melville Island and Port Essington, outside the JBG. The
extra steaming time that this fishing pattern generates, together with the remoteness of the JBG and the lower price
of P. indicus in comparison to other species of prawns, makes the JBG a less attractive area to fish than other
parts of the NPF. As a result, the annual fishing effort in the JBG fishery is mostly dependent on the catch levels
elsewhere in the NPF; if catches are good elsewhere, effort in JBG is low (Loneragan et al. 2002).

Prior to 2021, a seasonal closure area for the NPF in the JBG existed which excluded fishing from nearshore
banana prawn nursery habitats in the southern part of the JBG to protect small juvenile banana prawns as they
migrate offshore to deeper waters in the south-western JBG, where the adults are targeted during the trawling
operations. The closure area applied during the 1 April to 15 June fishing season each year, which, in combination
with the closure periods across the fishery, protected the juvenile migration. Any catch south of the seasonal
closure line was taken in the second fishing season only (1 August — 1 December) when the less-fished tiger
prawns in the JBG were targeted, whereas catch taken north of the closure line was taken during both the first and
second seasons.

While the pre-2021 seasonal closure area was outside the Operational Area, a new closure area, recommended by
the NPF Resource Assessment Group (NPRAG), was introduced in 2021 and applies to the whole of the JBG
south of latitude 13°S, including a significant portion of the Operational Area (Figure 3-16). The closure area
excludes fishing in the JBG during the first season (1 April to 15 June) for better management of the redleg banana
prawn stock of the JBG. The new closure area effectively means that no fishing will take place, including for
banana prawns, in the JBG between 1 April to 15 June and only fishing during the 1 August to 1 December tiger
prawn season is now permitted in the JBG. The new closure area will be reviewed in five years (2026) to determine
its effectiveness on improving the JBG stock (AFMA 2021).
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3.8.1.2 Western Australian managed fisheries

WA State commercial fisheries are managed by the WA Department of Primary Industries and Regional
Development (DPIRD) under the Fish Resources Management Act 1994, Fisheries Resources Management
Regulations 1995, relevant gazetted notices and licence conditions and applicable Fishery Management Plans. WA
managed fisheries with management boundaries that overlap with the Operational Area and EMBA include:

+ Abalone Managed Fishery (AMF)

+ Broome Prawn Managed Fishery (BPMF)

+ Kimberley Crab Managed Fishery (KCMF)

+  Kimberley Gillnet and Barramundi Fishery (KGBF)

+  Kimberley Prawn Managed Fishery (KPMF)

+ Mackerel Managed Fishery (MMF)

+ Marine Aquarium Fish Managed Fishery (MAFMF)

+  Northern Demersal Scalefish Managed Fishery (NDSMF)

+ North Shark Fisheries (Joint Authority Northern Shark Fishery and WA North Coast Shark Fishery) (NSF)

+ Pearl Oyster Managed Fishery (POMF)

+ South West Coast Salmon Managed Fishery (SWCSMF)

+ Specimen Shell Managed Fishery (SSMF)

+ West Australian Sea Cucumber Fishery (WASCF)

+ West Coast Deep Sea Crustacean Managed Fishery (WCDSCMF).
These fisheries are further described in Table 3-19.
Catch and effort data

Santos requested annual catch and effort data (FishCube data) from WA DPIRD for fisheries understood to
operate within or near to the Operational Area. Data was assessed for 10 nm x 10 nm Catch and Effort System
(CAES) blocks, and where data was unavailable, the 60 nm x 60 nm CAES blocks were assessed as the next
available scale for the following:

+ Catch and effort data for the most recent 11 years (2013-2023, aggregated)

+ Annual catch and effort data for each of the most recent 11 years ( 2013, 2014, 2015, 2016, 2017, 2018,
2019, 2020, 2021, 2022 and 2023).

+ Data was assessed to identify where the greatest fishing effort in each fishery occurred and the relative
importance of waters within the Operational Area.

+ Data provided by DPIRD included:
+ Weight (kg) — a measure of fish catches per CAES block during the period of interest

+ Vessel Count — a measure of the number of vessels that fished in a CAES block during the period of
interest

+ Fishing Day Count — a measure of fishing effort, represented by the number of days when one or more
vessels fished in a CAES block during the period of interest.

Due to confidentiality reasons, DPIRD do not release catch and effort data for CAES blocks where less than three
vessels fished during the period of interest (i.e. less than three vessels per year or less than three vessels over the
complete 10-year period). Where this applies, the Vessel Count is marked ‘Less than 3’, while Weight and Fishing
Day Count are marked as ‘N/A’. CAES blocks where the results are provided in this way confirm that fishing effort
did occur within the block during that period, but the associated catch and effort values are not available. CAES
blocks where no fishing is recorded do not return any data.

Santos acknowledges that the State of WA is the owner of the copyright of this information.

As presented in Table 3-19, the NDSMF and MMF are the only WA-managed commercial fisheries that have
activity within the Operational Area. The following subsections provide additional information and present the
FishCube data that has been mapped for the two fisheries.
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Table 3-19: Relevant Western Australian-managed fisheries

Overlap with management area Fishing effort

Operational Area

EMBA

Description? 2

reported within the
Operational Area

Relevance to EP

Abalone Managed Fishery v v Extent: The AMF operates in all shallow coastal X FishCube data (2013-2023) did not
(AMF) waters of the Southern Ocean, Indian Ocean and show activity for this fishery within the
Timor Sea between the Western Australian / Northern Operational Area or EMBA. Therefore,
Territory Border and the Western Australian / South there is no potential for interaction with
Australian border (i.e. all the waters of the state). the Eos 3D MSS.
Catch and Effort: The recorded catch effort for the
AMF is reported separately for different species of
abalone with Roe’s abalone recording 29.7 t for 2021
and greenlip and brownlip abalone recording 39 t
(25.9 tand 13.1 t respectively).
Resources: Roe’s abalone (Haliotis roei), Greenlip
abalone (Haliotis laevigata), and Brownlip abalone
(Haliotis conicopora)
Method: Hand collection (either wading or diving)
Broome Prawn Managed X v Extent: One of four prawn fisheries operating in the X FishCube data (2013-2023) did not
Fishery (BPMF) North Coast Bioregion. The BPMF in particular show activity for this fishery within the
operates off Broome. Operational Area or EMBA. Therefore,
Catch and Effort: Minimal fishing occurred in 2021 there is no potential for interaction with
with only trial fishing activities undertaken by three the Eos 3D MSS.
vessels to investigate whether catch rates were
sufficient for commercial fishing. A ‘negligible’ catch
effort reported.
Resources: Western King Prawns (Penaeus
latisulcatus), Brown tiger prawns (Penaeus
esculentus), and Blue endeavour prawns
(Metapenaeus endeavouri)
Method: Otter prawn trawl
Kimberley Crab Managed v v Extent: The boundaries of the KCMF is between X FishCube data (2013-2023) for 10 nm
Fishery (KCMF) Broome and the Cambridge Gulf. CAES blocks did not show activity for
Catch and Effort: The commercial catch for this this fishery within the Operational Area
fishery is reported as part of the North Coast Crab or EMBA. The 60 nm CAES blocks
Resource which also includes the Pilbara Crab were assessed as the next available
Managed Fishery. The total catch for 2021 was 9.7 t scale and while activity for up to three
which was an increase from 2.1 t caught in 2020. vessels was observed throughout
R . Blue Swi Crab (Port laai areas of the EMBA, no activity is
esources: Blue Swimmer Crab (Portunus pelagicus) reported overlapping the operational
and Mud crabs (Scylla serrata) area
Method: Crab traps
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Overlap with management area

Operational Area EMBA

Description? 2

Fishing effort
reported within the
Operational Area

Santos

Relevance to EP

Therefore, there is no potential for
interaction with the Eos 3D MSS.

Managed Fishery (MAFMF)

from the NT border in the north through to the South
Australian border in the south. However, the fishery is
typically more active in waters south of Broome with

Kimberley Gillnet and X v Extent: The KGBF operates in the nearshore and X FishCube data (2013-2023) for 10 nm
Barramundi Fishery (KGBF) estuarine zones of the North Coast Bioregion. That is CAES blocks did not show activity for
from the WA / NT border to the northern end of Eighty this fishery within the Operational Area
Mile Beach, south of Broome. The coastal area in or EMBA. The 60 nm CAES blocks
proximity to the operational area and EMBA is closed were assessed as the next available
from 1 November to 31 January each year. scale and showed activity overlapping
Catch and Effort: The total reported catch of all the operational area in one block for
species in the KGBF in 2021 was 100 t. Of this, 67.2 t less than three vessels on one
were barramundi which was the highest recorded occasion (April 2019).
catch since 1990. However, this block is noted to overlap
Resources: Barramundi (Lates calcarifer), King with the WA coastline where the KGBF
threadfin (Polydactylus macrochir), and Blue threadfin is known to operate. It can be assumed
(Eleutheronema tetradactylum) that the reported activity is outside the
. L operational area boundary. Therefore,
Mﬁ.tlh(:)d' G'”netj'. to talée ?nﬁ/ ﬁsg in inshore waters there is no potential for interaction with
while barramundi can be taken by any means. the Eos 3D MSS.
Kimberley Prawn Managed v v Extent: The KPMF operates off the north of the state X While FishCube data (2013-2023)
Fishery (KPMF) between Koolan Island and Cape Londonderry. The shows activity from the KPMF of up to
KPMF abuts the western boundary of the 11 vessels within the EMBA, there was
Commonwealth Northern Prawn Fishery. no activity within the Operational Area.
There are two fishing periods for the season (April to Therefore, there is no potential for
mid-June, then from August to the end of November) interaction with the Eos 3D MSS.
with around 74% of the total landings taken in the first
fishing period.
Catch and Effort: The total prawn landings in 2021
for the KPMF were 203.9 t. The catch was primarily
banana prawns (186.8 t), with 12.6 t of brown tiger
prawns and 4.4 t of blue endeavour prawns also
taken.
Resources: Key species include the banana prawn,
however endeavour prawns, king prawns and tiger
prawns are also taken.
Method: High opening otter trawl systems are used
when targeting banana prawns and low opening otter
trawl systems are also used.
Marine Aquarium Fish v v Extent: The MAFMF operates in WA state waters X The fishery occurs in WA State waters

and is typically more active in waters
between Esperance and Broome with
higher levels of effort around the

Santos Ltd | Eos 3D Marine Seismic Survey Environment Plan

7710-650-EMP-0011

Page 140 of 657



Overlap with management area

Operational Area EMBA

Description? 2

higher levels of effort around the Capes region, Perth,
Geraldton, Exmouth, Dampier and Broome.

MAFMF operates across a number of aquatic
ecosystems including coral reefs, lagoons, coastal
embayments and intertidal areas (DPIRD 2018).
Fishing operations are heavily weather-dependent due
to the small vessels used and the potentially
hazardous conditions (e.g. waves and swell)
encountered (DPIRD 2018). In addition, human
constraints (i.e. physiological effects of
decompression) limit the amount of effort exerted in
the fishery, including the depth of water (generally

<30 m deep) and the offshore extent where collections
can occur (DPIRD 2018).

Catch and Effort: There were eleven out of the
twelve licences that were active in the MAFMF in
2021.

The total catch in the MAFMF in 2021 was

92,227 fishes (including fish, syngnathids,
invertebrates and sponges), 27.97 t of coral, live rock
and living sand and 42 L of marine plants and live
feed.

Resource: The MAFMF resource potentially includes
more than 1,500 species of marine aquarium fishes,
under the Marine Aquarium Fish Managed Fishery
Management Plan 2018. Operators in the MAFMF are
also permitted to take coral, live rock, algae, seagrass
and invertebrates.

Method: Primarily hand catch but fishing line also
used.

Fishing effort

reported within the
Operational Area

Santos

Relevance to EP

Capes region, Perth, Geraldton,
Exmouth and Dampier (Fletcher et al.
2017).

While FishCube data (2013-2023)
shows activity from the MAFMF of less
than three vessels within the EMBA,
there was no activity within the
Operational Area.

Therefore, there is no potential for
interaction with the Eos 3D MSS.

Mackerel Managed Fishery v v
(MMF)

Extent: The fishery encompasses the entire coastline
of WA from the Northern Territory border to Cape
Leeuwin in the south-west. However, the fishery
mainly operates between Geraldton and the WA-NT
border (Lewis et al. 2021).

It comprises of three areas: Area 1 — Kimberley,
Area 2 — Pilbara and Area 3 — Gascoyne/West Coast
(Fletcher et al. 2017).

Catch and Effort: Fishing effort occurs year round but
typically takes place between May and November and
is concentrated in waters less than 70 m. The total

FishCube data for the period 2013-
2023 indicates that the one 10 nm
block overlapped by the Operational
Area was fished by less than three
vessels in July 2021 only. Areas that
are more regularly and intensively
fished are located to the north and
west of Kalumburu.

Up to four vessels were active in the
EMBA. The activity within the EMBA is
predominantly less than three vessels
or three vessels based on 2013-2023
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Operational Area

Overlap with management area

EMBA

Description? 2

catch of Spanish mackerel in the 2019/20 season
was291 t (Lewis et al. 2021).

Resource: Target species comprise Spanish and grey
mackerel. Spanish mackerel are an offshore, pelagic
(surface-dwelling) fish, which inhabit offshore and
coastal reefs.

Method: Trolling or handline. Near-surface trolling

gear from vessels in coastal areas around reefs,
shoals and headlands (Lewis et al. 2021).

Fishing effort

reported within the
Operational Area

Santos

Relevance to EP

data with four vessels only recorded in
November 2019 and November 2020
across four reporting blocks.

While there is potential for interaction
between the fishery and the Eos 3D
MSS, fishing effort in the Operational
Area is expected to be low, and
interactions infrequent.

Authority Northern Shark
Fishery and WA North Coast
Shark Fishery)

Kimberley.

Catch and Effort: Limited to no fishing activity has
been recorded in both fisheries since 2008-2009 as
they do not have a Wildlife Trade Operation (WTO)
accreditation that allows export of product from the
fishery thus making the fishery unprofitable.
Resource: Sandbar shark, blacktip shark

Method: Line fishing

Northern Demersal v v Extent: North-west coast of WA in the waters east of v The Operational Area is located in
Scalefish Managed Fishery longitude 120°E to the edge of the AFZ. The fishery is Zone A of Area 2 of the NDSMF, noting
(NDSMF) divided into two fishing areas: an inshore sector that the NDSMF primarily targets
(Area 1) and an offshore section (Area 2). Area 2 is deeper waters in Zone B of Area 2 of
further divided into zones. Zone A is an inshore area, the fishery.
Zone B comprises the area with most historical fishing FishCube data from 2013-2023 shows
activity and Zone C is an offshore deep slope area less than three vessels active within
representing waters deeper than 200 m (Newman et the Operational Area and up to four
al. 2020). vessels active within the EMBA.
Catch and Effort: Total catch in 2019 was 1,507 t The activity within the EMBA is
(Newman et al. 2021a). predominantly less than three vessels
Resource: Demersal scale fish, primarily red and blue or three vessels based on 2013-2023
spotted emperors and goldband snapper, with a data with four vessels only recorded on
number of species of snappers, cods and emperors. one occasion (May 2020).
Method: Primarily trap, some line including handline While there is potential for interaction
and dropline. between the fishery and the Eos 3D
MSS, fishing effort in the Operational
Area is expected to be low, and
interactions infrequent.
North Shark Fisheries (Joint v v Extent: Covers the Pilbara and eastern and western X The fishery is currently inactive.

If fishing does recommence, there is
the potential for interaction with the
Eos 3D MSS. However, given the
range of target species, fishing effort in
the Operational Area is expected to be
low, and interactions infrequent.
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Overlap with management area

Operational Area

EMBA

Description? 2

Fishing effort
reported within the
Operational Area

Santos

Relevance to EP

Pearl Oyster Managed v v Extent: Quota based dive fishery operating in shallow X The Operational Area is located within
Fishery (POMF) coastal waters of the North Coast Bioregion. the actively fished Zone 3. However,
The fishery is split into three zones (previously four the Operational Area is located away
zones) with DPIRD proposing, as part of the Aquatic from the Kimberley coastline where
Resource Management Paper No.5: Draft Aquatic pearllng Igasers are located, and where
Resource Management Strategy for the Pinctada pearl fishing/diving occurs (<50 m
maxima (2023) to restructure these current zones. depth).
Zone 1, Zone 2 (previously Zone 2/3) and a Kimberley FishCube data for the period 2013-
Development Zone (previously Zone 4) where no 2023 confirms that there has been no
commercial fishing is permitted. fishing activity within the Operational
Catch and Effort: Pearl oyster shell fishing has not Area, and less than three vessels in
been reported in Zone 1 from 2017—2021. In 2021, October 2015 within the EMBA in the
catch was taken in Zones 2 and 3 (with the number of last 11 years. Therefore, there is no
wild caught pearl oysters totally 590,064. This potential for interaction with the Eos 3D
comprised of 539,612 culture shells and 50,452 MSS.
Mother of Pearl shells over 8,175 dive hours.
Resource: Indo-Pacific, silver-lipped pearl oysters.
Method: Drift diving, harvesting oysters by hand.
South West Coast Salmon v v Extent: The area for the SWCSMF extends most of X FishCube data (2013-2023) did not
Managed Fishery the WA state waters, however the fishery operates on show activity for this fishery within the
(SWCSMF) various beaches south of the Perth metropolitan area. Operational Area or EMBA. Therefore,
In Western Australia, Salmon are predominantly found there is no potential for interaction with
in cooler southern waters, but can also be common in the Eos 3D MSS.
waters north of Perth metropolitan area during winter
months.
Catch and Effort: The commercial catch for this
fishery is reported as part of the West Coast
Nearshore and Estuarine Finfish Resource which
encompasses five other fisheries. The total catch for
2021 was 318.3 t with the Western Australian salmon
species contributing 88.5 t.
Resources: Western Australian salmon (Arripis
truttaceus)
Method: Beach seine nets and gill nets
Specimen Shell Managed v v Extent: The fishing area includes all WA waters X Collection typically occurs in shallow
Fishery (SSMF) between the high-water mark and the 200 m isobath, waters (outside of the Operational
with some concentration of effort in areas adjacent to Area), however exception permits allow
population centres such as Broome, Karratha, Shark for the use of remote controlled
Bay, metropolitan Perth, Mandurah, the Capes area underwater vehicles up to a depth of
and Albany. 300 m.
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Overlap with management area

Operational Area

EMBA

Description? 2

Effort: This is a limited entry fishery with 30 licences
in the fishery. A maximum of four divers are allowed in
the water per licence at any one time .

In 2021, the total number of specimen shells collected
was 5,443 distributed over 200 species. This is based
on 100% of submitted catch returns. In the past

5 years, more than 435 separate species of molluscs
have been collected, with an average of more than
200 species per year — the majority in low numbers
per individual species.

Resource: There is some focus of effort on mollusc
families most popular with shell collectors, such as
cowries, cones, murexes and volutes. Cypraeidae or
cowries are noted for their localised variations in both
shape and colour, making them attractive to collectors.
Method: The main method of specimen shell
collection is by hand collection by a small group of
divers operating from small boats in shallow coastal
waters or by wading along coastal beaches below the
high-water mark or, in some instances, by use of
ROV.

Fishing effort
reported within the
Operational Area

Santos

Relevance to EP

While FishCube data (2013-2023)
shows activity of less than three
vessels on two occasions from the
SSMF within the EMBA, there was no
activity within the Operational Area.
Therefore, there is no potential for
interaction with the Eos 3D MSS.

Exclusive Economic Zone (EEZ; 200 nm boundary).

The fishery covers three WA management bioregions:
North Coast, Gascoyne Coast and West Coast,

West Australian Sea v v Extent: While the fishery is permitted to operate X While FishCube data (2013-2023)
Cucumber Fishery (WASCF) throughout WA waters, fishing occurs mostly in the shows activity from the WASCF of less
northern half of the State from Exmouth Gulf to the than three vessels within the EMBA,
Northern Territory border, and Shark Bay was fished there was no activity within the
for the second time in 2021. Operational Area. Therefore, there is
Catch and Effort: In 2021, the total catch was 41.3 t no potential for interaction with the Eos
and comprised 31.5 t of sandfish (Holothuria scabra), 3D MSs.
8.8 t of deepwater redfish (Actinopyga echinites) and
0.8 t of black teatfish (Holothuria whitmaei).
Resources: WASCEF targets two main species:
sandfish (Holothuria scabra) and redfish (Actinopyga
echinites).
Method: Primarily caught by diving and a small
amount by wading.
West Coast Deep Sea v v Extent: The WCDSCMF operates off the west coast The operational area is inside the
Crustacean Managed of Western Australia (WA), on the seaward side of the prohibited fishing area for this fishery
Fishery (WCDSCMF) 150 m isobath out to the extent of the Australian and FishCube data (2013-2023) did not

show activity for this fishery within the
EMBA. Therefore, there is no potential
for interaction with the Eos 3D MSS.
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Overlap with management area

Operational Area EMBA

Description® 2

in the Gascoyne and West Coast Bioregions.
Catch and Effort: In 2021 the total catch was 154 t

and comprised predominantly of 139.9 t of crystal crab
(90.1%), 14 t champagne crab and 0.1 t of giant crab.

Resources: Crystal crab (Chaceon albus),

Champagne crab (Hypothalassia acerba), and Giant

crab (Pseudocarcinus gigas)
Method: Baited pots operated from a long-line.

however, the majority of fishing activities are centred

Santos

Fishing effort
reported within the Relevance to EP
Operational Area

" WAFIC 2023
2 Newman et al. 2023
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Northern Demersal Scalefish Managed Fishery

In the Kimberley, the NDSMF operates off the WA coast in waters east of 120° E longitude (Figure 3-17). The
NDSMF is managed primarily through input controls in the form of an annual fishing effort capacity, with
supplementary gear controls and area closures.

The fishery is permitted to use hand lines, droplines and fish traps, although the NDSMF has essentially operated
as a trap-based fishery since 2002. The NDSMF principally targets red emperor and goldband snapper, with a
number of species of snappers (Lutjanidae), cods (Epinephelidae) and emperors (Lethrinidae) comprising the
majority of the remainder of the catch (Newman et al. 2020).

The fishery is further divided into two fishing areas: an inshore sector (Area 1) and an offshore sector (Area 2). The
Northern Demersal Scalefish Managed Fishery Management Plan 2000 was amended in 2013 to formalise the
previous voluntary industry agreement which further divides the offshore sector (Area 2) into three zones; A, B and
C. Zone B comprises the area with most of the historical fishing activity. Zone A is an inshore developmental area
and Zone C is an offshore deep slope developmental area representing waters deeper than 200 m (Newman et al
2020). The Eos 3D MSS is located within Area 2, Zone A, where fishing effort is limited.

In 2021 the total catch for the NDSMF was reported at 1,544 t, down from 1,570 in 2019/20 (Newman et al 2023),
above the catch tolerance levels of 903-1,332 t per year set by DPIRD in the fishery’s harvest strategy (DPIRD
2017). The majority of the catch was landed from Zone B, with a catch of 1,406 tin 2021 (Newman et al. 2023), up
from 1,313 tin 2019. The level of catch in Zone B is the highest reported since zoning was implemented (Newman
et al. 2021a). The total catch of goldband snapper in 2021 in the NDSMF (627.3 t) was greater than that reported in
2019 (602 t) (Newman et al 2020, 2021, 2023). The last five years have seen high reported landings for this
species, continuing an overall trend of increasing catches since 2005. The total catch of red emperor in 2021 was
167.2 t, which is slightly lower than the red emperor catch levels reported in 2019 (192 t) (Newman et al 2020,
2021a, 2023).

Analysis of FishCube data (10 nm grid blocks) shows that the Operational Area and Active Source Area overlap
with the activity of less than three vessels during the 2013-2023 period (refer to Figure 3-18).

Mackerel Managed Fishery

The MMF is divided into three zones, Area 1 — Kimberley (121°E to WA-NT border), Area 2 — Pilbara (114°E to
121°E) and Area 3 — Gascoyne (27°S to 114°E), which encompass the entire coastline of WA from the NT border
to Cape Leeuwin in the south-west (Fletcher and Santoro 2015) (Figure 3-17).

The primary target species of the MMF is the Spanish mackerel (Scomberomorus commerson), which is fished
commercially between Geraldton and the NT border.

The MMF was made a fully managed fishery in 2012 and operates under an Individual Transferable Quota (ITQ)
system, which includes the setting of Total Allowable Commercial Catches (TACCs) for each area of the fishery,
allocation of the entitlement to take quota in the form of units, and establishment of minimum unit holding
requirements to operate in the Fishery.

Licence holders may only fish for mackerel by trolling or handline. There are currently only 14 licences in the
Kimberley management area. A total of 15 vessels operated across the entire MMF during the 2019/20 season
(Lewis et al. 2021).

The total catch of Spanish mackerel in the 2021 season was 238 t, down from the 2019-2021 season which
recorded 291 t (Lewis and Bray 2020; Lewis et al. 2021). This is a return to the low level of catch reported in 2018.
Prior to 2018-2019, the catch throughout the MMF had been relatively stable at 270-320 t since quotas were
introduced in 2006 (Lewis et al. 2021). The low catch can be partially attributed to one of the four main Kimberley
vessels not fishing and another hitting a reef and sinking during the season along with continued low effort in the
other fishing areas (Newman et al. 2023). It may also be due to widespread environmental changes in Northern
Australia, with catches also declining in other states (Lewis and Bray 2020; Newman et al. 2023). The nominal
catch rates in the Kimberley and Pilbara management areas of the MMF are generally decreasing suggesting that
the overall spawning stock may be declining, possibly due to the effects of marine heatwaves (Lewis and Bray
2020, Lewis et al. 2021). The 2021 catch is just below the target commercial catch range for Spanish mackerel in
the MMF of 246—430 t ,however, in the Kimberley area the 2021 Spanish mackerel catch of 157 t is within the catch
range (110-225 t) (Newman et al. 2023).

Analysis of FishCube data shows that the Operational Area overlaps one reporting block (10 nm) located in the
southern half of the Operational Area, within the Active Source Area (refer to Figure 3-19). The activity for this
reporting grid block shows less than three vessels active during the 2013-2023 period.
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Figure 3-19: Mackerel Managed Fishery total fishing day count (2013-2023)
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3.81.3 Northern Territory managed fisheries

Northern Territory fisheries are managed by the NT Department of Industry, Tourism and Trade (NT DITT),
formerly known as NT Department of Primary Industry and Resources (NT DPIR). Wild harvest fisheries are
managed under the Fisheries Act 1988 and Fisheries Regulations 1992 and management plans. NT managed
fisheries with management boundaries that overlap with the Operational Area and EMBA include:

+ Demersal Fishery (DF)

+  Spanish Mackerel Fishery (SMF)

+ Offshore Net and Line Fishery (ONLF)
+ Aquarium Fishery (AF)

+ Barramundi Fishery (BF)

+ Coastal Line Fishery (CLF)

+ Trepang Fishery (TF)

+ Development — Small Pelagic (DSP)
+  Timor Reef Fishery (TRF)

+ Coastal Net Fishery (CNF).

These fisheries are further described in Table 3-20. The information presented in this section has predominantly
been sourced from recent NT DITT fisheries reports.

Catch and effort data

Santos requested annual catch and effort data from NT DITT. Annual catch and effort data was available for each
of the most recent 5 years (2016-2020).

Data was assessed for 60 nm x 60 nm blocks to identify where the greatest fishing effort in each fishery occurred
and the relative importance of waters within the Operational Area. Block resolution finer than 60 nm x 60 nm was
not available.

Data provided included:
+  Weight (kg) — a measure of fish catches per block during the period of interest

+ Licence Count — a measure of the number of licences that fished in a CAES block during the period of
interest

+ Sum of Hook Hours — a measure of fishing effort, represented by the number of hours fished in a block
during the period of interest.

Due to confidentiality reasons, NT DITT was unable to release catch and effort data for blocks where less than five
licences fished during the period of interest. Blocks where the results are provided in this way confirm that fishing
effort did occur within the block during that period, but the associated catch and effort values are not available.
Blocks where no fishing is recorded do not return any data.

The following subsections provide additional information on the relevant NT managed fisheries and presents the
fishing catch and effort data that has been mapped for the fisheries.
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Table 3-20: Relevant Northern Territory-managed fisheries

Overlap with management area

Operational Area

EMBA

Fishing effort
reported within the
Operational Area

Description

Santos

Relevance to EP

and Line
Fishery
(ONLF)

fishery. Fishing is permitted from the low water mark to the outer
boundary of the AFZ to the extent the waters are waters relevant to
the NT.

Effort: 641 tin 2017 (DPIR 2019f).
Including, grey mackerel (73%) and blacktip shark (11%).

Resource: Black-tip sharks and grey mackerel are the primary
species, however other shark species caught include hammerhead,
bull, tiger, pigeye, lemon and winghead sharks and dusky whalers.

Method: Demersal long lines, pelagic long lines, and pelagic nets.

Demersal v v Extent: Demersal fishing is allowed from 15 nm from the low water v Catch effort data for 2016—2020

Fishery (DF) mark to the outer boundary of the Australian fishing zone, excluding shows the DF was active for
the area of the Timor Reef Fishery. approximately 662 days across two
Effort: rgportitr)g bllo;:\ks 0\/T¢er|]'lap?ing ttt;]e
There are currently 18 licences issued for the DF and in 2017, the isri)eortaerlﬁg?forr?na;érac?{gno\:v?fh tr?irse
reported catch was 3,389 t (DPIR 2019f), including, red snapper fishery and the Eos 3D MSS
(70.8%) and goldband snapper (10.1%). The EMBA also showed fishi.n
Resource: Goldband snapper, red snapper, saddletail snapper and activity for up to 16 licence holgc]jers
crimson snapper. of the TF across 12 reporting
Method: Vertical lines, drop lines, finfish long-lines, baited fish traps blocks for a total of approximately
and semi-demersal trawl nets in two multi-gear areas. 1,938 days fished.

Spanish v v Extent: Commercial fishing for Spanish mackerel is permitted from v Catch effort data for 2016-2020

Mackerel the high water mark to the outer boundary of the AFZ. shows the SMF was active for

Fishery (SMF) Effort: The SMF is a limited entry fishery, with catch managed via approximately 12 days across two
input controls (DPIR 2019b). fgpomtf)g b';);ks OVTehf'aP?'"g tt*;]e
There are currently 15 active licences. Total catch was 290 t in 2017 is%eortaerl::ir:ﬂ?forr?niéracet{()enko?fh tr?irse
(DPIR 2019f). fishery and the Eos 3D MSS.
Most Spanish mackerel are caught off the western and eastern The EMBA also showed fishing
mainland coasts and near islands including Bathurst Island, Groote activity for up to 39 licence holders
Eylandt and the Wessel Islands. of the SMF across 16 reporting
Fishing generally takes place around reefs, headlands and shoals. blocks for a total of approximately
Resource: Spanish mackerel 3,295 days fished.
Method: Troll lines, floating hand lines and rods.

Offshore Net v v Extent: The Offshore Net and Line Fishery is a quota managed v Catch effort data for 2016—-2020

shows the ONLF was active for
approximately seven days across
two reporting blocks overlapping
the Operational Area. Therefore,
there is potential for interaction with
this fishery and the Eos 3D MSS.

The EMBA also showed fishing
activity for up to 30 licence holders
of the ONLF across 13 reporting
blocks for a total of approximately
2,007 days fished.
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Overlap with management area

Operational Area EMBA

Description

Fishing effort
reported within the
Operational Area

Santos

Relevance to EP

Aquarium v v Extent: The NT Aquarium Fishery is a small-scale, multi-species v Information obtained from the Chair
Fishery (AF) fishery. It includes freshwater, estuarine and marine habitats to the of the Aquarium Fishery Licence
outer boundary of the AFZ, which is 200 nm offshore. Committee during the consultation
Effort: According to the NTSC, the fishery has 11 licences and process for the nearby Santos
around three boats are active each year (NTSC 2017). Total catch in Bethany 3D MSS confirmed that
2017 was 2 t. licence holders typically scuba dive
. . to @ maximum of 30 m. It was also
Freshwater and estuarine species are generally collected between the confirmed that one operator
Adelaide and Daly rivers, while most marine species are collected o
e ; perates at Evan Shoal, east of
within 100 km of Nhulunbuy and Darwin. Lyndoch Shoal, Blackwood Shoal
Resource: Aquarium fishes, including rainbowfish, catfish and scats. and Money Shoal in Arafura Sea
Invertebrates including hermit crabs, snails, whelks and hard/soft and within the Timor Reef Fishery
corals. Plants are also taken. Area.
Method: AF licence holders can use barrier, cast, scoop, drag and Catch effort data for 2016-2020
skimmer nets, hand pumps, freshwater pots and hand-held equipment shows the AF was active for
to collect aquarium species. approximately three days across
three reporting blocks overlapping
the Operational Area. Therefore,
there is potential for interaction with
this fishery and the Eos 3D MSS.
The EMBA also showed fishing
activity for up to 31 licence holders
of the AF across 16 reporting
blocks for a total of approximately
1,015 days fished.
Timor Reef X v Extent: Commercial fishing is allowed north-west of Darwin to the WA X Although activity is recorded in one
Fishery (TRF) / NT border and to the outer boundary of the Australian fishing zone, grid block overlapping the
200 nm offshore. The fishery has an area of approximately 8,400 Operational Area, the Timor reef
square nautical miles. fishery is unlikely to be active within
Effort: There are 15 licences currently issued in the TRF, however, or close to the Operational Area.
there are no restrictions on the number of licences in the fishery. Given the 60 nm x 60 nm extent of
Resource: Goldband snapper is the primary species taken. Other key the grid block, the boundary of the
species include saddle-tail snapper, crimson snapper, red emperor TRF has been captured along with
and cods. a small portion of the Operational
Method: Vertical lines, drop lines attached to or free from a vessel, Area, however these boundaries do
h . . ) . not overlap each other (refer to
finfish long-lines, and baited fish-traps are all used in the TRF. Figure 3-20). Therefore, the
recorded 1.8 days of activity by this
fishery within this grid block is not
representative of activity within the
Operational Area.
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Overlap with management area

Operational Area EMBA

Description

Fishing effort
reported within the
Operational Area

Santos

Relevance to EP

While the EMBA showed fishing
activity for up to 25 licence holders
of the TRF across 11 reporting
blocks for a total of approximately
2,630 days fished, there is no
potential for interaction with the Eos
3D MSS and the fishery is not
considered further in this EP.
Barramundi X v Extent: Commercial fishing for barramundi is allowed from the high X The fishery is located within the
Fishery (BF) water mark to three nautical miles seaward of the low water mark. EMBA with up to 18 licences
The fishing area is restricted to waters seaward from the coast, river showing activity across four
mouths and legislated closed lines. reporting blocks for a total of
. e . . 2,201 days. There is no potential
The annual commercial barramundi fishing season in the NT is from for interaction with the Eos 3D MSS
1 February to 30 September. and therefore, the fishery is not
Effort: The fishery is restricted to 14 licences which can be bought, considered further in this EP.
sold and leased.
Resource: Barramundi and king threadfin are the primary species
taken in the BF.
Method: Commercial operators fish over tidal mud flats and inside a
restricted number of rivers using monofilament gill nets.
Coastal Line X v Extent: Coastal NT waters between the high-water mark and 15 X The fishery is located within the
Fishery (CLF) nautical miles out from the low water mark. No fishing is permitted in EMBA with up to 1 licences
reef fish protected areas. showing activity across eight
Effort: The fishery is restricted to 52 licences. reporting blocks for a total of
. S . . approximately 1,977 days. There is
Resoqrce. Black Jevyflsh_and golden snapper are the main species no potential for interaction with the
taken in the coastal line fishery. Eos 3D MSS and therefore, the
Method: Vertical lines, cast nets, scoop nets or gaffs can be used fishery is not considered further in
from the high-water mark out to 15 nautical miles from the low water this EP.
mark.
Drop lines and up to five fish traps can be used from two to 15
nautical miles out from the low water mark (however not in the
western zone).
Up to five hooks per vertical line and up to 40 hooks per drop line are
allowed.
Trepang X v Extent: Trepang is more commonly known as sea cucumber in the X The fishery is located within the
Fishery (TF) Northern Territory (NT). Commercial fishing for sea cucumber is EMBA with up to two licences
allowed from the high-water mark to three nautical miles seaward from showing activity across three
the territorial sea baseline. However, most sea cucumbers are reporting blocks for a total of
approximately seven days. There is
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Overlap with management area

Operational Area EMBA

Description

collected along the Arnhem Land coast, mainly around the Cobourg
Peninsula and Groote Eylandt.

Effort: The fishery is restricted to six licences which can be bought,
sold and leased. All are currently allocated.

Resource: Sandfish are the primary species of sea cucumber taken.
Method: Trepang are harvested by hand either on foot or by diving,

usually on neap tides during the dry season when the water is clearer.

Fishing effort

reported within the
Operational Area

Santos

Relevance to EP

no potential for interaction with the
Eos 3D MSS and therefore, the
fishery is not considered further in
this EP.

with fishers only permitted to fish in the region or regions nominated
on their licence.

The regions include:

e Darwin — from Cape Hotham to Native Point and Cape Ford to
Cape Dooley

e Gove — between Cape Arnhem and Cape Wilberforce
¢ Borroloola — from Bing Bong Creek and Pelican Spit.

Effort: This fishery is restricted to 5 licences, all of which are
allocated.

Resource: Mullet is the primary species taken in the CNF.

Method: Nets that are up to 300 m long, have a maximum drop of
5 m, a mesh size of 65 mm or less and are anchored at one end only.

Development X v Development Fishery Licences are issued to existing fisheries X Development fishing activity is
— Small intending to trial new fishing gear, fishing methods and / or catch new located within the EMBA with up to
Pelagic target species. six licences showing activity across
(DSP)? Fishers who wish to conduct development trials are required to lodge four reporting blocks for a total of
written applications providing detailed information about their approximately 105 days. There is
proposed activities. Performance criteria are assigned to each permit no potential for interaction with the
so that the feasibility of the trials may be assessed. Eos 3D_ MSS and ’Fherefore, the _
. . . fishery is not considered further in
Development licences may be issued to approved applicants for up to this EP
one licensing year and may be renewed a maximum of four times. ’
Where licence holders meet all performance criteria and remain able
to demonstrate that the fishery and/or gear is both ecologically and
economically sustainable, the fishery and/or gear in question may
progress to a managed fishery.
Coastal Net X v Extent: The fishery extends from the high-water mark to 3 nautical X The fishery is located within the
Fishery (CNF) miles out from the low water mark. The fishery is divided into regions EMBA with up to 13 licences

showing activity across two
reporting blocks for a total of
approximately 275 days. There is
no potential for interaction with the
Eos 3D MSS and therefore, the
fishery is not considered further in
this EP.

" NT Gov 2019
2DPIF 2012
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Figure 3-20: Northern Territory-managed fisheries
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Demersal Fishery

The NT DF extends from 15 nm from the low water mark to the outer limit of the AFZ (excluding the area of the
Timor Reef Fishery) and targets a range of tropical snappers (Lutjanus spp. and Pristipomoides spp.).

The harvest by the DF is limited through a set of total allowable catches (TACs) applied to goldband snappers
(Pristipomoides spp.) (400 t), red snappers (L. malabaricus and L. erythropterus) (2,500 t) and a ‘grouped fish’
category (915 t). The latter group includes all fishes other than barramundi (Lates calcarifer), king threadfin
(Polydactylus macrochir), Spanish mackerel, shark and mud crabs (Scylla spp.) (DPIR 2019a).

DF licensees harvested 3,389 t of fishes in 2017 (DPIR 2019f). Red snappers and goldband snappers formed the
bulk of the harvest (70.8% and 10.1%, respectively) with painted sweetlip (Diagramma labiosum) being the primary
by-product species (5.7%) along with redspot emperor (2.8%). Reported bycatch (by weight) during 2017 was less
than 1% of the dropline and trap harvest and the average bycatch recorded by observers for the trawl harvest in
2016 was 27.4% (DPIR 2019f).

In 2016, the total commercial catch of goldband snapper was 535.2 t, of which 340.7 t was taken by the DF. The
status of goldband snapper from the Arafura and Timor seas was assessed using data up to 2016 using a
stochastic Stock Reduction Analysis (SRA) model. The outputs of this model estimated egg production to be
around 65-70% of unfished levels and the current harvest rate is below that required to achieve maximum
sustainable yield. This level of fishing mortality is well above conventional target levels and is unlikely to cause the
stock to be recruitment overfished (DPIR 2019a).

The fishery permits the use of different fishing methods in certain areas of the fishery, either line and fish-trap gear
are permitted and demersal trawls nets are excluded, or where line, fish-trap and finfish trawl gear are all permitted.

Traps used in the fishery are set on the seabed with an identifying float on the sea surface. The fishery is
monitored primarily through logbook returns, which operators are required to fill out on a daily basis during fishing
operations. The logbooks provide detailed catch and effort information, as well as information on the spatial
distribution of the fishing operations.

Catch and effort for trap vessels varies from year to year. The NT Government (2014) states that the substantial
variability in trap effort since 2009 generally reflects movement between the DF and the nearby Timor Reef
Fishery. The NT Government (2014) states that Stock Reduction Analysis evidence suggests that this is not due to
changes in fish abundance or sustainability concerns that the fluctuating CPUE reflects the small number of
operators and their developing knowledge of the fishery.

Analysis of catch and effort data shows that the fishing effort for the DF was approximately 662 days within the
Operational Area for the period between 2016 and 2020 (refer to Figure 3-21).
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Spanish Mackerel Fishery

The NT SMF extends seaward from the high-water mark to the outer limit of the AFZ and targets Spanish mackerel
(Scomberomorus commerson) using trolled lures or baited lines. The primary fishing grounds include waters near
Bathurst Island, New Year Island, the Wessel Islands around to Groote Eylandt and the Sir Edward Pellew Group
of islands.

Licensees typically fish from a mother ship and dories, with a maximum of two dories permitted per licence. They
may use any number or combination of troll lines, floating hand lines or rods. Operators generally troll two to four
lines behind a dory and up to eight lines from a mother boat.

Commercial catches and catch rates of Spanish mackerel gradually increased from 1986—-2006, before declining to
an average catch of about 350 t per annum and a catch rate of 300 kg per day. Both commercial catches and catch
rates of the commercial sector of the Spanish Mackerel Fishery have since increased to peak at their highest level
of 446.5 t (2016) and 389 kg per day (2012).

A total of 390.6 t of fish were harvested by SMF licensees in 2017, with all but 0.7 t being Spanish mackerel and
the remaining, reported as grey mackerel (DPIR 2019f).

Current biomass levels are well within sustainable limits and suggest that this stock is not considered to be
recruitment overfished and the current level of fishing mortality is unlikely to cause the stock to become recruitment
overfished. The NT Spanish Mackerel stock is classified as a sustainable stock.

Analysis of catch and effort data for the SMF was limited at approximately 12 days within the Operational Area for
the period between 2016 and 2020 (refer to Figure 3-22).

Santos Ltd | Eos 3D Marine Seismic Survey Environment Plan 7710-650-EMP-0011 Page 158 of 657



Legend
L__"] operational Area [ ] NT Spanish Mackerel Fishery [ | 42-58
L g [ Active Source Area Fishing Day Count [ s9-125
= D EMBA (Cumulative Total 2016-2020) - 126 - 164
—-— Exclusive Economic Zone I 03 I 165-218
— = — Coastal Waters Limit (3 nm) 0 4 -6 B 217 - s00
5 o o m awm ] | T State/Territory Waters Bdy E :2 _1:1 B s01-827
Kilometres ~
Pr2023  Fcaseat |
Santos SPATIAL DISTRIBUTION OF SPANISH MACKEREL FISHERY FISHING EFFORT 2016 - 2020
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Offshore Net and Line Fishery

The NT ONLF is a quota managed fishery operating in the NT waters seaward from the low-water mark to the outer
limit of the AFZ. The fishery targets Australian blacktip sharks (Carcharhinus tilstoni), common blacktip sharks

(C. limbatus) and grey mackerel (Scomberomorus semifasciatus) using demersal long lines, pelagic long lines and
pelagic nets.

The NT and Commonwealth via the Northern Territory Fisheries Joint Authority (NTFJA) share responsibility for the
management of the ONLF with the Fisheries Division of the Department of Primary Industry and Resources
(Fisheries) undertaking day-to-day management of the fishery (DPIR 2018). While there are no restrictions on the
number of licences issued in this fishery, vessels must hold a licence to fish commercially. In order to manage
sustainability, address environmental impacts of the fishery, and to enhance fisheries economic viability, a Total
Allowable Commercial Catch (TACC) Quota was approved.

Licensees harvested 640.8 t of fishes in 2017 (DPIR 2019f). Grey mackerel formed the bulk of the harvest (73.2%)
followed by the blacktip shark group (11.8%) and Spanish mackerel (3.1%). The primary by-product species were
hammerhead sharks (3%), tuna (2.1%) and queenfish (2%). Bycatch (by weight) was less than 1% of the harvest in
2017 (DPIR 2019f).

Analysis of catch and effort data for the ONLF was limited at approximately seven days within the Operational Area
for the period between 2016 and 2020 (refer to Figure 3-23).
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Figure 3-23: Offshore Net and Line Fishery total fishing day count (2016-2020)
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Aquarium Fishery

The AF is a small-scale, multi-species fishery that prospects freshwater, estuarine and marine habitats to the outer
boundary of the Australian Fishing Zone (AFZ). The fishery supplies a wide range of aquarium fishes and
invertebrates to local, interstate and international pet retailers, wholesalers, and public aquariums (DCCEEW
2022).

Fishing may occur in all inland, estuarine and marine waters to the outer boundary of the AFZ using a variety of
methods including barrier, cast, scoop, drag and skimmer nets, hand pumps, freshwater pots and hand-held
equipment to collect aquarium species (NT 2019). Freshwater and estuarine species are generally collected
between the Adelaide and Daly rivers, while most marine species are collected within 100 km of Nhulunbuy and
Darwin (NT Gov 2019).

The fishery is managed through the issuing of licences and a licence is required to collect, sell or publicly display
marine life in the NT. Therefore, there are different licence categories and licence limits for the AF, the categories
include aquarium fishing / display licence, trader licence, and display licence. Of the 12 available licences, 11 have
been allocated (DCCEEW 2022).

Information obtained from the Chair of the Aquarium Fishery Licence Committee during the consultation process
for the nearby Santos Bethany 3D MSS confirmed that licence holders typically scuba dive to a maximum of 30 m.
It was also confirmed that one operator operates at Evan Shoal, east of Lyndoch Shoal, Blackwood Shoal and
Money Shoal in Arafura Sea and within the Timor Reef Fishery Area.

Analysis of catch and effort data was limited at approximately three days across three reporting blocks within the
Operational Area for the period between 2016 and 2020 (refer to Figure 3-24).
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3814 Key commercial finfish and shellfish species

Stock information for key commercial finfish and shellfish species targeted commercial fisheries in the Operational
Area and was sourced from the Fisheries Research and Development Corporation (FRDC) (2021) Status of
Australian Fish Stocks Reports and supplemented with information from the WA DPIRD. ABARES and AFMA
monitor Commonwealth-managed fisheries, including the NPF. The prawn stocks within the NPF are considered as
a single stock and management unit.

The species described in the following subsections are referred to by the fishery management authorities as
indicator species and are relevant to the management of commercial fish stocks. Indicator species are selected
from the suite of commercially targeted finfish (based on their inherent vulnerability, management importance and
overall risk to sustainability) for assessing the status of the overall resource.

3.8.1.5 Key Prawn Species

Based on information from the Northern Prawn Fishery Industry Pty Ltd (NPFI) and NPF fishery publications, the
NPF indicator prawn species (banana prawns and tiger prawns), as well as endeavour prawns may spawn within
the Operational Area. During consultation for this EP the NPFI advised spawning occurs between August and
October. The biology of these species is described below and summarised in Table 3-21, as published by AFMA
(2023a), Parsa et al. (2020), and the FRDC online Status of Australian Fish Stocks Reports (Butler et al. 2020).

Banana prawns inhabit tropical and subtropical coastal waters. They are found over muddy and sandy bottoms in
coastal waters and estuaries. Juveniles inhabit small creeks and rivers in sheltered mangrove environments. White
banana prawns can generally be found at depths of 16—25 m but can occur to depths of 45 m. Red-legged banana
prawns are found at depths of 35-90 m (AFMA 2023a).

Advice provided to industry by the NPFI in relation to other marine seismic surveys in the region (i.e. Santos
Fishburn 3D MSS, Santos Beehive 3D MSS and Polarcus Petrelex 3D MSS), is that P. indicus spawn offshore in
proximity to the fishing area throughout the year. Two spawning peaks have been identified: the late dry season
(September-November) and the late wet season (March-May). The larvae move inshore and then wash out as
juveniles with the wet season floods. A twelve-month-old female can produce hundreds of thousands of eggs at a
single spawning and may spawn more than once in a season. The eggs sink to the bottom after release, where
they hatch into larvae within about 24 hours. Less than 1% of these offspring survive the 2—4 week planktonic larval
phase to reach suitable coastal nursery habitats where they may settle. After one to three months on the nursery
grounds, the young prawns move offshore onto the fishing grounds.

As described in Loneragan et al. (2002), the offshore fishery for red-legged banana prawns (P. indicus) takes place
in the western offshore waters of the JBG (in water depths of 50—80 m). The juvenile phase of P. indicus is found in
estuarine habitats up to 120 km south and 240 km east-southeast of the southern and eastern limits of the JBG

P. indicus fishing grounds. The juvenile phase of P. merguiensis is found in estuarine habitats in the western JBG,
about 50 km to the south-west of the offshore fishing grounds. Although these mangrove habitats are the closest
inshore habitats to the fishery, they are not used by P. indicus. These results suggest that the larvae of P. indicus
resulting from spawning in the fishing area of the JBG, are advected large distances to the south and east to their
nursery habitats (Figure 3-25). They also imply that the emigrating juveniles and sub-adults migrate from the
mangrove nursery habitats, north and west, across shallower sand substrates (30—40 m deep) to the deeper-water
fishery (on mud substrates about 50-80 m deep).

The migration of juvenile P. indicus in the JBG appears to be split into two periods, with the migration of the main
cohort occurring between November and March, with a possible second cohort migrating from April to June (Neil
Loneragan, CSIRO Division of Marine Research, pers. comm., April 2000). The migration of juveniles is thought to
be triggered by rainfall and river discharge.
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§ Advection Envelope

M Banana Fishery Catch

Source: Loneragan et al. 2002
Figure 3-25: Size of the probable advection envelope for post larval P. indicus in the JBG

Tiger prawns inhabit shelf waters to depths of 200 m. Adult brown tiger prawns are found over coarse sediments.
Adult grooved tiger prawns are found in fine mud sediments. Juvenile tiger prawns are found in shallow waters,
often in association with seagrass beds, and sometimes on top of coral reef platforms. Spawning occurs throughout
the year, in both inshore and offshore areas for brown tiger prawns and in offshore areas for grooved tiger prawns.
Brown tiger prawns have a spawning peak between July and October. Grooved tiger prawns have a spawning
peak in August-September, with a secondary peak in February (AFMA 2023a).

Endeavour prawns inhabit tropical coastal waters. Blue endeavour prawns can be found over sandy or mud-sand
substrates to depths of about 60 m. Red endeavour prawns prefer muddy substrates and have been found to
depths of 95 m. Juvenile blue endeavour prawns are commonly associated with seagrass beds in shallow
estuaries, while juvenile red endeavour prawns are more widely distributed across seagrass beds, mangrove
banks, mud flats and open channels. Spawning occurs throughout the year. Blue endeavour prawns have
spawning peaks in March and September. Red endeavour prawns have a spawning peak in September to
December (AFMA 2023a).
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Table 3-21: Key prawn species relevant to the survey

Species

Habitat

Stock structure and

Reproduction and recruitment

Stock assessment

Santos

Relevance to EP

Banana prawns

Redleg banana prawn
P. indicus

White banana prawn
P. merguiensis

Tropical and subtropical
coastal waters.

Muddy and sandy
bottoms in coastal
waters and estuaries.

Juveniles inhabit small
creeks and rivers in
sheltered mangrove
environments.

White banana prawns
can generally be found
at depths of 16-25 m
but can occur to depths
of 45 m.

Redleg banana prawns
are found at depths of
35-90 m.

Schooling species that
sometimes form dense
aggregations near the

surface called ‘boils’.

distribution

Banana prawns are found
across northern Australia, from
WA to QLD.

The biological stock structure
of banana prawn is uncertain.

There is some evidence that
there may be separate
biological stocks of banana
prawn within the Northern
Prawn Fishery, however, the
boundaries of the biological
stocks are unknown. Stocks in
WA and QLD are widely
separated, but it is not known
whether these are completely
independent stocks.

In the JBG, a single separate
stock is assumed for stock
assessment purposes,
although stock status for the
species is reported at the
management unit level—
Northern Prawn Fishery.

Spawn offshore near the fishing
grounds throughout the year with two
spawning peaks: the late dry season
(September—November) and the late
wet season (March—May).

Banana prawns are serial spawners.
Each female lays several egg batches
each year. Females produce 100,000—
450,000 eggs per year.

The eggs sink to the bottom and hatch
into larvae within 24 hours.

Less than 1% of larvae survive the 2—
4 week planktonic larval phase to reach
suitable coastal nursery habitats where
they may settle.

After 1-3 months on the nursery
grounds, the young prawns migrate
offshore. Migration of the main cohort
occurs November-March. A possible
second cohort migrates April-June.

Reach sexual maturity at approximately
6 months, lifespan 1-2 years.

Recruitment in the NPF is highly
variable due to seasonal environmental
conditions, particularly rainfall. Annual
recruitment (as evidenced by catches)
has been maintained and continued a
pattern of high natural variability from
year-to-year.

Sustainable

A stock—recruitment
relationship is not established
and no formal stock
assessment is conducted.
Status determination is instead
based on a weight-of-evidence
approach.

The harvest strategy in the
NPF is designed to ensure
adequate remaining spawning
biomass and prevent
overfishing by controlling the
timing of the fishing seasons
and closure of the seasons
when catch rates fall below a
catch-rate trigger level.

The species has shown
resilience to fishing pressure,
with strong subsequent
recruitment following historical
high levels of catch.

The above evidence indicates
that the stock biomass is
unlikely to be depleted and that
recruitment is unlikely to be
impaired.

White banana prawns
are likely to occur in
waters shallower than
45 m (i.e. shallower
than the Active Source
Area and Operational
area).

Redleg banana prawns
may occur in the
southern part of the
Operational Area in
water depths shallower
than 90 m, as indicated
by the main area of
historical NPF fishing
effort in the JBG, which
targets the species
here.

The juvenile migration
in the JBG takes place
from coastal waters to
the south of the
Operational Area.

Tiger prawns
Brown tiger prawn,
P. esculentus

Grooved tiger prawn,
P. semisulcatus

Tiger prawns inhabit
coastal waters to
depths of 200 m.

Adult brown tiger
prawns are found over
coarse sediments. Adult
grooved tiger prawns
are found in fine mud
sediments.

Juvenile tiger prawns
are found in shallow

Brown tiger prawns are
endemic to tropical and
subtropical waters of Australia,
while Grooved Tiger Prawns
have a wider Indo—West
Pacific distribution.

There is some genetic
evidence of separation of
brown tiger prawn stocks from
the east and west coasts of
Australia.

Spawning occurs throughout the year,
in both inshore and offshore areas for
brown tiger prawns and in offshore
areas for grooved tiger prawns.

Brown tiger prawns have a spawning
peak between July and October.
Grooved tiger prawns have a spawning

peak in in August-September, with a
secondary peak in February.

Sustainable

The harvest strategy in the
NPF is designed to ensure
adequate remaining spawning
biomass and prevent
overfishing by controlling the
timing of the fishing seasons
and closure of the seasons
when catch rates fall below a
catch-rate trigger level.

Tiger prawns may occur
throughout the
Operational Area.

Santos Ltd | Eos 3D Marine Seismic Survey Environment Plan

7710-650-EMP-0011

Page 166 of 657




Species

Habitat

Stock structure and
distribution

Reproduction and recruitment

Stock assessment

Santos

Relevance to EP

waters, often in
association with
seagrass beds, and
sometimes on top of
coral reef platforms.

Assessment of stock status is
undertaken at the
management unit level—
Northern Prawn Fishery.

Females produce about 186,000 eggs
(brown tiger prawns) and 365,000 eggs
(grooved tiger prawns) per year. Eggs
hatch within 24 hours of fertilisation.

Reach sexual maturity at approximately
6 months, lifespan 2 years.

The NPF management unit is
not considered to be
recruitment impaired.

The brown tiger prawn and
grooved tiger prawn stocks in
the NPF management unit are
classified as sustainable.

Endeavour prawns

Blue endeavour
prawn, M. endeavouri

Red endeavour
prawn, M. ensis

Endeavour prawns
inhabit tropical coastal
waters.

Blue endeavour prawns
can be found over
sandy or mud-sand
substrates to depths of
about 60 m.

Red endeavour prawns
prefer muddy
substrates and have
been found to depths of
95 m.

Juvenile blue
endeavour prawns are
commonly associated
with seagrass beds in
shallow estuaries, while
juvenile red endeavour
prawns are more widely
distributed across
seagrass beds,
mangrove banks, mud
flats and open
channels.

Little is known about the
biological stock structure of the
populations of blue and red
endeavour prawns.

Assessment of stock status is
undertaken at the
management unit level—
Northern Prawn Fishery.

Spawning occurs throughout the year.
Blue endeavour prawns have spawning
peaks in March and September.

Red endeavour prawns have a
spawning peak in September—
December.

Females produce about 296,000 eggs
per year.

Sustainable (M. endeavouri)

Undefined — no current stock
assessment (M. ensis)

Blue endeavour prawns
are likely to occur in
waters shallower than
60 m and, therefore,
may occur in the
shallower parts of the
Operational Area and in
waters shoreward of
here.

Red endeavour prawns
may occur in the
southern part of the
Operational Area in
water depths shallower
than 95 m.

Sources:

AFMA 2023 https.//www.afma.qov.au/fisheries-management/species/prawns

Butler et al. 2021 https.//fish.gov.au/report/272-BANANA-PRAWNS-2020
Patterson et al. 2022 https.//www.agriculture.gov.au/abares/research-topics/fisheries/fishery-status#sections
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Key Demersal and Pelagic Finfish Species

The WA and NT state-managed commercial fisheries target a range of demersal and pelagic finfish species. The
two demersal indicator species for the WA NDSMF are red emperor (Lutjanus sebae) and goldband snapper
(Pristipomoides multidens) (Newman et al. 2023). Spanish mackerel (Scomberomorus commerson) are the
principal target pelagic species and indicator species for the WA MMF (Newman et al. 2023) and NT SMF (Grubert
et al. 2013).

Demersal indicator species for the NT DF include goldband snapper (Pristipomoides multidens), saddle-tail
snapper (Lutjanus malabaricus), and crimson snapper (L. erythropterus) (FRDC 2018). Grey mackerel; is an
indicator species of the NT ONLF (FRDC 2021a).

The FRDC (2021) assesses the status of key indicator fish species in terms of genetic stock structure and fishery
management units in their Status of Australian Fish Stocks (SAFS) reports. The genetic stocks refer to the
geographic areas where genetic homogeneity is maintained by the dispersal of pelagic eggs and larvae within and
between regions (Newman et al. 2000; Department of Fisheries 2004). The level of mixing from egg and larval
dispersal is influenced by the spatial-temporal patterns of spawning relative to the prevailing oceanographic
currents, the duration of the spawning period and the periodicity of spawning. For example, a species that spawns
over a large portion of the continental shelf for a protracted period will very likely have a high level of egg and larval
dispersal resulting in a wide spatial stock extent (Gaughan et al. 2018). This is the case with all of the key indicator
fish species in northern WA, which spawn throughout their ranges and on multiple occasions during protracted
spawning periods (Gaughan et al. 2018).

The eggs and larvae released by spawning adult demersal fish in the region may disperse for several days or
weeks and may travel for hundreds of kilometres or more before settling on the seabed (Newman et al. 2000;
Mackie et al. 2010; Marriott et al. 2012; Berry et al. 2012; Gaughan et al. 2018). The genetic stocks, therefore,
represent the area where the exchange of larvae and subsequent recruitment of juvenile fish to the stocks occurs
over many years (Martin et al. 2014; Gaughan et al. 2018).

Table 3-22 summarises the indicator fish species that are relevant to the Operational Area, the spatial extent of
their biological stocks, and their reproductive biology, based on information provided in SAFS reports by FRDC
(2021) as well as other published literature on the fisheries and fish species.

Note that fish stocks may also be considered in terms of smaller more discrete fisheries ‘management units’, which
are adopted by fisheries management authorities for the purposes of fisheries management and monitoring. The
management units consider the genetic stock and larval settlement, but also take into account the smaller ranges
and localised movements of adult and juvenile fish, as well as the extent of the fisheries that target the stocks.
Consequently, the fisheries management units are typically smaller than the extent of the genetic stocks.
Application of management units provides a more conservative approach to managing the resource (Gaughan et
al. 2018). The North Coast Fisheries Bioregion of WA, defined by DPIRD, is divided into two management units,
the Pilbara and the Kimberley management units, which also inform the FRDC (2021) stock assessments.
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Table 3-22: Key indicator finfish species relevant to the survey

Species

Demersal species

Distribution and habitat

Biological stock range

Principal
depth range

Reproduction and
recruitment

Stock status

Spawning
season

Santos

Relevance to EP

Goldband Goldband snapper occur Australian populations of 50-200 m Goldband snapper are highly Undefined October—May Given the known
shapper around offshore reefs, goldband snapper are likely | (DPIRD fecund, serial, broadcast status for the (extended peak distribution and
(Pristipomoides | Shoals, and areas of hard | to form a single biological 2019). spawners and they can stock within spawning period) | habitat depths,
multidens) flat bottom with occasional | stock with mitochondrial produce several million eggs the JBG (DPIRD 2019). goldband snapper
benthos or vertical relief. DNA data revealing no per season (Newman et al. (Trinnie et al. are likely to occur
Juveniles typically occur genetic difference among 2008). They spawn 2021) and may spawn
on uniform sedimentary Australian locations, except throughout their range within the
habitat with no relief for the northern Kimberley (DPIRD 2019). Operational Area.
(Newman et al. 2008). location that exhibited Goldband snapper can spawn
Goldband snapper are restricted gene flow (Trinnie approximately every three
widely distributed et al. 2021). days / every week during the
throughout northern In 2018, Saunders et al. spawning period (Santos
Australia, from the were able to identify 2020a). Juveniles remain in
Gascoyne region of WA to | geparate biological stocks in offshore waters with the adult
SE Queensland (Trinnie et | the JBG, Timor Sea, Arafura spawning biomass, but are
al. 2021). Sea and Gulf of Carpentaria. found in association with
Therefore, the JBG different habitat (Newman et
biological stock is relevant to al. 2008). Fish are estimated
the Operational Area. to reach maturity after
approximately 4.6 years
(Saunders et al. 2018).
Red emperor Distribution of red emperor | The reproductive biology of 10-180 m Red emperor are highly Undefined The species Given the known
(Lutianus sebae) in Australia encompasses | red emperor results in a very | (DPIRD fecund, serial, broadcast status for the spawns for 10— distribution and
the entire northern broad distribution of eggs 2019). spawners. Females release stock within 12 months of the | habitat depths,
coastline from Cape and larvae, which shows in numerous batches of eggs the JBG year on the north | red emperor are
Naturaliste in WA, around | genetic connectivity over a over an extended spawning (Newman et coast of WA likely to occur and
to the east coast, wide geographic range, i.e. period. (Newman et al. 2008; al. 2021c¢) (Gaughan et al. may spawn within

occasionally extending as
far south as Sydney in
New South Wales
(Newman et al. 2021c).

Red emperor are widely
distributed across the
continental shelf and
associated with reefs,
lagoons, epibenthic
communities, limestone
sand flats and gravel
patches (Newman et al.
2008).

eastern and western
Australian populations of
Red Emperor form a single
biological stock (Gaughan et
al. 2018; Newman et al.
2021c).

There is no evidence of
discrete breeding
populations between regions
in WA (Gaughan et al 2018).

Gaughan et al 2018). They
spawn throughout their range
(DPIRD 2019).

Juvenile fish are more
common in nearshore waters
and move offshore and recruit
to the stock as they mature
(Newman et al. 2008; van
Herwerden et al. 2009). Fish
are estimated to reach
maturity after approximately
4-6 years (Newman et al.
2018).

2018).

DPIRD (2019)
advise that the
main spawning
season is
September —
June (with
bimodal peaks
September—
November and
January—March).

the Operational
Area.
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Species

Distribution and habitat

Biological stock range

Principal
depth range

Reproduction and
recruitment

Stock status

Spawning
season

Santos

Relevance to EP

Relevant to the Operational
Area is the stock belonging
to the JBG.

Saddle-tail Saddle-tail snapper are Genetic studies indicate that | The depth Saddle-tail snapper reach Sustainable Spawning occurs | Given the known
shapper widely distributed three biological stocks occur | distribution reproductive maturity at about | status for the throughout the distribution and
(Lutianus throughout the Indo-Pacific | across the species’ for this 9 years and have a lifespan of | stock within year, with a peak | likely habitat
malabaricus) region (Saunders et al. Australian range: the North | species has | about 30 years (FRDC 2018; | the JBG between depths, saddle-
2021). In Australian Coast Bioregion biological not been well | Fry et al. 2009). There is a (Saunders et September and tail snapper may
waters, they are found stock, the Northern defined in the | distinct difference in length at | al. 2021a) March (Fry et al. occur in the
from Shark Bay in WA, Australian biological stock NT. This first maturity between the 2009). Operational Area
across northern Australia (including the Timor Sea, species is sexes, with male saddle-tail and may spawn
to the east coast of Arafura Sea and the Gulf of | expected to snappers first reaching sexual throughout their
Queensland over a wide Carpentaria) and the East be found maturity at around 240 mm range, particularly
depth range, from coastal coast of Queensland between 5 m | whereas females began during their peak
to offshore areas biological stock (Saunders et | and 100 m maturing between 250 and spawning times.
(Saunders et al. 2021a). al. 2021a). However, in (Salini et al. 300 mm.
2018, Saunders et al. 2006). Published data available on
identified a separate the reproductive
biological stock in the JBG, characteristics of tropical
Timor and Arafura seas, and lutjanides indicate that most
Guif of Carpentaria. species are highly fecund,
Relevant to the Operational serial spawners with a
Area is the stock belonging protracted spawning season
to the JBG. (Davis and West 1993;
Grimes 1987; Kritzer 2004;
Marriot et al. 2007; Shimose
2005). Northern Australian
populations of saddle-tail
shapper show a single-modal
cycle in their reproductive
activity (Fry et al. 2009). The
species has been recorded
producing up to
997,000 oocytes per batch
(Fry et al. 2009). Preferred
spawning depths have not
been identified for this
species in the region.
Crimson Crimson snapper are Research on the biological The depth Male crimson snapper reach Undefined Spawning occurs | Given the known
shapper widely distributed stock structure of this distribution reproductive maturity at about | status for the throughout the distribution and
(Lutjanus throughout the Indian species in Australian waters | for this 240 mm whereas females stock within year, with a peak | likely habitat
erythropterus) Ocean and the tropical has only occurred in species has | begin maturing between 250 | the JBG between July and | depths, crimson
parts of the Western northern Australia; including | not been well | and 300 mm. The species has snapper may
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Species

Distribution and habitat

Biological stock range

Principal
depth range

Reproduction and
recruitment

Stock status

Spawning
season

Santos

Relevance to EP

Pacific Ocean (Saunders the Timor Sea, the Arafura defined in the | a lifespan of about 40 years (Saunders et December (Fry et | occur in the
et al. 2021b). In Australian | Sea and the Gulf of NT. This (FRDC 2018; Fry et al. 2009). | al. 2021b) al. 2009). Operational Area
waters, they are found Carpentaria where a single species is Published data available on and may spawn
from Shark Bay in WA to genetic stock was found expected to the reproductive throughout their
central NSW over a wide across this region (Saunders | be found characteristics of tropical range, particularly
depth range, from coastal et al. 2021b). However, in between 5 m lutjanids indicate that most during their peak
to offshore areas (NT 2018, Saunders et al. and 100 m species are highly fecund, spawning times.
Government 2018). identified a separate (Salini et al. serial spawners with a
biological stock in the JBG, | 2006). protracted spawning season
Timor and Arafura seas, and (Davis and West 1993;
Gulf of Carpentaria. Grimes 1987; Kritzer 2004;
Relevant to the Operational Marriot et al. 2007; Shimose
Area is the stock belonging 2005). Northern Australian
to the JBG. populations of crimson
snapper show a single-modal
cycle in their reproductive
activity (Fry et al. 2009). The
species has been recorded
producing up to
676,100 oocytes per batch
(Fry et al. 2009).
Pelagic species
Spanish Spanish mackerel are a Spanish mackerel in 1-50 m Form spawning schools Sustainable September— Given the known
mackerel pelagic species that are northern Australia form three | (DPIRD around inshore reefs in north status for December (peak | distribution and
(Scomberomorus widely distributed distinct genetic stocks 2019). coast bioregion (Mackie et al. | stock within spawning) habitat depths,
commerson) throughout Indo-West (Roelofs et al. 2021a). 2010; Lewis and Jones 2018). | the Mackerel (DPIRD 2019). Spanish mackerel
Pacific waters. In However, evidence from Spanish mackerel spawning Managed are unlikely to
Australia, Spanish additional research indicates occurs in coastal waters. Fishery unit occur in the
mackerel are found from that there are likely to be a They are serial spawners and | level and NT Operational Area
approximately Geraldton in | number of smaller biological alongshore dispersal of eggs | Jurisdictional given the

WA to Northern NSW
(Langstreth et al. 2018).

Adult movements in
Australian waters occur
over ranges of 100—
300 km (Mackie et al.
2010).

stocks with limited
interaction (Roelofs et al.
2021a). WA biological stock
has been assessed under
the Mackerel Managed
Fishery (management unit
level) and NT biological
stock under the NT
jurisdictional level.

maintains genetic
homogeneity (Mackie et al.
2010).

Females are capable of
producing a batch of
hundreds of thousands of
eggs every 1-3 days during
the spawning season, though
a spawning frequency of 1.9—
5.9 days has also been
reported (McPherson 1993;
Mackie et al. 2010).

level (Roelofs
et al. 2021a)

preferred water
depth ranges are
less than 50 m.
The minimum
water depth in the
Operational Area
is 60 m.
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Species

Distribution and habitat

Biological stock range

Principal
depth range

Reproduction and
recruitment

Larvae are commonly
associated with reef lagoonal
areas, before juveniles move
to estuary and foreshore
nursery and feeding grounds
where they tend to remain for
the first year of life
(McPherson 1993; Begg et al.
2006; Mackie et al. 2010).
Fish are estimated to reach
maturity after approximately
2 years (Langstreth et al.
2018).

Stock status

Spawning
season

Santos

Relevance to EP

Grey mackerel

(Scomberomorus
semifasciatus)

Grey mackerel have a
restricted distribution and
are confined to the waters
of southern Papua New
Guinea and around
northern Australia from the
Houtman Abrolhos Islands
on the west coast to
northern NSW on the east
coast (NT Government
2020; Roelof et al. 2021b).

Adult grey mackerel are
known to commonly occur
in turbid tropical and
subtropical waters at
approximately 3—30 m
depth. This is usually in
the vicinity of bottom
structure in close proximity
to headlands and reefs
and on sandy mud and
muddy sand substrates
(NT Government 2020).

There are at least five Grey
Mackerel biological stocks
across northern Australia,
with a possible additional
stock in the north-east Gulf
of Carpentaria (Roelof et al.
2021b).

Stock status is presented at
the biological stock level.
Relevant to the Operational
Area is the stock belonging
to Western Australia and the
North West Northern
Territory.

Grey
mackerel are
usually found
in water
depths of
about 3—

30 m (NT
Government
2020d).

Grey mackerel have a
lifespan of about 14 years,
with females reaching
maturity at around 2 years
while males reach maturity
between 1-2 years (Cameron
and Begg 2002; Department
of Agriculture and Fisheries
2016). Grey mackerel grow
rapidly and are highly fecund,
producing approximately
250,000 oocytes per
spawning (NT Government
2020). They form spawning
schools that are predictable
enough both spatially and
temporally to be targeted by
fisheries (NT Government
2020).

Once hatched, larvae of this
species move to the inner
margins of coastal bays and
also into estuaries (Jenkins et
al. 1985). Juveniles grow
rapidly in estuarine habitats
and move into coastal
environments as they mature.

Sustainable
status across
all
jurisdictions
(Roelof et al.
2021b)

August—January,
though this is
thought to be
temperature
dependent and
potentially
extended in
northern regions
(Welch et al.
2009)

Given the known
distribution and
habitat depths,
grey mackerel are
unlikely to occur
in significant
numbers within
the Operational
Area where water
depths are

>60 m. Therefore
they are also
unlikely to spawn
within the
Operational Area.
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3.8.2 Shipping

The proximity of the Darwin Port to Southeast Asia makes the surrounding area a key shipping region. Vessel
traffic data (provided by Australian Maritime Safety Authority [AMSA]) within and surrounding the Operational Area
between May 2024 and April 2025 is illustrated in Figure 3-26.

The figure shows high traffic shipping volumes in close proximity to Darwin Harbour, around operating petroleum
fields (i.e. Blacktip platform) and along key shipping routes to and from South-east Asia. There is also vessel traffic
that passes through the southern part of the Operational Area between Darwin and Kalumburu, and through the
northern part of the Operational Area between Darwin and the INPEX Ichthys and Shell Prelude offshore LNG
facilities.
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Figure 3-26: Vessel traffic within and surrounding the Operational Area (May 2024 to April 2025)
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3.8.3 Oil and gas activities

The Bonaparte Basin is an established hydrocarbon province with a number of commercial operations, including
the Blacktip production platform and pipeline operated by Eni Australia B.V., located approximately 21 km south
from the Operational Area. Petroleum titleholders with titles within the Operational Area are listed in Table 3-23 and
shown in Figure 3-27.

In addition to petroleum titles there are two greenhouse gas assessment permits in the Bonaparte Basin. One is G-
11-AP, which is the title instrument for the Eos 3D MSS, and the other is G-7-AP, which is directly to the east and
held by INPEX Browse E&P Pty Ltd, Total Energies CCS Australia Pty Ltd and Woodside Energy Ltd. The
Operational Area overlaps the southwest corner of G-7-AP.

Table 3-23: Oil and gas permits within 150 km of the Operational Area

Permit Permit type Operator Distance from the
Operational Area

WA-548-P Exploration Permit Neptune Energy Bonaparte P/L Overlaps

NT/P88 Exploration Permit Neptune Energy Bonaparte P/L Overlaps

WA-6-R Retention Licence Neptune Energy Bonaparte P/L Overlaps

NT/RLA1 Retention Licence Neptune Energy Bonaparte P/L Overlaps

WA-27-R Retention Licence Bonaparte Gas & Oil P/L Overlaps

WA-33-L Production Licence Eni Australia B.V. 21km S

WA-488-P Exploration Permit EOG Resources Australia Block WA-488 Pty Ltd 23 km SW

WA-544-P Exploration Permit MEO International Pty Limited 48 km SE

NT/P87 Exploration Permit MEO International Pty Limited 51 km SE
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3.8.4 Tourism and recreation

Most recreational and tourism activities in the region occur predominantly in State/Territory waters adjacent to
population centres, such as Broome and Darwin. Tourism in the region typically peaks during the dry season (May—
October), which includes activities such as recreational fishing, diving, snorkelling, wildlife watching and boating
(DEWHA 2008a).

Santos has consulted with WA Tourism, the WA Boating Industry, the NT Guided Fishing Association and a
number of specific tourism operators regarding tourism and recreational charter vessel operations in the JBG (see
Section 4). A number of luxury cruise operators access Kimberley coastal waters, including Kimberley Quest,
Silversea and True North, which operate from late February/March to October/early November to avoid the wet
season. Some Kimberley cruises extend to the coastal waters of the JBG, sailing from Wyndham and visiting
coastal locations such as Cambridge Gulf, Berkeley River, Reveley Island, King George River and Cape Bernier,
all of which are approximately 109 km or more from the Operational Area. Activities are either land-based, or take
place in rivers, estuaries or within a few kilometres from the coast. Cruise itineraries do not include offshore waters,
although operators may occasionally transit through the Operational Area between Darwin and the Kimberley
coastline (Kimberley Quest 2024; Silversea 2024; True North 2024).

Onshore tourism operations in the Kimberley include Berkeley River Lodge. The camp closes during October and
reopen during March following the wet season. Charter fishing, site-seeing tours and other excursions are located
within a few kilometres from the coast, and mainly in estuarine waters.

No scuba diving or snorkelling sites or dive shops or clubs have been identified in the JBG or adjacent townsites.
The presence of saltwater crocodiles and other potentially dangerous fauna generally makes these waters
unsuitable for such activities and some tourism operators clearly specify this on their websites (e.g. Berkeley River
Lodge). Swimming tends to be limited to guided excursions to freshwater pools and waterfalls on land. Known dive
sites in the wider Kimberley region are near Broome, the Lacepede Islands and the Rowley Shoals.

Recreational fishing occurs in the JBG; however, fishing tends to take place in estuaries (e.g. barramundi fishing)
or in coastal waters. Interactions in the Operational Area are considered unlikely due to the remoteness and
predominantly deep offshore waters of the Operational Area. Charter vessels may occasionally transit through the
Operational Area and EMBA between Darwin and the northern Kimberley coastline.

3.8.5 Defence

Australian Border Force and Australian Defence Force vessels undertake civil and maritime surveillance within the
region with the primary purpose of monitoring the passage of illegal entry vessels and illegal fishing activity within
these areas. Refugees seeking asylum in Australia are also known to use the area, travelling between Indonesia
and Australia.

The Operational Area overlaps with practice and training areas that comprise the North Australian Exercise Area
(NAXA), a maritime military zone administered by the Australian Defence Force, as well as restricted airspace
(Figure 3-28). The NAXA is used by the Royal Australian Air Force and the Royal Australian Navy for military
operations including live weapons and missile firings.

Defence advised that unexploded ordinance (UXO) may be present on and in the sea floor of the Operational Area.
According to the Defence UXO Database, the south-east portion of the Operational Area is located within a
Defence Practice Area and may be affected by UXOs. The north-west section of the Operational Area overlaps a
Defence Air to Air Refuelling (AAR) and Airborne Early Warning and Control area (DoD 2023) (Figure 3-28).

Defence advised during consultation that the proposed activities would have minimal impact on their capabilities.
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3.8.6 Maritime heritage

Historic shipwrecks and sunken aircraft are recognised and protected under the Underwater Cultural Heritage Act
2018 that protects historic wrecks, sunken aircraft and associated relics. Under the Act, all wrecks and sunken
aircraft more than 75 years old are protected, together with their associated relics regardless of whether their actual
locations are known. The Commonwealth minister responsible for the environment can also make a declaration to
protect any historically significant wrecks or articles and relics that are less than 75 years old.

A search of the Australasian Underwater Cultural Heritage Database confirms that there are no protected
shipwrecks or sunken aircraft located within the Operational Area. The closest shipwreck to the Operational Area
(approximately 11 km north-east) is the Sedco Helen, wrecked in 1970, located in depths of approximately 100 m.

3.8.7 Cultural features

Santos acknowledges the tradition of the First Nations people of Australia includes a cultural and spiritual
connection to their land and waters, including sea country. These connections are rooted in their traditional
communal beliefs and practices. First Nations people view their land and waters as integral to their identity, culture,
and spirituality and they have a deep respect for the natural world.

The cultural heritage of First Nations peoples includes a vast array of tangible and intangible cultural artifacts,
practices and beliefs. The protected heritage of First Nations peoples is also of cultural value to Australia and the
global community. The cultural value of First Nations protected heritage to Australia is evidenced and given force
by a range of factors, including the laws, regulations and institutions established across Australia that are designed
specifically to protect First Nations rights and interests in relation to sacred sites and other aspects of First Nations
cultural heritage including the Native Title Act 1993 (Cth) (NT Act), Aboriginal and Torres Strait Islander Heritage
Protection Act 1984 (Cth) (ATSIHP Act), Underwater Cultural Heritage Act 2018 (Cth) (UCH Act).

Country is an important concept to First Nations people and the term is often to describe family origins and
associations with particular parts of Australia, both land and sea (Smyth, 2007). The expressions Country and Sea
Country are used to refer to the land and waters which constitute Aboriginal traditional areas as ancestrally distinct
and linguistically bounded geographic areas (Kearney et al, 2023 p106).

Country is inclusive of many environments that are ecologically, geographically, ancestrally and socially configured
(Kearney et al 2023). For First Nations Indigenous People, Country is a combination of the land, sea, rivers and
islands and all that they contain and sustain. ‘Country refers to more than just a geographical area: it is shorthand
for all the values, places, resources, stories and cultural obligations associated with that geographical area.’
(Smyth, 2007).

First Nations people in northwest WA continue to rely on coastal and marine environments and resources of the
region for their cultural identity, health and wellbeing, and their domestic and commercial economies (Smyth,
2007).

Numerous different Indigenous groups have connections to different parts of Country. These family groups are
representative of many different Indigenous language groups.

Submerged archaeological landscapes have recently been identified in WA through combined evidence of
terrestrial ecology, coastal and marine geomorphology and sea-level studies (Benjamin et al 2020; McCarthy et al
2022). There is a potential for the existence of submerged landscapes with associated Aboriginal heritage values
due to strong cultural connections between Traditional Owners and the sea (McCarthy et al 2022).

3.8.7.1 Sea Country

The Australian Marine Parks North-west Marine Parks Network Management Plan 2018 defines sea country as
“the areas of the sea that Aboriginal and Torres Strait Islander groups are particularly affiliated with through their
traditional lore and customs”. Sea country is valued for Aboriginal cultural identity, health and wellbeing. Aboriginal
people of north-western Australia have been sustainably using and managing their sea country for tens of
thousands of years, in some cases since before rising sea levels created these marine environments (DNP,
2018b).

A common feature of coastal Aboriginal cultures is the connectedness of land and sea: together they form a
country of significant cultural sites and dreaming tracks of the creation ancestors (NOO, 2002). As a result, coastal
environments are an integrated cultural landscape/seascape that is conceptually different from the broader
Australian view of land and sea (NOO, 2002).

Animals can be totems for Aboriginal people. Aboriginal people share the land and water with animals and their
relationship with totem animals is fundamental to continued practice and cultural responsibility; for food, health,

shelter, cultural expression and spiritual wellbeing (VAHC, 2021). Caring for plants, animals and their habitats is
therefore seen as a key way of expressing culture (VAHC, 2021).
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Aboriginal people use and actively manage the coastal and marine environments as a resource and to maintain
cultural identity, health and wellbeing. Fishing, hunting and the maintenance of culture and heritage through ritual,
stories and traditional knowledge continue as important uses of nearshore and adjacent areas.

Sea country is described in both State, Territory and Commonwealth Marine Park Management Plans. The
Australian Marine Park Management Plans include the objective to provide for the protection and conservation of
biodiversity and other natural, cultural and heritage values of marine parks. The plans define cultural values as
‘living and cultural heritage recognising Indigenous beliefs, practices and obligations for country, places of cultural
significance and cultural heritage sites’ (DNP, 2018b). Australian Marine Park Management Plans list the Aboriginal
people who have responsibilities for sea country in the Marine Parks, and the Native Title Representative Body for
the region.

The EMBA of this EP overlaps marine parks that are covered by the North and North-west Marine Parks Network
Management Plans 2018 (DNP, 2018a; DNP, 2018b), and notes the various groups that have responsibilities for
sea country within those marine parks, which are outlined below.

There is limited information about the cultural significance of the Oceanic Shoals Marine Park.

+  The Miriuwung, Gajerrong, Doolboong, Wardenybeng and Gija and Balanggarra people have
responsibilities for sea country in the Joseph Bonaparte Gulf Marine Park. Miriuwung Gajerrong Aboriginal
Corporation is the Registered Native Title Body Corporate (RNTBC) responsible for the management of the
Miriuwung, Gajerrong, Doolboong, Wardenybeng and Gija Native Title claim, and Balanggarra Aboriginal
Corporation is the RNTBC responsible for the Balanggarra peoples’ claim.

+ The land and sea country of the Balanggarra people extends from Napier-Broome Bay to Cambridge Gulf
and Wyndham in the JBG. In the past, the Balanggarra people speared fish along the rocky shoreline and
in shallow waters.

+ Saltwater fish, turtles, dugong, mud crabs and cockles continue to be important food sources for the
Balanggarra people today (DPaW 2016a).

+ The Wunambal Gaambera, Dambimangari, Mayala, Bardi Jawi and the Nyul Nyul people’s sea country
extends into the Kimberley Marine Park. The Wunambal Gaambera people’s country includes daagu (deep
waters), with about 3400 km2 of their sea country located in the Marine Park.

+ The Wunambal Gaambera, Dambimangari, Mayala, Bardi Jawi and the Nyul Nyul people have an
unbroken connection to their sea country, having deep spiritual connection through Wunggurr (creator
snakes) that still live in the sea.

Staple foods of living cultural value include saltwater fish, turtles, dugong, crabs and oysters. Access to sea country
by families is important for cultural traditions, livelihoods and future socio-economic development opportunities. In
addition to the above, various groups have responsibilities for sea country within the marine parks identified in
Section 3.5.2.

+ The long-standing connections, rights and interests of traditional owners have been recognised through
native title determinations for the lands and waters in and adjacent to the North Kimberley Marine Park for
the Wunambal Gaambera, Balanggara and Miriuwung Gajerrong people.

+ The Niiwalarra Islands and Lesueur Island are situated within Balanggarra ‘blue water’ country.

+ The Lalang-gaddam Marine Park has been formed from the amalgamation of four marine parks in
Dambeemangarddee (Dambimangari) Sea Country, including the Lalang-garram / Camden Sound Marine
Park and the North Lalang-garram Marine Park.

+ Cobourg Aboriginal people refer to the Coburg Marine Park as sea country. They are connected to this sea
country through Aboriginal tradition and law and this connection remains an intimate part of their existence.

These people/groups have been consulted, in some case via representative prescribed body corporates, as
outlined in Section 4.

3.8.7.2 Indigenous Land use Agreements

An ‘Indigenous land use agreement’ (ILUA) is a voluntary, legally binding agreement about the use and
management of land or waters, made between one or more native title groups and non-native title interest holders
in the ILUA area (such as grantee parties, pastoralists or governments).

The Register of Indigenous Land Use Agreements is kept by the Native Title Registrar in accordance with s199A of
the NTA and includes a description of the ILUA area, the parties' names, the term of the ILUA and other information
as the Registrar considers is appropriate (s199B of the NTA).

Registration confers a contractual effect on the ILUA and binds all persons holding native title regardless as to
whether they are already parties to the ILUA (s24EA of the NTA).
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A search of the Native Title Register found the following ILUAs within the EMBA.

Name Type

BAC KSCS Indigenous Land Use Agreement (WA) Body Corporate
Ord Final Agreement Area Agreement
Kenbi ILUA (NT) Area Agreement
Cox Peninsula Water Supply ILUA (NT) Area Agreement

3.8.7.3 Indigenous Protected Areas

Indigenous Protected Areas (IPAs) are areas of land and sea that Traditional Owners have agreed to manage for
biodiversity conservation. IPAs represent more than 50% of National Reserve System.

The Sea Country Indigenous Protected Areas Program seeks to increase the area of sea in IPAs to strengthen the
conservation and protection of Australia’s unique marine and coastal environments, while creating employment and
economic opportunities for Indigenous Australians.

A search of the Native Title Register identified three IPAs within the Operational Area or EMBA as listed below.

Name International Union for the Conservation of Nature Categories

Balanggarra (WA) VI — Protected area with sustainable use of natural resources
Uunguu (WA) VI — Protected area with sustainable use of natural resources
Marri-Jabin (Thamurrurr — Stage 1) (NT) IV — Habitat/Species Management Areas

3.8.74 Aboriginal Cultural Heritage Inquiry System (WA)

The Department of Planning, Lands and Heritage (DPLH) Aboriginal Cultural Heritage Inquiry System (ACHIS)
provides information about Aboriginal sites (as defined under the Aboriginal Heritage Act 1972 (WA)) in Western
Australia. To identify Aboriginal sites that may be affected by the Activities, a search of the ACHIS was completed
for the EMBA. The results of this search are appended in Appendix D.

The ACHIS search identified that there were:
No known sites of Aboriginal Heritage significance located within the Operational Area

108 Aboriginal sites were identified within the EMBA, 49 lodged and 57 registered sites. None of these Aboriginal
sites will be disturbed by planned activities. In the unlikely event of a hydrocarbon release, which is assessed
as low risk (refer Section 7.1), it is not anticipated that shoreline impact to cultural features would arise.

Santos has consulted with First Nations groups within the EMBA and no feedback or concerns regarding impacts to
Aboriginal sites within the Operational Area or EMBA were raised.

3.8.7.5 Regions of Sacred Sites in the Northern Territory

Sacred sites are places within the landscape that have a special meaning or significance under Aboriginal tradition.
Hills, rocks, waterholes, trees, plains, lakes, billabongs and other natural features can be sacred sites. In coastal
and sea areas, sacred sites may include features which lie both above and below the water.

Sacred sites derive their status from their association with particular aspects of Aboriginal social and cultural
tradition. This body of tradition is mainly concerned with the activities of ancestral beings, collectively known as
‘Dreamings’ whose travels across the land and sea created the physical and social world that people now inhabit.

Aboriginal sacred sites are recognised and protected as an integral part of the Northern Territory’s and Australia’s
cultural heritage, under the Aboriginal Land Rights (Northern Territory) Act 1976 (Land Rights Act) and the
Northern Territory Aboriginal Sacred Sites Act 1989 (Sacred Sites Act).

Four registered sacred sites were identified on the Tiwi Islands, 58 sites in the Daly River region and 206 sites in
the Darwin Hinterland. Although these regions have coastlines that are either within or adjacent to the EMBA, they
also cover large inland areas with limited potential for interaction with activities (unplanned) associated with this
EP. However, some sites located directly on the coast or on offshore islands that have values associated with plant
resources, water sources, hunting places/camps and spiritual and cultural history may be affected in the event of
an emergency condition. Sacred sites on the Roche Reefs and Quail Island are located on the perimeter of the
EMBA. The Quail Island Region is traditionally significant to Aboriginal groups, who have long used the area for
fishing, foraging, and cultural practices tied to the mangrove forests and intertidal mudflats (Noble et al. 2020).
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Stakeholder consultation with the Aboriginal Areas Protection Authority (AAPA) highlighted that sacred sites are
present along the Northern Territory coastline that intersect the Eos EMBA however, no specific site names and
locations were provided. We have consulted with First Nations groups within the EMBA and no feedback or
concerns regarding impacts to sacred sites within the Operational Area or EMBA were raised.

3.9 Submarine cables

A network of submarine cables extends from Darwin through the Timor Sea and offshore waters of the Kimberley,
linking Northern Australia with South-East Asia. None of these cables intersects the Operational Area.

The nearest are the Northwest Cable System, which heads north-west out of Darwin Harbour, passes north of the
JBG and travels west around the Kimberly to Port Headland, WA, and the Asia Connect Cable-1 and Hawaiki Nui
Cable, both of which head north / northwest out of Darwin Harbour. The Asia Connect Cable-1 commenced
construction in 2023 and will be ready for service in 2026 (Inligo Networks 2023). While the construction of the
Hawaiki Nui Cable is set to commence in 2024 and is also expected to be ready for service in 2026 (BW Digital
2023).

3.10 Periods of peak sensitivity or activity

Timing of peak sensitivity or activity for threatened species and other relevant, significant sensitivities that may
occur within or in proximity to the Operational Area is provided in Table 3-24.
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Table 3-24: Timing of key sensitivities relevant to the Operational Area

Proposed survey timing

Jan Feb Apr Jul Aug Sep | Oct Nov Dec
Anytime from EP acceptance until December 2027

Environmental Sensitivity
Marine Turtles

Foraging: Loggerhead, olive ridley, green and flatback turtles ‘ | | ‘ ‘ ‘ | l l ‘ ‘ | ‘ DAWE 2020

Commercial Prawn and Indicator Fish Species Spawning

Banana prawn spawning AFMA 2020

Juvenile banana prawn migration Longeran et al.

2002
Brown tiger prawn spawning AFMA 2020
Grooved tiger prawn spawning AFMA 2020
Blue endeavour prawn spawning HHHHHHHHHH AFMA 2020
Red endeavour prawn spawning ] T eaa 2020
O

Red endeavour prawn DPIRD 2019

Goldband snapper DPIRD 2019
Spanish mackerel (Kimberley stock) % DPIRD 2019

Commercial Fisheries

Northern Prawn Fishery: Fishing Season Closed season Mainly banana Mainly tiger prawns Butler et al.
prawns 5 c 5 c 2023
*New closure area 23 2 3| AFMA 2021
for JBG applies* 3 § 3 §
WA Northern Demersal Scalefish Managed Fishery Newman et al.
2020
WA Mackerel Managed Fishery Mackie et al.
2010
NT Demersal Fishery NT Gov 2015
NT Spanish Mackerel Fishery
NT Offshore Net and Line Fishery NTSC 2012a
NT Aquarium Fishery NTSC 2012b
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Proposed survey timing

Jan Feb Mar Apr May Jun Jul Aug Sep | Oct Nov Dec

Anytime from EP acceptance until December 2027

Environmental Sensitivity Source

Defence
NAXA military exercises— Timing unknown in 2024-26 ‘ ‘ | ‘ ‘ ‘ | ‘ ‘ ‘ ‘ | ‘

Tourism and Recreation

Luxury cruises, lodges, wilderness camps and ecotours ‘ | |

Key:

Sensitivity/activity occurs

Peak period

Peak fishing activity

Extended peak spawning period

Peak spawning/migration period
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4. Stakeholder consultation

4.1 Consultation background

Santos has undertaken consultation with relevant persons for this EP in compliance with OPGGS(E)R consultation
requirements, applicable case law and applicable guidance (e.g. NOPSEMA guidance issued in May 2023 and
subsequent guidance in May 2024).

Consultation with relevant persons under Section 25 of the OPGGS(E)R for proposed activities commenced in
September 2023, building on Santos’ history of consultation in the region for exploration, operations and
decommissioning activities.

For this EP consultation activities were undertaken in four broad phases:

+ Preliminary consultation through sharing of consultation information to allow authorities, persons and
organisations opportunities to self-identify as Relevant Persons and directly contacting potential Relevant
Persons.

+ Consultation including seeking feedback from Relevant Persons to inform development of this EP.

+ Further consultation with authorities, persons and organisations following the consultation phase given the
need to communicate a change in the earliest commencement date of proposed activities.

+ Public comment period
A summary report of the consultation carried out under Section 25 is included at Table 4-9.

Section 8.15.2 includes Santos’ post acceptance consultation implementation strategy for the Activities covered by
this EP in accordance with Section 22(15) of the OPGGS(E)R.

4.2 Regulatory requirements
Table 4-1 outlines the applicable regulatory requirements for consultation with relevant persons for this EP.
Table 4-1: Consultation requirements under the OPGGS(E)R

OPGGS(E)R 2023 Requirements

Section 24. Other information in the environment plan

The environment plan must contain the following:
b. areport on all consultations under section 25 of any relevant person by the titleholder, that contains:
i. asummary of each response made by a relevant person; and

ii. an assessment of the merits of any objection or claim about the adverse impact of each activity to which the
environment plan relates; and

iii. a statement of the titleholder’s response, or proposed response, if any, to each objection or claim; and
iv. a copy of the full text of any response by a relevant person.

Section 25. Consultation with relevant authorities, persons and organisations, etc

(1) In the course of preparing an environment plan (including a revised environment plan referred to in Division 5) a titleholder
must consult each of the following (a relevant person):

a. each Commonwealth, State or Northern Territory agency or authority to which the activities to be carried out under
the environment plan may be relevant;

if the plan relates to activities in the offshore area of a State—the Department of the responsible State Minister;

if the plan relates to activities in the Principal Northern Territory offshore area—the Department of the responsible
Northern Territory Minister;

d. a person or organisation whose functions, interests or activities may be affected by the activities to be carried out
under the environment plan;

e. any other person or organisation that the titleholder considers relevant.

(2) For the purpose of the consultation, the titleholder must give each relevant person sufficient information to allow the
relevant person to make an informed assessment of the possible consequences of the activity on the functions, interests or
activities of the relevant person.

(3) The titleholder must allow a relevant person a reasonable period for the consultation.
(4) The titleholder must tell each relevant person the titleholder consults that:
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OPGGS(E)R 2023 Requirements

a. the relevant person may request that particular information the relevant person provides in the consultation not be
published; and

b. information subject to such a request is not to be published under this Part.

Section 26. Submission of environment plan

Form of environment plan

(8) All sensitive information (if any) in an environment plan, and the full text of any response by a relevant person to
consultation under section 25 in the course of preparation of the plan, must be contained in the sensitive information part of
the plan and not anywhere else in the plan.

Note: Subparagraph 24(b)(iv) requires the plan to contain a copy of the full text of any response by a Relevant person to
consultation under section 25 in the course of preparation of the plan.

Section 28. Publishing environment plan and associated information

(1) If NOPSEMA'’s provisional decision under section 27 is that the environment plan includes material apparently addressing
all the provisions of Division 2 (Contents of an environment plan), NOPSEMA must publish on NOPSEMA'’s website as soon
as practicable:

a. the plan with the sensitive information part removed; and

the name of the titleholder who submitted the plan; and

a description of the activity or stage of the activity to which the plan relates; and

the location of the activity; and

a link or other reference to the place where the accepted offshore project proposal (if any) is published; and
details of the titleholder’'s nominated liaison person for the activity.

~eoooC

4.3 Government and industry guidance

Santos has considered the following NOPSEMA guidance in developing its consultation activities and approach:

GL2086 — Consultation in the course of preparing an environment plan (EP Consultation Guideline) (NOPSEMA,
2023; 2024)

GN1847 — Responding to public comment on Environment Plans (NOPSEMA, 2022a)

GL1887 — Consultation with Commonwealth agencies with responsibilities in the marine area (NOPSEMA, 2024)
GL1721 — Environment plan decision making (NOPSEMA, 2024c)

GN1344 — Environment plan content requirement (NOPSEMA, 2024b)

GN1488 — Qil Pollution Risk Management (NOPSEMA, 2021)

Petroleum activities and Australian Marine Parks: A guidance note to support environmental protection and
effective consultation (Australian Government, 2024) jointly released by NOPSEMA and Parks Australia

Supporting cooperative coexistence of seismic surveys and commercial fisheries in Australia's Commonwealth
marine area (Australian Government, 2022) jointly released by NOPSEMA, the Commonwealth Department of
Agriculture, Fisheries and Forestry (DAFF), the Commonwealth Department of Industry, Science and Resources
(DISR), and the Australian Fisheries Management Authority (AFMA).

Santos has also considered other government and industry guidance, including:
International Standards Organisation
— 1SO14001:2015 Environmental Management Systems
Australian Fisheries Management Authority
—  Petroleum industry consultation with the commercial fishing industry
Australian Heritage Commission
— Ask First — A guide to respecting Indigenous heritage places and values
Commonwealth Department of Agriculture, Fisheries and Forestry
— Fisheries and the Environment — Offshore Petroleum and Greenhouse Gas Act 2006
— Offshore Installations Biosecurity Guide

Commonwealth Department of Climate Change, Energy, the Environment and Water

Santos Ltd | Eos 3D Marine Seismic Survey Environment Plan 7710-650-EMP-0011 Page 186 of 657



Santos

— Interim Engaging with First Nations People and Communities on Assessments and Approvals under the
Environment Protection and Biodiversity Conservation Act 1999

Commonwealth Ministerial Council on Mineral and Petroleum Resources
—  Principles for Engagement with Communities and Stakeholders
International Association for Public Participation
— Quality Assurance Standard for Community and Stakeholder Engagement
WA Department of Primary Industries and Regional Development
— Guidance statement for oil and gas industry consultation with the Department of Fisheries
WA Department of Transport

—  Offshore Petroleum Industry Guidance Note — Marine Oil Pollution: Response and Consultation
Arrangements

— WA Incident Management Plan: Marine Oil Pollution, September 2023
Western Australian Fishing Industry Council
— Commercial Fishing Consultation Framework for the Offshore Oil and Gas Sector

— Consultation approach for unplanned events

4.4 Applicable case law and guidance

In addition to considering the regulatory requirements and guidance set out above, in developing this EP Santos
has considered the judgments of

+ Justice Bromberg in Tipakalippa v National Offshore Petroleum Safety and Environmental Management
Authority (No. 2) [2022] FCA 112

+ the Full Federal Court in Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 (Appeal Judgement)

+ Justice Calvin in Cooper v National Offshore Petroleum Safety and Environmental Management Authority
(No 2) [2023] FCA 1158.

+ Justice Charlesworth in Munkara v Santos NA Barossa Pty Ltd (No 3) [2024] FCA 9.

The EP Consultation Guideline referred to above provides a summary of the Full Federal Court's interpretation of
‘functions’, ‘activities’ and ‘interests’ referenced in Section 25(1)(d), adopted by NOPSEMA to assist in informing
who may be a relevant person and how relevant persons may be identified, as defined in Table 4-2.

Table 4-2: Relevant person terms and definitions

Term Definition

Functions Refers to ‘a power or duty to do something’

Activities To be read broadly and is broader than the definition of ‘activity’ in Section 5 of the OPGGS(E)R and is
likely directed to what the relevant person is already doing

Interests To be construed as conforming with the accepted concept of ‘interest’ in other areas of public
administrative law

Includes ‘any interest possessed by an individual whether or not the interest amounts to a legal right or is
a proprietary or financial interest or relates to reputation’

Santos has also had regard to the purpose of consultation as outlined in the Appeal Judgment and EP Consultation
Guideline (NOPSEMA, 2024), the emphasis that superficial or tokenistic consultation is not sufficient and that:

consultation must be appropriate and adapted to the nature of each relevant person;

+ for each relevant person, the appropriate manner and method of consultation (including the nature of
information, time periods for consultation and mode of communication) may differ; and

+ there is good reason to adopt pragmatic and practical approaches to consultation conducted in accordance
with section 25 of the OPGGS(E)R.
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4.5 Santos’ consultation methodology

4.5.1 Overview
Santos consults to ensure that any activity it is proposing under an EP is carried out in a manner:

+ consistent with the principles of ecologically sustainable development set out in section 3A of the EPBC Act;
and

+ by which the environmental impacts and risks of the Activity will be reduced to ALARP and to an acceptable
level.

The consultation process is designed to assist Santos to further ascertain, understand and assess values and
sensitivities of the environment (including ecosystems, including people and communities, natural and physical
resources, the qualities and characteristics of locations, places and areas and the heritage value of places) that
may be affected by a proposed activity, and the potential environmental impacts and risks, through information
obtained during consultations.

Santos may then refine or change its proposed control measures to address potential environmental impacts and
risks of the activity based on that information or any claims or objections raised through consultation.

Santos’ consultation methodology and process adopted in developing this EP comprised the following key steps:
+ Identifying Relevant Persons, as outlined in Section 4.5.2

+ Implementing a public awareness campaign and providing opportunities for Relevant Persons to identify
themselves if they wished to be consulted, as outlined in Section 4.5.5

+ Consultation planning, preliminary consultation and consultation activities, as outlined in Section 4.5.7

+ Assessing the merits of claims or objections made by Relevant Persons about alleged adverse impacts of each
activity to which the EP relates and providing responses to queries, requests and feedback, as summarised in
Section 4.6.

As described in Section 3, Santos considered the spatial extent of the environment that may be affected (EMBA)
and the particular aspects of the environment as part of its process for identifying Relevant Persons. As the EMBA
represents the greatest geographical extent that could be affected by hydrocarbons in the event of a spill scenario
(see Section 3.1.2), the EMBA is Santos' starting point in identifying potential Relevant Persons.

Santos notes that there is no reasonable possibility that planned impacts from the Activity (undertaken within the
Operational Area) will have any consequences on functions, interests or activities concerning areas at the
extremities of the EMBA.

The only potential consequence for functions, interests or activities at the extremities of the EMBA is as a result of
the risk of an unplanned release of hydrocarbons, described in Sections 7.6 and 7.7 of this EP.

The likelihood of an unplanned released given the mitigation and management controls in place, and the residual
risk is Low. There is an even lower likelihood of an unplanned hydrocarbon release affecting a person or
organisation’s functions, interests or activities where these relate to the extremities of the EMBA. This is because
there is significant conservatism associated with the EMBA extents given the EMBA:

+ is determined from the combination of 300 individual modelled spill scenarios across all seasons

+ is based on low exposure values (as described in Section 3.1.1) which represent the maximum potential extent
of hydrocarbon contact with environmental receptors, and primarily used to inform Santos preparedness for
potential spill response; and

+ does not take into account any spill response activities by Santos (as described in the Eos Operations Oil
Pollution Emergency Plan (OPEP)) which would be implemented in event of a spill and reduce the EMBA
extent.

The modelling itself represents the potential extent of detection of a spill in the environment rather than the
geographical extent of environmental impact on receptors in the environment. Further, there is no single event that
could ever result in the whole EMBA being affected at the same time.

When considering the remote possibility of any major unplanned spill event, and the inherent conservatism of the
EMBA, the likelihood of there being persons or organisations along the Northern Australia NT/Western Australia
(WA) coastline having an interest that may be affected by the proposed activities becomes increasingly unlikely
with increasing distance from the OA, where planned activities will occur. By way of example, the easternmost
boundary of the EMBA is more than 300 km from the OA and westernmost boundary of the EMBA is more than
600 km from the OA.
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In considering this, while Santos has still identified and consulted with Relevant Persons whose functions, interests
or activities may only be affected by unplanned events (the likelihood of which is remote), Relevant Persons
identification steps and direct consultation effort has tended to focus more closely on those most proximate to the
OA, such as commercial fishers.

Santos’ methodology demonstrates a very broad capture of potential Relevant Persons, including providing ample
opportunities, as outlined in Section 4.5.5, for Relevant Persons to self-identify and provide input to the
development of the EP if they consider they may be impacted by the proposed activities.

4.5.2 Identifying relevant persons

Table 4-3 summarises the preliminary steps adopted by Santos to identify Relevant Persons, noting that the
identification of Relevant Persons is an iterative process.

Table 4-3: Preliminary identification methodology

Process steps

1. Identify the impacts of the planned activities and the risks and impacts of unplanned events.

2. Consider the spatial extent of the EMBA by the Activity for assessment of impacts and risks.

3. Consider and identify aspects of the environment that may be affected, having regard to:

ecosystems and their constituent parts, including people and communities

natural and physical resources

the qualities and characteristics of locations, places and areas

the heritage value of places

the social, economic and cultural features of the matters mentioned in paragraphs (a), (b), (c) and (d).

® o0 T

4. Identify relevant person categories, having regard to:

a. aspects of the environment identified at Item 3

b. the departments or agencies of Commonwealth, State and Territory governments that could therefore be relevant
c. the kinds of functions, interests or activities of people or organisations that could therefore be affected
d

submissions received in response to Santos’ advertisements asking relevant persons to identify themselves if they
wished to be consulted

e. any other person or organisation that the titleholder considers relevant.
Update during consultation based on new information, if appropriate.

5. ldentify relevant persons within relevant person categories, having regard to Items 1—4 above.

Table 4-4 outlines the environmental aspects within the EMBA (described in detail in Section 3). Santos considered
these aspects for the purpose of identifying Relevant Person categories.

Table 4-4: Environmental aspects considered for Relevant Person category identification

Aspects of the environment EP reference

Physical environment Section 3.4

Provincial Bioregions Section 3.3.2

Benthic habitats Section 3.6.2.3
Australian marine parks and state marine parks, management areas, reserves Sections 3.5.1 and 3.5.2
Key Ecological Features Section 3.6.1
Commonwealth Heritage Areas (Indigenous and Non- Indigenous) Section 3.8

Wetlands of International and National Significance Sections 3.5.5 and 3.5.6
Biologically Important Areas and Critical Habitat Section 3.7.2

Recovery Plans Section 3.7

Commercial fisheries Section 3.8.1

Energy industry Section 3.8.3
Telecommunication cables Section 3.9

Defence activities Section 3.8.5

Shipping Section 3.8.2
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Recreation and tourism Section 3.8.4
Indigenous and Non-Indigenous Heritage Section 3.8
Cultural Features Section 3.8.7

Consideration of the above environmental aspects resulted in the identification of the following relevant person
categories:

Section 25(1)(a)(b)(c) of the OPGGS(E)R:
+ Commonwealth Government agency or authority,
+ NT Government agency or authority, and
+ WA Government agency or authority.
Section 25(1)(d)(e) of the OPGGS(E)R
+ Academic and research organisations
+ Commercial fishing (Commonwealth-managed)
+ Commercial fishing (Northern Territory-managed)
+ Commercial fishing (Western Australian-managed
+ Energy industry titleholders / operators
+ Environmental conservation organisations
+ First Nations peoples and groups, including recognised community reference/liaison groups
+ Infrastructure operators
+  Industry associations
+ Local government and recognised community reference/liaison groups
+ Recreational fishing
+ Shipping
+  Tourism operators
Table 4-5 outlines actions used by Santos to identify Relevant Persons within those categories.

Table 4-5: Actions for identifying Relevant Persons by category

Relevant person Category Actions to identify relevant persons

All relevant person categories ¢ Review of relevant regional historical consultation by Santos in the region

¢ Review of identified relevant persons in publicly available EPs submitted by
other Titleholders that may be relevant to proposed activities to be managed
under this EP

e Public awareness campaign as outlined in Table 4-6

¢ Review of information provided by or claims made by or on behalf of
organisations who claimed to be relevant persons

¢ Review of published NOPSEMA guidance relevant to consultation.

Section 25(1)(a) of the OPGGS(E)R

Commonwealth agency or authority to ¢ Review of government agency websites and directories to understand agency
which the activities to be carried out roles, functions and responsibilities
under the environment plan may be

relevant ¢ Review of government agency guidance on consultation expectations

Section 25(1)(b) and (c) of the OPGGS(E)R

State and Territory ¢ Review of government agency websites and directories to understand agency
Departments/Agencies roles, functions and responsibilities

¢ Review of NOPSEMA and government agency guidance on consultation
expectations
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Section 25(1)(d) and (e) of the OPGGS(E)R

Academic and research organisations e Conducting key-word searches of publicly available online search engines,
review media coverage and review organisation websites to identify
organisations with reasonably ascertainable functions, interests or activities
that may be affected, having regard to the region, activities or risks/impacts
under this EP

Commercial fishing e Review of Commonwealth and WA Government commercial fishing catch and
effort data in the Operational Area

e Review of fisheries entitled to fish in the EMBA

Energy industry ¢ Review of EMBA overlap with petroleum, greenhouse gas and any other
National Offshore Petroleum Titles Administrator (NOPTA) issued titles.

Environmental conservation e Conducting key-word searches of publicly available online search engines,

organisations review media coverage and review organisation websites to identify

organisations with reasonably ascertainable functions, interests or activities
that may be affected, having regard to the region, activities or risks/impacts
under this EP

First Nations people and groups e Review of the Judgment and the Appeal Judgment

e Review of EMBA overlap with Native Title determined areas and claims,
Indigenous land use agreements (ILUAs), land rights and Indigenous
Protected Areas (IPAs).

¢ Review of Representative Aboriginal/Torres Strait Island Bodies (RATSIBs)
and Native Title Representative Bodies (NTRBs) on Native Title website.

e Review of Prescribed Bodies Corporate on Native Title website, where
relevant.

e Conducting searches of public cultural heritage databases relevant to the
EMBA.

¢ Review of marine park management plans relevant to the EMBA.

e Engagement with government departments/agencies with relevant knowledge
or relevant responsibilities.

e Engagement with representative bodies under the Native Title Act 1993 (NT
Act) and the Aboriginal Land Rights (Northern Territory) Act 1976 (ALR Act).

o Engagement with other representative organisations in areas of potential
relevance to proposed activities such as liaison committees and First Nations
Consultative Committees (FNCCs).

e Engagement with third party consultants to assist with identification of
potential First Nations Relevant Persons.

Infrastructure operators ¢ Review of EMBA overlap with offshore and onshore infrastructure, such as
submarine telecommunications cables or ports

Industry associations ¢ Review of industry representation of the following relevant person groups:
— commercial fishing

— local government authorities

— local industry

— recreational fishing

— shipping

— tourism operators

Local government and recognised ¢ Review of EMBA overlap with boundaries of local government areas
community reference/liaison groups

Recreational fishing e Review of EMBA overlap with areas of interest to recreational fishing

¢ Review of potential presence of recreational fishing club members in the
EMBA

¢ Review of website information of relevant agencies/organisations that
represent recreational fishing interests

Tourism operators ¢ Review of EMBA overlap with areas of interest to charter and tourism
operators

¢ Review of potential presence in the EMBA
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Relevant person Category Actions to identify relevant persons

¢ Review of website information of relevant operators/organisations that
represent commercial tourism interests with reasonably ascertainable
functions, interests or activities that may be affected, having regard to the
region, activities or risks/impacts under this EP

4.5.3 Identification and consultation of First Nations peoples and groups

Santos has developed a comprehensive process for identifying and undertaking effective consultation with First
Nations Relevant Persons.

As with Santos’ process for identifying Relevant Persons generally, this is an iterative process with multiple
avenues of enquiry including, but not limited to, the following actions:

+ Consideration of known cultural features of the environment;

+ Active steps to identify First Nations people and groups as per actions outlined in Table 4-5, directed to
identifying First Nations Relevant Persons with functions, interests or activities that may be affected;

+ Making sustained efforts to engage and build relationships with identified NTRBs and PBCs/RNTBCs through a
range of appropriate communication methods;

+ Asking identified Relevant Persons, including identified First Nations Relevant Persons, if there are other
persons or organisations who may be a Relevant Person;

+ Conducting a public awareness and advertising campaign targeted at increasing awareness of the activities
proposed in this EP; to ensure that Relevant Persons not otherwise identified by Santos’ examination of the
EMBA, are given the opportunity to self-identify; and

+ Encouraging any persons or organisations who consider they have functions, interests or activities that may be
affected by the activities in this EP to contact Santos (see Section 4.5.5).

Santos’ process also involved engaging a third-party consultant to assist Santos in identifying First Nations groups,
clans and/or organisations along the NT/WA coastline in the vicinity of the EMBA.

Santos proceeded to consult with a number of First Nations groups identified through the above processes as
potential Relevant Persons, with a view to ascertaining during consultation sessions what, if any, functions,
interests or activities they had that may be affected by the activities proposed in this EP. Santos has taken a broad
approach and considers that these First Nations people or groups are Relevant Persons for the purposes of
consultation on this EP (and therefore they have been included in Table 4-8 and Table 4-9) notwithstanding that in
some cases, no potentially affected functions, interests or activities were ultimately ascertained.

Santos was not directed to any other First Nations groups or organisations (other than those Santos had identified)
in response to Santos’ invitation in its consultation materials for Relevant Persons to notify Santos of other
potentially Relevant Persons for Santos to consider consulting about this EP.

As mentioned, Santos used the public awareness campaign outlined in Section 4.5.5 to help identify other First
Nations groups with interests (such as connection with sea country) that may be affected by the Activity, that were
not identified through other identification steps described above and in Table 4-5.

While Santos recognises that the obligation to identify Relevant Persons lies on the titieholder, and titleholders
cannot rely solely on a process of public notification and self-identification, Santos considers its public awareness
campaign to be an appropriate and sufficient measure to promote comprehensive identification of First Nations
(and other) Relevant Persons, particularly having regard to the remoteness of the activity, the remote possibility of
a major unplanned spill event, the inherent conservatism in spill modelling used to inform the EMBA and the
difficulty in ascertaining whose functions, interests or activities may be affected in remote offshore waters.

4.5.4 International persons

With regard to the location of the proposed activities, there are no impacts from planned activities that may affect
the functions, interests or activities of international Relevant Persons (see Section 5).

However, the worst-case credible spill scenario modelled for this EP indicates a possibility that international waters
could be in contact with residual entrained hydrocarbons.

As stated in Section 4.5.1 there is significant conservatism associated with the depiction of the EMBA based on low
exposure values that Santos has applied and especially given the modelling process (Section 3.1.2) which
combines a large number of individual unmitigated spill simulations and the low likelihood of occurrence given the
planned engineering prevention measures (Sections 7.6 and 7.7).
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In addition, the modelling at low exposure values is primarily used to inform Santos’ preparedness for potential spill
response and does not take into account the suite of mitigations described in the Operations OPEP that would be
implemented and reduce the EMBA extent in the unlikely event of a spill.

As a result, Santos has consulted the Department of Foreign Affairs and Trade (DFAT) which has a function in
coordinating and facilitating communication between Australia and international governments.

4.5.5 Public awareness campaign and self-identification opportunities

In addition to undertaking the process for identification of potential Relevant Persons, as described above, Santos
has undertaken a range of activities to promote opportunities for other organisations or individuals to self-identify as
potential Relevant Persons if they considered that their functions, interests or activities may be affected. These
promotional activities include widespread public information campaigns using a range of appropriate media,
including, radio, print media and targeted social media. Details of the public awareness campaign for this EP are
included in Table 4-6 and a schedule of advertising is included in Table 4-7.

Santos also has an online self-nomination form on its Consultation Hub website, where fact sheets and other
consultation materials are published and available for download.

The media and advertising campaign had a regional focus, noting the remoteness of First Nations and other
communities in Northern Australia. Regional radio advertising, particularly in the Kimberley region, was seen as a
useful tool to raise awareness in First Nations communities proximate to the OA about the proposed Activity and
associated consultation opportunities and to invite potentially affected persons to contact Santos.

Such activities provide a more than reasonable opportunity for organisations and individuals to self-identify as a
Relevant Person for the purpose of OPGGS(E)R section 25 consultation, where they consider themselves to have
interests, functions or activities that may be affected by the planned activities and for Relevant Persons to provide
their input.

Santos’ process includes opportunities for the self-identification or nomination of others as Relevant Persons,
having regard to consultation information and materials shared directly to known and potential Relevant Persons,
and/or indirectly during Santos’ public awareness campaign. Santos’ process involves the provision of reasonable
timeframes for the self-identification or nomination of others as Relevant Persons, for Relevant Persons to consider
consultation information, ask questions and give their input and for Santos’ consideration and assessment of the
merits of objections and claims.

Table 4-6: Public awareness campaign overview

Activity Purpose Timing
Preliminary Consultation

Website Provide: From 26 September
Website content and activity fact sheets e Information about Santos’ consultation 2023

developed and made available at obligations and approach.

https://www.santos.com/offshoreconsultation/

o Descriptions of proposed activities, including
potential activity impacts and risks, and
proposed management measures.

o Contact information to enable relevant
persons to provide feedback.

o Information about how to self-identify as a
relevant person, including an online
nomination form.

e Details about how feedback will be
managed, including provision of Santos’
offshore Western Australia and Northern
Territory privacy notice.
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Activity

Advertising

Advertisements in these publications:
e  The West Australian

e NT News

e Broome Advertiser

e Kimberley Echo

Advertisements on these radio stations:
e Hit 101.3 Broome

e HitWAFM

e Kimberley Aboriginal Media Radio
e 6GME Radio Goolarri 99.7FM

Purpose

Promote awareness of proposed activities to
create opportunities for relevant persons to self-
identify and seek feedback from relevant
persons in addition to those identified by Santos
as part of its initial public review process.

Santos

Timing
From 19 September
2003 (publication

details are included in
Table 4-7).

Consultation materials

e Email to identified relevant persons with a
link to the fact sheet for this EP

One-to-one meetings

e Meetings held with authorities, persons and
organisations

Provide relevant persons with details on
proposed Activities and establish consultation
expectations.

From 26 September
2023

From 20 September
2023

Consultation

Consultation email:

Email to identified Relevant Persons and
potential Relevant Persons advising of the
commencement of the formal consultation
period.

Reminder to Santos’ identified Relevant Persons
and potential Relevant Persons of the
commencement and closing dates for the formal
consultation period.

From 27 October
2023

Advertising

Advertisements in the following publications:

e The West Australian

e NT News

e Broome Advertiser

e Kimberley Echo

Advertisements on the following radio stations:
e Kimberley Aboriginal Media Radio

e 6GME Radio Goolarri 99.7FM

Promote awareness of proposed activities and
seek feedback from relevant persons

From 30 October
2023 (additional
publication details are
included in Table 4-7)

Consultation email

¢ Reminder email to identified relevant
persons advising pending closure of
consultation period

Reminder to Santos identified relevant persons
of the closing dates for consultation

From 3 November
2023

Consultation email

Email to identified Relevant Persons advising of
a change to the earliest survey commencement
date.

Opportunity to provide additional feedback
further to consultation opportunities provided in
2023.

From 16 April 2025

Table 4-7: Targeted advertising campaign details (September—November 2023)

Publication date = Advertising type Towns / Communities Reach
Preliminary consultation

19 Sep 2023 Press ad — NT News NT-wide 20,000
20 Sep 2023 Press ad — The West Australian | WA-wide 348,000
21 Sep 2023 Press ad — Broome Advertiser Broome, Derby and Fitzroy Crossing 11,117
21 Sep 2023 Press ad — Kimberley Echo Broome, Derby and Fitzroy Crossing 1,600
25-29 Sep 2023 Radio ad — Hit 101.3 Broome Broome and surrounds NA
25-29 Sep 2023 Radio ad — Hit WA FM Broome and surrounds NA
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Publication date =~ Advertising type Towns / Communities Reach

25-29 Sep 2023 Radio ad — Kimberley Aboriginal | Kimberley towns and communities, focusing NA
Media Radio on remote communities

25-29 Sep 2023 Radio ad — 6GME Radio Kimberley towns and communities, focusing NA
Goolarri 99.7FM on remote communities

Consultation

30 Oct 2023 Press ad — NT News NT-wide 24,000

30 Oct 2023 Press ad — The West Australian | WA-wide 415,000

2 Nov 2023 Press ad — Broome Advertiser Broome, Derby and Fitzroy Crossing 11,117

2 Nov 2023 Press ad — Kimberley Echo Broome, Derby and Fitzroy Crossing 1,600

30 Oct—3 Nov Radio ad — Kimberley Aboriginal | Kimberley towns and communities, focusing NA

2023 Media Radio on remote communities

30 Oct-3 Nov Radio ad — 6GME Radio Kimberley towns and communities, focusing NA

2023 Goolarri 99.7FM on remote communities

4.5.6 Relevant persons

A list of potential relevant persons was developed through application of the above methodology for the purposes
of undertaking preliminary consultation to confirm consultation expectations.

This consultation phase was supported by the public awareness campaign outlined in Table 4-7 to raise public
awareness about the proposed Activity and provide opportunities for authorities, persons or organisations to
identify themselves if they wished to be consulted.

Relevant persons consulted for this EP are listed in Table 4-8.

Table 4-8: Relevant persons for this EP

Relevant Person Summary of relevance

environment plan may be relevant

Section 25(1)(a): Departments or agencies of the Commonwealth to which the activities to be carried out under the

Australian Communications and
Media Authority (ACMA)

ACMA is responsible for the regulation of communications and media services in
Australia. ACMA is a relevant agency because the Activity has the potential to
impact future proposed subsea communications cable installations.

Australian Fisheries Management
Authority (AFMA)

AFMA is responsible for managing Commonwealth fisheries and is a relevant
agency where the Activity has the potential to impact on fisheries resources in
AFMA managed fisheries.

AFMA expects petroleum operators to consult directly with fishing operators about
all activities and projects which may affect day to day fishing activities. AFMA also
provides industry association contacts for petroleum operators to use when
consultation with fishing operators is required.

Australian Hydrographic Office (AHO)

AHO is responsible for maintaining and disseminating nautical charts, including the
distribution of Notice to Mariners.

Australian Institute of Marine Science
(AIMS)

AIMS is Australia’s tropical marine research agency and is established under the
Australian Institute of Marine Science Act 1972 (AIMS Act).

Australian Maritime Safety Authority
(AMSA) — Maritime Safety and Marine
Pollution

AMSA is the statutory and control agency for maritime safety and vessel
emergencies in Commonwealth Waters. AMSA is a relevant agency when proposed
offshore activities may impact on the safe navigation of commercial shipping in
Australian waters.

Department of Agriculture, Fisheries
and Forestry (DAFF) — Biosecurity

DAFF administers the Biosecurity Act 2015 (Cth) (Biosecurity Act). DAFF is a
relevant agency for consultation because the Activity involves the movement of
aircraft or vessels between Australia and offshore petroleum activities either inside
or outside Australian territory.

Department of Agriculture, Fisheries
and Forestry (DAFF) — Fisheries

DAFF (fisheries) has primary policy responsibility for promoting the biological,
economic and social sustainability of Australian fisheries.

The Department is the relevant agency where the Activity has the potential to
negatively impact fishing operations and/or fishing habitats in Commonwealth
waters.

Santos Ltd | Eos 3D Marine Seismic Survey Environment Plan

7710-650-EMP-0011 Page 195 of 657



Santos

Relevant Person Summary of relevance

Department of Climate Change,
Energy, the Environment and Water
(DCCEEW) — Underwater Cultural
Heritage

The Department of Climate Change, Energy, the Environment and Water protects
Australia's natural environment and heritage sites, helps Australia respond to
climate change and carefully manages water and energy resources.

Department of Defence (DoD)

DoD manages the development, maintenance and disposal of the Defence estate,
including unexploded ordinance (UXO).

Department of Foreign Affairs and
Trade (DFAT)

DFAT promotes and protects Australia’s interests internationally and contributes to
global stability and economic growth. The modelled EMBA for this EP extends
beyond Australia’s territory. DFAT is a relevant agency for consultation as the
proposed Activity poses a hydrocarbon spill risk that could result in impacts
extending to other international jurisdictions, and where persons or organisations in
international jurisdictions may be affected by the proposed Activity.

Department of Home Affairs and
Australian Border Force (ABF)

The Department of Home Affairs is an Australian Government department
responsible for overseeing migration, national security and resilience, and border-
related functions. Australian Border Force (ABF) is an operationally independent
body within the Home Affairs portfolio. ABF is Australia’s border law enforcement
agency and customs service. ABF’s vessels undertake patrols as part of its
surveillance and response activities throughout an offshore maritime area of almost
45.1 million square kilometres. This area includes the EMBA.

Department of Industry, Science and
Resources (DISR)

DISR responsibilities include offshore oil and gas development and safety, and
greenhouse gas storage.

Director of National Parks (DNP)

DNP is the statutory authority responsible for administration, management and
control of Commonwealth marine reserves (CMRs). The DNP is a relevant person
for consultation where:

o the Activity or part of the Activity is within the boundaries of a proclaimed

Commonwealth marine reserve

activities proposed to occur outside a reserve may impact on the values within a
Commonwealth marine reserve; and / or

an environmental incident occurs in Commonwealth waters surrounding a
Commonwealth marine reserve and may impact on the values within the
reserve.

National Indigenous Australians
Agency (NIAA)

NIAA is an Australian Government agency responsible for whole-of-government
coordination of policy development, program design and service delivery for

Indigenous Australians.

Section 25(1)(b): Departments or age
environment plan may be relevant

ncies of Northern Territory to which the activities to be carried out under the

Aboriginal Areas Protection Authority
(AAPA)

The Aboriginal Areas Protection Authority supports development while safeguarding
Aboriginal sacred sites. Under the Northern Territory Aboriginal Sacred Sites Act,
the Aboriginal Areas Protection Authority is responsible for overseeing the
protection of Aboriginal sacred sites on land and sea across the whole of Australia’s
Northern Territory. The Act also gives the Authority the power to prosecute people
and organisations that damage sacred sites.

Darwin Harbour Advisory Committee

The Darwin Harbour Advisory Committee provides advice to the Northern Territory
(NT) Government through the Minister for Environment, Parks and Water Security
(the Minister) on the effective management of Darwin Harbour and its catchment.

NT Department of Lands, Planning
and Environment (DLPE)

The Department of Lands, Planning and Environment (DLPE) was established by
the NT Government on 10 September 2024. This new department combined the
functions of the previous Department of Environment, Parks and Water Security and
Lands and Planning from the former Department of Infrastructure, Planning and
Logistics (DIPL). The government established the department to combine many of
the key functions that foster and protect the environment and natural resources in
the NT. This includes water, land resource management, environmental issues and
the parks and wildlife functions.

NT Environment Protection Authority
(NT EPA)

The NT EPA is an independent authority established under the Northern Territory
Environment Protection Authority Act 2012. The NT EPA consists of between four
and seven members appointed by the Administrator of the Northern Territory and
the Chair of the NT Planning Commission. Appointed members to the NT EPA are
required to collectively provide knowledge and experience in a broad range of
environmental, scientific, business and social disciplines.
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NT Department of Industry, Tourism
and Trade (DITT) — Fisheries —
Aquatic Biosecurity Section

The Aquatic Biosecurity Unit of Northern Territory Fisheries monitors and manages
the risk of new marine pests arriving in the Territory. The unit monitors for early
detection of aquatic pests; coordinates inspections and treatment of high-risk
vessels entering Darwin; responds to reported sightings of invasive freshwater and
marine pests; and educates the public about the impacts, prevention and
management of aquatic pests. It also monitors natural changes in native marine
fouling species and represents the NT in national forums on the prevention and
management of introduced aquatic species.

NT Department of Industry, Tourism
and Trade (DITT) — Fisheries Division

NT DITT has functions in relation to NT-managed fisheries. The Operational Area
overlaps NT-managed fisheries.

NT Department of Infrastructure,
Planning and Logistics (DIPL) —
Transport Division

NT DIPL is responsible for marine safety in NT coastal waters.

NT Dept of Territory Families,
Housing and Communities — Heritage
Branch

The NT Department of Territory Families, Housing and Communities’ Heritage
branch has a role in protecting the maritime heritage of the Northern Territory.

Parks and Wildlife Commission of the
Northern Territory

Parks and Wildlife Commission of the Northern Territory is the Northern Territory
Government agency responsible for tasks including the establishment of ‘parks,
reserves, sanctuaries and other land’, the management of these and the ‘protection,
conservation and sustainable use of wildlife.

Tourism NT

Tourism NT is the government statutory authority responsible for promoting tourism
in the Northern Territory, including potential activity by NT-based operators in the
EMBA.

Section 25(1)(b): Departments or age
environment plan may be relevant

ncies of Western Australia to which the activities to be carried out under the

Department of Biodiversity,
Conservation and Attractions (DBCA)

DBCA is a relevant State agency responsible for the management of State marine
parks and reserves and protected marine fauna and flora.

Department of Jobs, Tourism,
Science and Innovation (JTSI)

JTSI is a Western Australian Government statutory authority responsible for
promoting Western Australia as a holiday destination.

Department of Planning, Lands and
Heritage (DPLH)

DPLH is responsible for WA state level land use planning and management, and
oversight of Aboriginal cultural heritage and built heritage matters.

Department of Primary Industries and
Regional Development (DPIRD)

DPIRD is responsible for managing West Australian fisheries.

Department of Transport (DoT) —
Marine Pollution

DoT is the control agency for marine pollution emergencies in Western Australian
State waters.

Department of Water and
Environmental Regulation (DWER)

DWER is responsible for environment and water regulation.

Kimberley Development Commission
(KDC)

KDC is a Western Australian Government statutory authority dedicated to the
economic and social development of the Kimberley region.

Kimberley Ports Authority (KPA)

The KPA head office is located in Broome and is responsible for the Ports of Derby,
Yampi Sound and Wyndham and directly manages the Port of Broome which is the
principal deepwater port servicing the Kimberley region.

Western Australian Museum (WAM)

WAM maintains a database of shipwrecks off the Western Australian coast.

Section 25(1)(c): Department of the responsible Northern Territory Minister

NT Department of Industry, Tourism
and Trade (DITT) — Energy

NT DITT is the department of the responsible Territory Minister and is required to be
consulted under subregulation 11A(1)(c) of the OPGGS(E)R.

Section 25(1)(b): Department of the responsible Western Australian Minister

WA Department of Energy, Mines,
Industry Regulation and Safety

(DEMIRS)

DEMIRS is the department of the relevant State Minister and is required to be
consulted under subregulation 11A (1) of the Environment Regulations.

Section 25(1)(d): Persons or organisations whose functions, interests or activities may be affected by the activities
to be carried out under the Environment Plan, or the revision of the Environment Plan

Academic and Research Organisations

Australian Marine Sciences

Association (WA Branch) (AMSA)

Marine research organisation.
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Charles Darwin University (CDU)

Marine research organisation.

Commonwealth Scientific and
Industrial Research Organisation
(CSIRO)

Marine research organisation.

Geoscience Australia (GA)

Marine research organisation.

University of Tasmania — Marine
Biodiversity Hub (UTAS)

Marine research organisation.

University of Western Australia
(UWA)

Marine research organisation.

Western Australian Marine Science
Institution (WAMSI)

Marine research organisation.

Commercial fishing — Commonwealth

managed

Commonwealth fisheries that spatially

overlap the Operational Area:
¢ North West Slope Trawl Fishery
¢ Northern Prawn Fishery
e Southern Bluefin Tuna Fishery
L]

Western Skipjack Tuna Fishery

Western Tuna and Billfish Fishery

Licence holders in this fishery have been active in the Operational Area:
e Northern Prawn Fishery

As such there is potential for interaction with licence holders in this fishery who
should be consulted.

Commercial fishing — Northern Territory managed

NT fisheries that spatially overlap the
Operational Area:

e Aquarium Fishery
Bait Net Fishery

Barramundi Fishery

.
.
Coastal Line Fishery

Coastal Net Fishery
Demersal Fishery
Development (Small Pelagic)
Mud Crab Fishery

Offshore Net and Line Fishery
Pearl Oyster Fishery

Spanish Mackerel Fishery

e Timor Reef Fishery

Trepang Fishery

Licence holders in these fisheries have been active in the Operational Area:
e Aquarium Fishery
e Demersal Fishery
o Offshore Net and Line Fishery
.

Spanish Mackerel Fishery

As such there is potential for interaction with licence holders in these fisheries who
should be consulted.

Commercial fishing — Western Australian managed

WA fisheries that spatially overlap the

Operational Area:
e Abalone Managed Fishery
e  Broome Prawn Managed Fishery
e Kimberley Crab Managed Fishery
Kimberley Gillnet and

Barramundi Fishery

Kimberley Prawn Managed
Fishery

Mackerel Managed Fishery

Marine Aquarium Fish Managed
Fishery

Northern Demersal Scalefish
Managed Fishery

North Shark Fisheries (Joint

Authority Northern Shark Fishery

Licence holders in these fisheries have been active in the Operational Area:
o Northern Demersal Scalefish Managed Fishery
[ ]

Mackerel Managed Fishery

As such there is potential for interaction with licence holders in these fisheries who
should be consulted.
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and WA North Coast Shark
Fishery)

e Pearl Oyster Managed Fishery

e  South West Coast Salmon
Managed Fishery

e Specimen Shell Managed
Fishery

e  West Australian Sea Cucumber
Fishery

e West Coast Deep Sea Crustacean
Managed Fishery

Energy industry — Petroleum titleholders and GHG permit holders

Arafura Oil

Titleholder within the EMBA.

Carnarvon Energy

Titleholder within the EMBA.

Eni Australia

Titleholder within the EMBA.

EOG Resources Australia

Titleholder within the EMBA.

INPEX

Titleholder within the EMBA and OA.

IPB WA

Titleholder within the EMBA.

Melbana Energy (previously MEO
International)

Titleholder within the EMBA.

Neptune Energy

Titleholder within the OA.

NT Gas Australia

Titleholder within the EMBA.

Total Energy

Titleholder within the EMBA (Consulted via INPEX who are the contact titleholder)

Shell Australia

Titleholder within the EMBA.

Vulcan Exploration

Titleholder within the EMBA.

Woodside Energy

Titleholder within the EMBA.

Environmental conservation organisations

Australian Conservation Foundation
(ACF)

ACF is a peak conservation body with an interest in activities that may affect the
marine environment.

Australian Marine Conservation
Society — NT (AMCS)

According to its website:

o AMCS-NT is a grassroots independent environmental conservation organisation
and charity that works to protect ocean wildlife along the Northern Territory
coastline, waters and seas.

e Its members work to protect marine animals and critical ocean ecosystems.

e |t advocates for evidence-based solutions to conservation activity and works
closely with marine research centres. Its interests for the purposes of this EP
relate to marine parks and sanctuary zones within the EMBA for threatened and
at-risk species.

Conservation Council of WA (CCWA)

CCWA is a peak conservation body with an interest in activities that may affect the
marine environment.

Environment Centre Northern
Territory (ECNT)

According to its website, ECNT is a not-for-profit incorporated association whose
objects include protection of all aspects of the natural environment, conducting
campaigns to protect the natural environment, environmental research, and public
education and information about the natural environment.

Environs Kimberley

Environs Kimberley is the peak environmental NGO for the Kimberley region and is
dedicated to looking after the health of the land and waters of the region.

Greenpeace Australia Pacific (GAP)

GAP is a peak conservation body with an interest in activities that may affect the
marine environment.

International Fund for Animal Welfare
(IFAW)

IFAW is a peak conservation body with an interest in activities that may affect the
marine environment.
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Keep Top End Coasts Healthy According to its website, KTECH is an alliance of environment groups including the
Australian Marine Conservation Society (AMCS) and the Environment Centre of the
Northern Territory (ECNT).

Save the Kimberley STK is a volunteer, not-for-profit organisation that is involved in protecting the
terrestrial and marine environment of the Kimberley.

Sea Turtle Foundation According to its website, the Sea Turtle Foundation is a non-profit, non-government
group based in Australia with a stated interest in protecting sea turtles through
research, education and action.

The Wilderness Society TWS is a peak conservation body with an interest in activities that may affect the
marine environment.

World Wide Fund For Nature (WWF) | WWEF is a peak conservation body with an interest in activities that may affect the
marine environment.

First Nations peoples and groups

The following groups may have interests that intersect the EMBA.

Information was provided to these organisations during formal consultation to help identify and consult groups or individuals
whose spiritual or cultural connections to land and sea country in accordance with Indigenous tradition may be affected by
proposed activities.

In addition, targeted regional advertising was conducted during formal consultation to provide opportunity for individuals
whose functions, interests and activities may be affected by the proposed activity to self-identify as relevant persons.

Information was provided during further consultation to representative organisations and consultative committees to
communicate a change in the earliest commencement date of proposed activities. Information was provided to these
organisations as the most effective way to communicate the activity update, noting the inherently conservative nature of the
EMBA and the low likelihood of a spill reaching Northern Territory coastal areas.

No groups or individuals self-identified as relevant persons and none were identified via consultation with the following
organisations.

Representative organisations — Northern Territory

Larrakia Nation Aboriginal Larrakia Nation is one of Darwin’s leading community service organisations.
Corporation (LNAC) Larrakia Nation Aboriginal Corporation was set up in 1997 through the Northern
Land Council to provide a corporate identity for Larrakia people to uphold Native
Title claims. In 20 years, it has grown to represent the Traditional Owners of the
Darwin region and to speak on behalf of Larrakia people while delivering community
and outreach services to the broader Darwin community.

Northern Land Council (NLC) NLC is the Native Title Representative Body for the Northern Region, including sea
country. Its functions are prescribed under the NT Act. NLC also has statutory
obligations under the ALR Act and is authorised to perform certain functions under
the NT Act. NLC'’s area of interest includes sea country where non-exclusive native
title rights and interests may exist, including within the EMBA.

Tiwi Land Council (TLC) TLC is governed under the ALR Act. The Tiwi Aboriginal Land Trust was also
established under the ALR Act and the TLC is the only body with authority to direct
the Trust. The authority of the TLC does not extend into Commonwealth offshore
waters, although the sea country interests of Tiwi Island clans do, including within

the EMBA.
Wickham Point Deed Liaison The objective of the WPDLC is to strengthen the dialogue between Santos and the
Committee (WPDLC) Larrakia people and support the delivery of the parties’ commitments under the

Wickham Point Deed entered into between Darwin LNG and the Northern Land
Council on 29 April 1999. Santos coordinates quarterly meetings with the Wickham
Point Deed liaison committee, which includes representatives from Larrakia family
groups, the functions of which are set out in the Wickham Point Deed and include
making recommendations to Santos on various matters such as environmental,
cultural heritage, employment and business opportunities.

First Nations Consultative Committees and coastal clan groups

Agalda Clan The Agalda clan estate is located over the western parts of the Cobourg Peninsula,
including coastal areas and adjacent sea country.
Daly River / Port Keats FNCC Daly River / Port Keats FNCC represents the Yek Yedere, Rak Kinmu, Yek Nangu,

Yek Maninh, Kura Thipma and Kuy clans. The named clan estates are located on
the coastal areas of the Port Keats / Daly River Aboriginal Land Trust and adjacent
sea country.
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Djulidki Consultative Committee
(formerly Bradshaw Liaison
Committee)

The Bradshaw Field Training Area (Bradshaw) is a major Australian Defence Force
and joint Australian and United States (US) military training facility located near the
township of Timber Creek in the Victoria River region of the Northern Territory. The
facilities at Bradshaw are regularly used for combined training operations between
Australian and US forces. An Indigenous Land Use Agreement (ILUA) for Bradshaw
was struck in 2003 between the Native Title Claimants, the Northern Land Council
and the Commonwealth Department of Defence.

In implementing the ILUA, the Bradshaw Liaison Committee (BLC) was established
to support the relationship between the ADF and the Bradshaw Native Title Holders.
The BLC meet regularly to discuss the ILUA and to receive briefings on matters that
may affect BLC members, including in relation to third-party activities being
undertaken in the Bradshaw vicinity. First Nations BLC members have interests,
including cultural connections, in Bradshaw and adjacent sea country.

Larrakia People

The Larrakia people are the traditional owners of the Darwin region. Larrakia
country runs from Cox Peninsula in the west to Gunn Point in the north, Shoal Bay
in the east and down to the Manton Dam area southwards. The Larrakia People
consist of between eight to fourteen family groups, depending on how families are
grouped.

Mulyurrud Consultative Committee
(MCC)

The Mulyurrud Consultative Committee speaks for Croker Island, including the
Gadura-Minaga, Mangalarra and Mandilarri clan estates, and the adjacent sea
country, including several islands to the east and north east of Croker Island and the
lldugidj clan estate located on the mainland coastline (south from Croker Island).
This Committee’s area includes the southern portion of the Arafura Marine Park.

Rak Badjalarr Consultative
Committee (RBCC)

The Rak Bajalarr Consultative Committee speaks for country extending north from
the Daly River to the Cox Peninsula, and adjacent coastal sea country, including the
Peron Islands and the Dum In Mirrie, Beer Eeetar, Windirr and Grose, Quail and
Indian Islands. It includes the western part of the Darwin harbour and associated
waterways, and represents the Kenbi, Emmiyangal, Mendheyangal, Kiyuk,
Wadigany, Murranungu, Malak Malak and Marriamu clans located over the coastal
areas from the Cox Peninsula to the Daly River.

Tiwi Island Clan Groups and
Traditional Owners

The Tiwi Islands are located approximately 80 km north of Darwin in the Arafura
Sea. There are three major communities on the Tiwi Islands. The largest community
is Wurrumiyanga (on Bathurst Island), with smaller communities of Milikapiti and
Pirlangimpi located on Melville Island. There are eight landowning groups (clans) on
the islands, Mantiyupwi, Munupi, Yimpinari, Malawu, Wulirankuwu, Wurankuwu,
Mirrikawuyanga and Jikilaruwu (or Tikalaru).

Members of the Mantiyupwi clan also speak for the Vernon Islands, which are
located between the Tiwi Islands and mainland NT.

Woulna clan

The Wulna clan estate is located on coastal areas and adjacent sea country from
the Gunn Point area in the west and extending east from the Adelaide River.

Representative organisations — Western Australia

Balanggarra Aboriginal Corporation

The Ballengarra Aboriginal Corporation, based in Wyndham, is the Registered
Native Title Body Corporate (RNTBC) for the Ballengarra People and manages their
native title determination

Bardi and Jawi Niimidiman Aboriginal
Corporation (RNTBC)

The Bardi and Jawi Niimidiman Aboriginal Corporation, based in Broome, is the
RNTBC for the Bardi and Jawi Niimidiman People and manages their native title
determination.

Dambimangari Aboriginal Corporation

The Dambimangari Aboriginal Corporation, based in Derby, is the Aboriginal
corporation nominated by the Wanjina Wunggurr RNTBC, (which holds the larger
native title determination over the area) to manage the southern part of the
determination.

Kimberley Land Council (KLC)

The KLC is the Native Title Representative Body for the Kimberley region in WA. lts
primary role is to provide native title services to Kimberley Aboriginal people. KLC'’s
area of interest includes sea country where non-exclusive native title rights and
interests may exist, including within a section of Commonwealth waters within the
EMBA. The KLC is also named in several Marine Park Management Plans off the
Kimberley coast.

Mayala Inninalang Aboriginal
Corporation

The Mayala Inninalang Aboriginal Corporation, based in Broome, is the RNTBC for
Mayala Inninalang people, and manages their determination.

Miriuwung Gajerrong Aboriginal
Corporation

Native Title Prescribed Body Corporate that represents Miriuwung, Gajerrong,
Doolboong, Wardenybeng and Gija Native Title holders The Miriuwung, Gajerrong,
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Doolboong, Wardenybeng and Gija peoples have responsibilities for sea country in
the Joseph Bonaparte Gulf Marine Park. The Marine Park is outside of the OA but is
intersected by the EMBA.

Nyul Nyul Aboriginal Corporation

Native Title Prescribed Body Corporate that represents Native Title holders. Nyul
Nyul people’s sea country extends into the Kimberley Marine Park. The Marine Park
is outside of the OA but is intersected by the EMBA.

Wanjina-Wunggurr Aboriginal
Corporation

Native Title Prescribed Body Corporate that represents Native Title holders. The
EMBA intersects the Uunguu Part A Native Title determined area.

Wunambal Gaambera Aboriginal
Corporation

Aboriginal Corporation that represents northern group of Native Title holders who
are part of the larger Wanjina-Wunggurr Native Title determination. Wunambal
Gaambera people’s sea country extends into the Kimberley Marine Park.

Industry associations — Commercial fishing

Australian Southern Bluefin Tuna
Industry Association (ASBTIA)

ASBTIA represents the interests of the Southern Bluefin Tuna Fishery and Western
Skipjack Fishery.

Commonwealth Fisheries Association
(CFA)

CFA represents the interests of commercial fishers with licences in Commonwealth
waters.

Northern Territory Seafood Council
(NTSC)

NTSC is the peak representative body for the wild catch, aquaculture and
trader/processor seafood sectors in the Northern Territory.

Northern Prawn Fishing Industry
(NPFI)

NPFI represents the interests of the interests of commercial fishers in the Northern
Prawn Fishery.

Tuna Australia (TA)

TA represents the interests of the Western Tuna and Billfish Fishery.

Western Australian Fishing Industry
Council (WAFIC)

WAFIC represents the interests of the WA commercial fishing, pearling and
aquaculture sector.

Industry associations — Energy industry

Australian Energy Producers (AEP)

AEP represents the interests of oil and gas explorers and producers in Australia.

Industry associations — Local government

Local Government Association of the
Northern Territory (LGANT)

The Local Government Association of the Northern Territory (LGANT) is the peak
body representing the local government sector in the NT. It represents 16 of the 17
local government councils. Membership consists of four municipals, three shires,
nine regional councils, and one associate member (Nhulunbuy Corporation).

Western Australian Local Government
Association (WALGA)

WALGA is an independent, member based, not for profit organisation representing
and supporting the WA Local Government sector.

Industry associations — Local industry

Broome Chamber of Commerce and
Industry

Regional representative organisation representing the interests of local business.

Cambridge Gulf Limited

CGL is a small micro-cap public unlisted company that is proud to be part of
Northern Australia’s diverse economy as well as the various local communities that
it operates within. CGL is one of the biggest employers in Wyndham, Western
Australia and the Board of Directors are all based in the East Kimberley region.

Chamber of Commerce Northern
Territory (CCNT)

Regional representative organisation representing the interests of local business.

Derby Chamber of Commerce and
Industry

Regional representative organisation representing the interests of local business.

East Kimberley Chamber of
Commerce and Industry

Regional representative organisation representing the interests of local business.

Industry associations — Recreational

fishing

Amateur Fishermen's Association of
the Northern Territory (AFANT)

AFANT is the peak body representing NT recreational fishers whose interests may
intersect the EMBA.

Recfishwest

Recfishwest represents the interests of Western Australia’s recreational fishing
sector.

WA Game Fishing Association
(WAGFA)

WAGFA co-ordinates the activities of game fishing throughout Western Australia,
maintains State game fishing records and data concerning open game fishing
tournaments of its member clubs. WAGFA members are:
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e Broome Fishing Club

o Cockburn Power Boats

o Exmouth Game Fishing Club

¢ Fremantle Sailing Club

e Geraldton and District Offshore Fishing Club
e King Bay Gamefishing Club

e Marmion Angling and Aquatic Club

o Naturaliste Game and Sports Fishing Club

e Nor-West Game Fishing Club

e Perth Game Fishing Club

Industry associations — Commercial shipping

Maritime Industry Australia Ltd (MIAL)

MIAL is Australia’s national shipping industry peak body.

Industry Associations — Tourism

Australian Tourism Industry Council
(ATIC)

ATIC is the national representative body for tourism.

Northern Territory Guided Fishing
Industry Association (NTGFIA)

NTGFIA is the peak body responsible for promoting, developing, and maintaining
the guided fishing industry in the Northern Territory. It represents professional
fishing guides and operators. Interests may intersect the EMBA.

Tourism Council of Western Australia
(TCWA)

TCWA is the peak body representing tourism businesses, industries and regions in
Western Australia.

Marine Tourism WA (MTWA)

The MTWA is an association made up of charter industry owners and operators.

Tourism Top End

Tourism Top End is the Regional Tourism Association, a non-profit entity serving
businesses, individuals and organisations involved in tourism activities in the
Northern Territory. Interests may intersect the EMBA.

Western Australian Indigenous
Tourism Operators Council (WAITOC)

WAITOC is the peak representative for Aboriginal tours and experiences in Western
Australia.

Infrastructure operators

BW Digital BW Digital is a privately-owned, carrier-neutral and innovative to deliver optimal
customer service. It develops, builds and operates a digital ecosystem, specialising
in data transport, compute and storage to connect countries across oceans
sustainably.

Darwin Port Private consortium responsible for the management of shipping and other

commercial activities requiring use of Darwin Harbour. Santos contracted vessels
plan to use Darwin Harbour.

Inligo Networks

Inligo Networks is focused on developing strategic, low latency and high-capacity
subsea and terrestrial cable networks across South-East Asia, Australasia and the
Pacific to address the large and growing capacity needs in these rapidly developing
regions.

NT Port and Marine

Private consortium that owns and operates the commercial port at Port Melville on
the Tiwi Islands.

Telstra Telstra Group Limited is an Australian telecommunications company that builds and
operates telecommunications networks and markets related products and services.
Vocus Operator of the following telecommunications cables:

e Darwin-Jakarta-Singapore Cable (DJSC).
o North West Cable System (NWCS)

Local Government Authorities — Northern Territory

City of Darwin

The City of Darwin includes the central business district of the capital, Darwin City,
and represents two-thirds of its metropolitan population. The Council's area includes
NT coastline within the EMBA.

Litchfield Council

Litchfield Council represents people living in some of Darwin’s outer rural suburbs.
The Council's area includes NT coastline within the EMBA.

Tiwi Islands Regional Council

The Tiwi Islands Regional Council provides a range of local government and other
services to Bathurst and Melville Islands and the communities of Wurrumiyanga,
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Wurankuwu, Milikapiti (Snake Bay) and Pirlangimpi (Garden Point), as well as
several smaller outstations. The Council's area includes NT coastline within the
EMBA.

Victoria Daly Regional Council Victoria Daly Regional Council services the communities of Nauiyu/Daly River, Pine
Creek, Timber Creek, Yarralin Walangeri and Kalgkarindji Daguragu. The Council's
area includes NT coastline within the EMBA.

Wagait Shire Council The Wagait Shire Council services community on the Cox Peninsula west of Darwin.
The Council's area includes NT coastline within the EMBA.

West Arnhem Regional Council West Arnhem Regional Council services the communities of Gunbalanya, Jabiru,
Maningrida, Minjilang, Warruwi, as well as outstations. The Council's area includes
NT coastline within the EMBA.

West Daly Regional Council West Daly Regional Council services the communities of Wadeye, Palumpi and
Peppimenarti. The Council's area includes NT coastline within the EMBA.

Local Government Authorities — Western Australia

Shire of Derby-West Kimberley The Shire of Derby-West Kimberley is a local government area in the Kimberley
region of Western Australia.

Shire of Wyndham-East Kimberley The Shire of Wyndham-East Kimberley is a local government area in the Kimberley
region of Western Australia.

Recreational fishers

NT and WA fishers Recreational fishers active within the EMBA have been consulted via their
representative organisations — AFANT and Recfishwest.

Tourism operators

NT and Kimberley based operators Marine tourism operator active within the EMBA.
e DNA Barra Fishing, Darwin
e Absolute Clean Charters

o Berkeley River Lodge

e Broome Adventure Company —
Turtle Kayak

e Broome Billfish Charters

e Kimberley Pearl Charters

e Kuri Bay Sport Fishing Tours

e Phat Time Fishing

¢ Reel Teaser Fishing Adventures
e Slick Fishing Charters

e Smithy's Seaside Adventures

¢ West Kimberley Fishing Tours

e Munupi Wilderness Lodge

e Alure Fishing Charters

¢ Anglers Advantage Fishing
Charters

¢ Angler's Choice Fishing Safaris
e Arafura Bluewater Charters

e Barra Fishing Charters

e Bayview Marina

e Clearwater Island Lodge and
Munupi Wilderness Lodge

e Compass T-L

e Crab Claw Island Resort

e Cullen Bay Fishing Charters
e Cullen Bay Marina

e Darwin Bara Fishing Tours

e Darwin Dive Academy

e Darwin Fish Seeker Charters
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Darwin Harbour Cruises
Darwin Harbour Fishing Charters

Darwin Red Devil Fishing
Charters

Darwin Sailing Club

Darwin Trailer Boat Club

Dinah Beach Cruising Yacht Club
Dreamers Dive Academy Timor
Dundee Beach Fishing Charters
Equinox Fishing Charters
Estuary Escapes Fishing Charters
Fish the Top End Fishing Charters
FNA Sports Fishing

Humbug Fishing

NT Indigenous Tours

Obsession Fishing Safaris
Offshore Boats Fishing Charters
Palmerston Game Fishing Club
Reel Screamin Barra Fishing

Sail Darwin

Saltwater Cultural Tours

Sea Darwin

Shoal Bay Sportfishing Tours
Spring Tide Safaris

Streeter Cruises

Territory Guided Fishing

Tiwi Island Adventures

Tiwi Island Retreat

Top End Barra Fishing Tours
Top End Seafaris

Vision Sport Fishing

Yknot Fishing Charters

45.7

Consultation planning, preliminary and consultation activities

Santos acknowledges that consultation processes need to have sufficient flexibility to adapt to the “nature of the

interests of the Relevant Persons?®”.
For this EP consultation activities were generally undertaken in three broad phases:

Preliminary consultation (from 27 September 2023) — this included:

+ activities to allow authorities, persons and organisations opportunities to self-identify as Relevant Persons
and provide feedback about consultation methods and information needs via a portal and form available on

its website. [refer to Section 4.6.4]; and

+ directly contacting Relevant Persons and potential Relevant Persons to:

» inform them about the consultation for this EP, including sharing information about the EP activity and
associated environmental impacts and risks;

= seek information to better understand if the person contacted was from a relevant government
Department or agency, or was a person (or organisation) whose functions, interests or activities may
be affected by the activities proposed to be carried out under this EP; and, if so, the nature of those

potentially affected functions, interests or activities; and to

33 Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at paragraph [104]
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= share information about titleholder responsibilities and opportunities to provide guidance for
consultation expectations.

Formal consultation (from 27 October 2023) — this included seeking feedback from Relevant Persons to inform
development of this EP during or following exchanges that involved the provision of sufficient information and a
reasonable period of time (refer to Section 4.6.6).

Further consultation (from 16 April 2025) — this included seeking feedback on a change to earliest
commencement date for proposed activities.

In developing this EP Santos has sought to work with authorities, persons and organisations on pragmatic and
practical approaches to Section 25A consultation.

Santos sought feedback about consultation methods and information needs in its correspondence and via
consultation meetings. Santos also sought information as to functions, interests or activities that may be affected by
the Activity.

This approach has included:

+ Providing relevant persons access to information using different mediums and platforms, including by
telephone, email, website, electronic materials, in person and virtual meetings.

+ Making information about proposed activities to be managed under this EP available on the Santos website at
www.santos.com/offshoreconsultation. Hyperlinks to this website were included in consultation emails.

+ Recognising WAFIC’s published guidance that petroleum titleholders consult directly with those Western
Australian fishery licence holders that have been historically active in Operational Areas, while providing a list
of all entitled fisheries that overlap the EMBA. This approach acknowledges previous feedback from WAFIC
regarding consultation fatigue among Western Australia’s estimated 1500 fishing boat licence holders.

+  Application of this activity-centric approach has been applied to consultation with respect to commercial and
recreational fishing, given the significant geographic extent of some of commercial fisheries and the location of
historical catch and effort by commercial and recreational fishers relative to the proposed petroleum activity.
This approach considers:

+ Advice from a representative organisation, the Northern Prawn Fishery Industry, that it will pass along any
information to its members where it is required and relevant.

+ Using a Tuna Australia fee-for-service arrangement to obtain activity specific reports on behalf of licence
holders.

+ Using a WAFIC fee-for-service arrangement to circulate Santos’ consultation information via email to licence
holders and making information available to potentially affected commercial fishing licence holders in Western
Australian managed fisheries on the WAFIC website at https://www.wafic.org.au/what-we-do/access-
sustainability/oil-gas/consultationhubtrial/ for the duration of the consultation period.

+ Recognising previous feedback from Recfishwest that petroleum titleholders consult directly with those fishing
clubs with regional proximity to Operational Areas, while providing information on activity EMBA’s that may
have broader implications for recreational fishers. This approach acknowledges DPIRD’s estimated 620,000
recreational fishers in Western Australia.

All authorities, persons and organisations engaged during the preliminary consultation and consultation phases
were provided a link to the NOPSEMA brochure: Consultation on offshore petroleum environment plans.

A schedule of consultation activities is included in Table 4-9 and a schedule of advertising is included in Table 4-7.

4571 Consultation with First Nations people and groups

For this EP, Santos has provided consultation opportunities and supporting information to organisations and clan
groups listed in Table 4-8, acknowledging the use of a highly conservative EMBA (as described in Section 3) for
the purpose of assisting to identify potentially relevant persons.

This conservative approach has ensured a very broad capture of potential interested relevant persons and
provided them an opportunity to provide input if they feel they may be impacted.

Consultation with Existing Representative Organisations

Consultation effort for existing representative organisations in the Northern Territory has focused on providing
opportunities for land councils and Aboriginal Corporations during formal consultation to provide their input,
principally the following groups given their representative roles within the EMBA:

+ Northern Land Council.
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+  Tiwi Land Council.
+ Larrakia Nation Aboriginal Corporation.
+  Wickham Point Deed Liaison Committee.

Consultation effort for existing representative organisations in Western Australia has focused on providing
opportunities for the Kimberley Land Council and RNTBCs and in the Kimberley region where the EMBA intersects
their respective Native Title determined areas. Further details about these RNTBCs are included in Table 4-8.

These groups, and First nations consultative committees, were also engaged during further consultation to
communicate a change in the earliest commencement date of proposed activities. Information was provided to
these organisations as the most effective way to communicate the activity update, noting the inherently
conservative nature of the EMBA and the low likelihood of a spill reaching Northern Territory coastal areas.

Consultation with Tiwi Islands Clans and Individuals

For this EP Santos implemented the following tailored and culturally considered consultation approach for Tiwi
Islands people and individuals given the nature and scale of proposed activities and the low likelihood of being
impacted by a worst-case credible spill given the conservative nature of the EMBA:

+  Atotal of eight individual clan consultation sessions were held for Tiwi people from December 2023 to February
2024.

+ Consultation activities were conducted face-to-face in the form of clan sessions held at two locations on
Bathurst Island, and one location on Melville Island, collectively known hereon in as the Tiwi Islands.

+ Scheduling of consultation sessions was undertaken in conjunction with Clan Trustees/Traditional Owners, the
Tiwi Land Council, Tiwi Recourses and Tiwi Enterprises to ensure no clashes with community events, cultural
ceremony or “Sorry Business”.

+ Ensuring appropriate permissions from the Tiwi Land Council were obtained to allow Santos personnel to visit
the Tiwi Islands.

+ A Welcome/ Acknowledgement to Country was performed at each consultation session by the appropriate
senior Clan Traditional Owner/Elder/Senior. This person also opened meetings in language, thanked people for
their attendance and encouraged attendees to listen, ask questions and provide feedback.

+ Consultation sessions were arranged for clans independent of one another and at a location convenient for that
clan. Nevertheless, the attendance and representation at each designated clan session varied for a multitude
of reasons. At times clans came together in one meeting in entirety and/or, there was diversified clan
representation. Where clans came together in entirety, this was with the agreeance of the clans’ trustees. For
the latter, this was managed between the individuals present.

+ Consultation session attendance by qualified interpreters.

Hard copy consultation materials were produced made available at the consultation sessions to support informed
discussion. Material included, but was not limited to, copies of the Activity Fact Sheet and the NOPSEMA
community information brochure: Consultation on offshore petroleum environment plans.

At the end of each session, Santos SMEs were also available to speak with individuals who had additional
questions, concerns or wished to discuss matters that may not have been raised during the open forum.

Consultation with Larrakia People

For this EP Santos implemented the following tailored and culturally considered consultation approach for Larrakia
people and individuals given the nature and scale of proposed activities and the low likelihood of being impacted by
a worst-case credible spill given the conservative nature of the EMBA:

Consultation opportunities for existing representative organisations with a dedicated Larrakia focus, these being
Northern Land Council, Wickham Point Deed Liaison Committee and Larrakia Nation Aboriginal Corporation;

One face-to-face meeting with the Wickham Point Deed Liaison Committee on 28 November 2023.
Two face-to-face Larrakia People Consultation Sessions coordinated by Santos and held 19 December 2023.

Hard copy consultation materials were produced made available at the Larrakia People consultation sessions to
support informed discussion. Material included, but was not limited to, copies of the Activity Fact Sheet and the
NOPSEMA community information brochure: Consultation on offshore petroleum environment plans.

At the end of each session, Santos SMEs were also available to speak with individuals who had additional
questions, concerns or wished to discuss matters that may not have been raised during the open forum.
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Consultation with First Nations Consultative Committees

Santos notes that there are remote areas of coastal Northern Australia where formal mechanisms for consultation
are few or non-existent.

To support consultation in these areas for this EP, Santos engaged a consultant to support the establishment of
First Nations Consultative Committees (FNCCs) with the intention that these be self-nominating and self-governing,
and independent of government or industry. The intended purpose of these committees is to provide a forum to
allow for culturally appropriate consultation with First Nations peoples represented through FNCCs, and to serve as
a means for those peoples to provide feedback to third parties on matters on which the FNCC is consulted.

The FNCC establishment process is led by cultural advisors, comprising a team of First Nations leaders with
extensive knowledge and experience in relation to First Nations cultures of Northern Australia, and who possess
deep cultural connections to First Nations peoples of the region. The FNCC establishment process commences
with the identification by the cultural advisers of First Nations clans and associated persons who may have
functions, interests or activities that may be affected by activities Santos proposes to carry out under an
environment plan.

The cultural advisors then contact the identified First Nations persons to discuss the FNCC concept. Santos
understands that this includes meetings with Elders and other First Nations leaders who speak for coastal and sea
country that may be affected by project activities. Where an interest to participate in the FNCC process is
expressed, the cultural advisers support the relevant clan group to establish their own FNCC and to self-determine
its functions and operations, including in relation to committee membership, leadership and governance
arrangements and desired level and method of consultation.

This process involves the cultural advisors sharing knowledge and experience in relation to their participation on
established committees and supporting the identified clan members to determine their own rules and processes for
committee decision-making, membership and the nomination of chairs. Once determined, these matters are
formally documented in charters adopted by the FNCCs. Santos has been provided with copies of charters of
FNCCs consulted for this EP, which include details about the FNCCs' purposes, membership and procedures.

Once established, and subject to the wishes of FNCC members, the external cultural advisors may provide ongoing
support to the FNCCs, including administrative and advisory services. Santos engaged a consultant to support
FNCC establishment and operations. This consultant maintains regular contact with FNCCs and Clan groups to
facilitate Santos’ consultation with these groups.

The activities of these committees are complementary to the functions and responsibilities of representative
organisations, such as Land Councils or other formal bodies, with the intention that they be in a position to
represent First Nations peoples.

FNCC activities are understood to include disseminating consultation information to First Nations community
members of relevance.

Santos acknowledges the establishment and operation of these committees in response to the growing need for a
means for First Nations voices to be heard and considered. This need is particularly relevant along the NT
coastline where formal consultative mechanisms are typically not in existence, in contrast with the WA coastline
Prescribed Bodies Corporate (PBCs) which provide an avenue for consulting First Nations people who have been
recognised by Australian law as holding rights and interests to traditional land and waters.

Santos has consulted FNCCs with representative functions across the EMBA for this Activity, providing a broad
coverage of any potential sea country interests within the EMBA. Eleven FNCCs were consulted in the preparation
of this EP given the expanded geographical coverage of the spill EMBA. Consultation sessions for FNCC members
were notified via provision of a specific meeting invitation. Table 4-9 includes a chronology of consultation with
FNCCs.

Consultation with other clans

In some instances, Santos consulted individual clan groups with NT coastal interests, where FNCCs or other
representative bodies are not established. For this EP, Santos consulted members of the Agalda clan and the
Wulna clan.

4.5.8 Provision of sufficient information

Santos provided relevant persons with sufficient information so they can make an informed assessment about the
possible consequences of the Activity on their functions, interests or activities. Santos provided relevant persons
with information regarding:

+  The Activity proposed under this EP.

+ The environment that may be affected by the Activity, including depictions of the modelled EMBA and
explaining how the EMBA is determined.
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+ The potential environmental impacts and risks of the Activity and proposed control measures.
+ The environmental approval process.

+ The purpose of consultation, who may be a relevant person and how to self-nominate as a potential
relevant person.

+ The titleholder’s obligations during consultation in the course of preparing an environment plan, including
the obligation of the titleholder not to publish particular information if so requested by the relevant person.

+ How to provide feedback.

+ At a minimum, this information was available on the Santos website and also included in the factsheets
which Santos sent to relevant persons by email or made available during consultation sessions.

+ Relevant persons were provided access to information using different mediums and platforms, including by
telephone, email, website (www.santos.com/offshoreconsultation), hard copy and electronic materials, and
in person and virtual meetings.

For this EP, this included a commercial fisher fact sheet providing additional information of relevance to fishers,
including proposed activities to support on water deconfliction, sound source volume, active source area, line
orientation and sail line timing, as well as likely presence of commercial fisheries that are active in the operational
area and those that are licenced to fish in the EMBA. The fisher fact sheet was provided to all relevant
Commonwealth, Northern Territory and WA Government fishery authorities as well as representative organisations
on behalf of licence holders that are active in the operational area and those that are licenced to fish in the EMBA.

Examples of the consultation materials used are included in Appendix E.

4.5.9 Reasonable period for consultation

Santos directly contacted relevant persons notifying them of the consultation process and consultation period.
Emails were sent to relevant persons to invite feedback for the EP, confirming the date by which feedback was
sought.

Santos’ process involves the provision of reasonable timeframes for the self-identification or nomination of others
as Relevant Persons, for Relevant Persons to consider consultation information, ask questions and give their input,
for Santos’ consideration and assessment of the merits of objections and claims.

Santos provided approximately 30 days for each consultation phase from the date of providing consultation
information for review and response. In some cases, more time was provided. Santos generally considered input
provided by relevant persons outside of the consultation periods also sought to accommodate reasonable requests
for additional time.

4.5.10 Consultation opportunities

Santos offered multiple avenues and mediums for consultation, including:
+  Provision of a toll free 1800 number
+ Dedicated email address

+ In-person or virtual meetings, as appropriate.

Attempts were made to follow up contact and a response ifiwhere no response was received.

4.511 Ongoing consultation

Santos carries out ongoing consultation during the life of an EP, including after an EP has been accepted by
NOPSEMA.

Santos’ post EP acceptance consultation implementation strategy is described in Section 8.15 and Activity
notifications are outlined in Table 8-4.

If, during the course of post acceptance consultation, Santos receives information demonstrating a new or
increased environmental impact or risk that is not provided for in this EP, (as in force at the time) Santos will apply
its Management of Change process outlined in Section 8.9.

Relevant Persons are reviewed on a quarterly basis as part of Santos’ Quarterly Update that is to be sent to more
than 300 authorities and organisations (including nominated authorities and organisations in Section 8.15). This is
accompanied by an email seeking feedback if recipients:

o Would like to receive pre-start and upon completion activity notifications for planned activities.
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o Would like to provide feedback about these activities as part of our ongoing consultation activities.
o Know of any other authorities, organisations or individuals who Santos should contact to seek feedback.

Feedback from recipients will be managed through Santos’ environment management of change process described
in the EP.

Santos will also consider additional or new relevant interested persons or organisations as part of sequential
activities proposed for the G-11-AP permit and surrounding petroleum permits.
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4.6 Consultation report

A summary report including the outcomes of consultation with Relevant Persons, including any objections or claims and Santos’ assessment of them, satisfying the
requirements of section 24(b)(i)-(iii) of the OPGGS(E)R, is provided in Table 4-9. The full records of Relevant Persons consultation, as required by section 24(b)(iv) of the
OPGGS(E)R, is provided in the Sensitive Information Report.

Table 4-9: Summary of consultation activities

Section 25(1)(a): Departments or agencies of the Commonwealth to which the activities to be carried out under the environment plan may be relevant

Australian Communications and Media Authority (ACMA)

e On 28 September 2023 Santos emailed ACMA to advise it of preliminary consultation regarding proposed Bonaparte Basin activities for consultation, including activities to be managed
under this EP. [Con-2462]

e On 3 November 2023 Santos emailed ACMA further to previous correspondence, to advise that it was now consulting regarding proposed Bonaparte Basin activities, including activities
to be managed under this EP. [Con-2577]

e On 8 November 2023 ACMA emailed Santos advising it had reviewed consultation information and noted that activities may be in the vicinity of the North-West Cable System which is
owned and operated by Vocus. It encouraged Santos to engage with the operator of any submarine cable in the vicinity of its activities if it has not already done so. It also noted there is
continuing demand for additional submarine cables to be installed in offshore Northern Australia, meaning there is possibility for future cable installations to traverse the EMBA.. ACMA
noted that it may be relevant for Santos to engage with the owners of two forthcoming submarine cable projects with proposed landings in Darwin: Hawaiki Nui cable by BW Digital; and
Asia Connect Cable System by Inligo Networks. ACMA had no additional comments. [Con-2642]

e On 21 November 2023 Santos emailed ACMA acknowledging feedback that the proposed activities may be in the vicinity of the North-West Cable system owned by Vocus. Santos
confirmed it had contacted Vocus on these proposed activities. Santos also confirmed it had reached out to BW Digital and Inligo Networks as part of its consultation activities . Santos
acknowledged ACMA has no objection or further comments regarding Santos’ proposed activities and that a summary of ACMA's response would be included in the relevant
Environment Plans for respective proposed activities. [Con-2723]

e On 16 April 2025 Santos notified ACMA of an update to the proposed activity timeline, noting the earliest possible commencement was now anticipated in Q1 2026. Santos informed
ACMA that the activity may take place at any time between the acceptance of the Environment Plan (EP) by the Regulator and the end of December 2027. In addition to previous
correspondence, Santos also advised that this is the final opportunity to provide input, with input due by 19 May 2025. [Con-6157]

e On 17 April 2025, ACMA advised that the EMBA was not located near any existing protection zones declared by the ACMA. It also noted that Santos was aware of Vocus’ North-West
Cable System, a submarine telecommunications cable situated within the EMBA. [Con-6158]

¢ No further correspondence or feedback was received from ACMA.

Summary of response by Assessment of merits Santos’ response statement EP Reference
relevant person
ACMA provided feedback on Santos notes ACMA’s feedback in Santos has consulted Vocus, BW Digital and Inligo Networks on | Section 3.9
contacting the operators of relation to the North-West Cable proposed activities.
telecommunications cables System.
with regional interests. Santos notes ACMA’s feedback in

relation to proposed new cable

projects.
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Santos notes ACMA had no comments
on proposed activities.

ACMA provided feedback
during further consultation that
the EMBA was not located
near any existing declared
protection zones and noted
Santos’ awareness of the
presence of Vocus’ North-West
Cable System in the EMBA.

Santos notes feedback from AFMA.

Santos has consulted Vocus regarding its North-West Cable
System, which is present in the EMBA.

Section 3.9

Australian Fisheries Management Authority (AFMA)

e On 6 October 2023 Santos emailed AFMA to advise it of preliminary consultation regarding proposed Bonaparte Basin activities for consultation including activities to be managed under

this EP. [Con-2518]

e On 19 October 2023 AFMA emailed Santos advising it had no comments on the proposed Bonaparte Basin activities. AFMA noted seismic activity was a particularly sensitive issue for

the fishing industry. AFMA encouraged Santos to contact relevant fishing industry associations as follows [Con-2544]:
— Northern Prawn Fishery Industry
— Commonwealth Fisheries Association

— Tuna Australia
— WAFIC

e On 31 October 2023 Santos emailed AFMA acknowledging AFMA had no comments regarding the proposed Bonaparte Basin activities, including activities to be managed under this

EP. [Con-2600]

e On 16 April 2025 Santos notified AFMA of an update to the proposed activity timeline. The earliest possible commencement was now anticipated in Q1 2026. Santos informed AFMA
that the activity may take place at any time between the acceptance of the Environment Plan (EP) by the Regulator and the end of December 2027. In addition to previous

correspondence, Santos also advised that this is the final opportunity to provide input, with input due by 19 May 2025. [Con-6212]

e On 29 April 2025 AFMA emailed Santos, thanking Santos for the update regarding timing of the proposed activities. AFMA recommended that Santos contact the representatives of the
identified fisheries directly for their input. AFMA confirmed that it did not have any further comments on the amendment to the activity timing. AFMA also informed Santos for future

correspondence and consultation requests are to be sent to OffshoreEnergy@afma.gov.au. [Con-6258]

e On 12 May 2025 Santos responded to AFMA outlining the consultation approach Santos has taken for this Environment Plan. Santos confirms that: [Con-6259]
— There are four Commonwealth managed fisheries overlapping the Activity Operational Area, with only the Northern Prawn Fishery having proximate fishing effort in recent years, this

being in the southern corner of the Operational Area.
— Feedback received from commercial fishing representative organisations will be summarised in the EP.
— It notes AFMA’s request to update AFMA’s contact details and that that AFMA does not have any further comments.

— No further correspondence or feedback was received from AFMA.
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Summary of response by Assessment of merits Santos’ response statement EP Reference
relevant person

AFMA provided feedback to Santos notes AFMA’s feedback. Santos has consulted affected fishing entitlement holders via Not applicable.
contact relevant fishing Associations identified by Santos for | fishing industry associations as per AFMA guidance.

industry associations. consultation in relation to

Commonwealth managed fisheries are:
Northern Prawn Fishery Industry;
Commonwealth Fisheries Association;
Tuna Australia; WAFIC.

Australian Hydrographic Office (AHO)

On 28 September 2023 Santos emailed AHO to advise it of preliminary consultation regarding proposed Bonaparte Basin activities for consultation including activities to be managed
under this EP. [Con-2462]

On 3 November 2023 Santos emailed AHO further to previous correspondence, to advise that it was now consulting regarding proposed Bonaparte Basin activities, including activities to
be managed under this EP. [Con-2577]

On 3 November 2023 AHO emailed Santos advising the email had been received by the AHO. AHO advised that data supplied would be registered, assessed, prioritised and validated
in preparation for updating Navigational Charting products. AHO advised the activities must adhere to International and Australian Charting Specifications and standards, noting that
these standards may result in some data generalisation or filtering due to the scale of existing charts, proximity to other features, and the level of risk a reported feature presents to
mariners. [Con-2619]

On 16 April 2025 Santos notified AHO of an update to the proposed activity timeline. The earliest possible commencement was now anticipated in Q1 2026. Santos informed AHO that
the activity may take place at any time between the acceptance of the Environment Plan (EP) by the Regulator and the end of December 2027. In addition to previous correspondence,
Santos also advised that this is the final opportunity to provide input, with input due by 19 May 2025. [Con-6159]

On 16 April 2025, AHO emailed Santos to acknowledge receipt of the email and advised it will assess and prioritise the submitted data for potential inclusion in navigational charts, in
accordance with international and Australian charting standards. [Con-6160]

No further correspondence or feedback was received from AHO.

Summary of response by Assessment of merits Santos’ response statement EP Reference

relevant person

AHO provided its standard Santos notes feedback from AHO. As per advice from AMSA, Santos will notify the AHO no less AHO activity notifications are included in
response on activity than four weeks before operations commence where practicable. | Table 8-4.

notifications that is issued to an Santos will notify AHO on any changes to the intended

operator developing an EP. operations.

Australian Institute of Marine Science (AIMS)

On 28 September 2023 Santos emailed AIMS to advise it of preliminary consultation regarding proposed Bonaparte Basin activities for consultation including activities to be managed
under this EP. [Con-2462]

On 6 October 2023 AIMS emailed Santos advising that no AIMS operational activity would be impacted by the proposed Bonaparte Basin activities, including activities to be managed
under this EP. [Con-2516]
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On 31 October 2023 Santos emailed AIMS acknowledging AIMS feedback that proposed Bonaparte Basin activities would not impact AIMS’ operational activities. [Con-2597].

On 16 April 2025 Santos notified AIMS of an update to the proposed activity timeline. The earliest possible commencement was now anticipated in Q1 2026. Santos informed AIMS that
the activity may take place at any time between the acceptance of the Environment Plan (EP) by the Regulator and the end of December 2027. In addition to previous correspondence,
Santos also advised that this is the final opportunity to provide input, with input due by 19 May 2025. [Con-6161]

No further correspondence or feedback was received from AIMS.

Summary of response by Assessment of merits Santos’ response statement EP Reference
relevant person
AIMS advised that no AIMS Santos notes feedback from AIMS. No response required. Not applicable.

operational activity would be
impacted by proposed activities

Australian Maritime Safety Authority (AMSA) — Maritime Safety

On 28 September 2023 Santos emailed AMSA — Maritime Safety to advise it of preliminary consultation regarding proposed Bonaparte Basin activities for consultation including activities
to be managed under this EP. [Con-2462]

On 17 October 2023 AMSA — Maritime Safety emailed Santos requesting the AMSA Joint Rescue Coordination Centre (JRCC) to be notified for promulgation of radio-navigation
warnings 24-48 hours before operations commence. AMSA requested that the AHO should also be contacted no less than four working weeks before operations commence for the
promulgation of related notices to mariners. AMSA also requested Santos to evaluate and implement adequate anti-collision measures. [Con-2542]

On 3 November 2023 Santos emailed AMSA — Maritime Safety to acknowledge AMSA'’s request of 17 October 2023 and confirm Santos' compliance with AMSA'’s requests, including
anti-collision measures. [Con-2614]

On 16 April 2025 Santos notified AMSA — Maritime Safety of an update to the proposed activity timeline. The earliest possible commencement was now anticipated in Q1 2026. Santos
informed AMSA — Maritime Safety that the activity may take place at any time between the acceptance of the Environment Plan (EP) by the Regulator and the end of December 2027. In
addition to previous correspondence, Santos also advised that this is the final opportunity to provide input, with input due by 19 May 2025. [Con-6162]

On 16 April 2025 AMSA — Maritime Safety responded with standard notification related to the standing arrangements with Santos regarding radio-navigation warning, and procedures to
contact AHO for the promulgation of related notices to mariners. AMSA — Maritime Safety advised that vessels must display appropriate lights, shapes, and AlS status in line with
COLREGS, especially when operations restrict manoeuvrability. AMSA — Maritime Safety advised that Santos should also assess and implement suitable anti-collision measures. [Con-
6163]

No further correspondence or feedback was received from AMSA.

Summary of response by Assessment of merits Santos’ response statement EP Reference

relevant person

AMSA requested Santos to Santos notes feedback from AMSA. Santos will notify AMSA'’s Joint Rescue Coordination Centre AMSA JRCC notifications are included in:
notify AMSA'’s Joint Rescue (JRCC) through rccaus@amsa.gov.au for promulgation of radio- | Table 8-4.

Coordination Centre (JRCC) navigation warnings 24—48 hours before operations commence.

for promulgation of radio-
navigation warnings 24—

48 hours before operations
commence and provided
AMSA JRCC'’s
communications expectations.
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AMSA requested Santos to
contact the Australian
Hydrographic Office no less
than four working weeks before
operations commence for
related notices to mariners.

Santos notes feedback from AMSA.

Santos will contact the Australian Hydrographic Office through
datacentre@hydro.gov.au no less than four working weeks
before operations commence for the promulgation of related
notices to mariners.

AHO notifications are included in: Table 8-4.

AMSA advised that vessels
should exhibit appropriate
lights and shapes to reflect the
nature of operations, noting
Santos’ obligation to comply
with the International Rules for
Preventing Collisions at Sea
(COLREGS), in particular, the
use of appropriate lights and
shapes. AMSA requested that
vessels also ensure their
navigation status was set
correctly in the ship’s AlS unit.

Santos notes feedback from AMSA.

Santos will ensure vessels exhibit appropriate lights and shapes
to reflect the nature of operations — we are aware of the
obligation to comply with the International Rules for Preventing
Collisions at Sea (COLREGS), in particular, the use of
appropriate lights and shapes to reflect the nature of operations
(e.g. restricted in the ability to manoeuvre). Vessels will also
ensure navigation status is set correctly in the ship’s AIS unit.

Lighting and navigation controls are included in:
¢ CM-1-EPS-2

e CM-2-EPS-1

e CM-28-EPS-1

AMSA advised that Santos
should evaluate and implement
adequate anti-collision
measures, noting that collision
risk mitigation measures may
include: additional warnings
and/or lights; offshore guard
vessel/s.

Santos notes feedback from AMSA.

Santos will review and assess the merit of the proposed
mitigation strategies and anti-collision measures as per our
standard approach to all vessel activities.

Additional anti-collision measures are
considered in: Section 6.2 — Control measures
evaluation for interaction with other marine
users.

Australian Maritime Safety Authority (AMSA) — Marine Pollution

2703]

e On 23 October 2023 Santos emailed AMSA — Marine Pollution to advise it of preliminary consultation regarding proposed Bonaparte Basin activities for consultation including activities
to be managed under this EP. [Con-2558]

e On 3 November 2023 Santos emailed AMSA — Marine Pollution further to previous correspondence, to advise that it was now consulting regarding proposed Bonaparte Basin activities,
including activities to be managed under this EP. [Con-2577]

e On 21 November 2023 Santos emailed AMSA — Marine Pollution further to previous correspondence to provide a reminder that feedback was being sought by 27 November 2023. [Con-

e On 16 April 2025 Santos notified AMSA — Marine Pollution of an update to the proposed activity timeline. The earliest possible commencement was now anticipated in Q1 2026. Santos
informed AMSA — Marine Pollution that the activity may take place at any time between the acceptance of the Environment Plan (EP) by the Regulator and the end of December 2027.
In addition to previous correspondence, Santos also advised that this is the final opportunity to provide input, with input due by 19 May 2025. [Con-6164]

¢ Notwithstanding the consultation information provided and the steps described above, no comment or input was received on this EP from AMSA — Marine Pollution.
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Summary of response by
relevant person

Assessment of merits

Santos’ response statement

EP Reference

No response was received
from AMSA — Marine Pollution

Santos considers it has provided
sufficient information and a reasonable
period of time for consultation.

Santos considers Section 25
consultation requirements to have been
met

No response required.

Not applicable.

Department of Agriculture, Fisheries and Forestry (DAFF) — Biosecurity

e On 28 September 2023 Santos emailed DAFF — Biosecurity to advise it of preliminary consultation regarding proposed Bonaparte Basin activities for consultation including activities to
be managed under this EP. [Con-2462]

e On 29 September 2023 DAFF — Biosecurity emailed Santos in response to its preliminary consultation email regarding proposed Bonaparte Basin activities. It requested several items to
be reviewed, completed and responded to, to ensure an assessment can be completed. [Con-2442]

e On 29 September 2023 DAFF — Biosecurity advised it can support the vessel's visit into Australian territory, regarding the proposed Bonaparte Basin activities. It advised there are a
number of regulatory obligations under the Biosecurity Act 2015. [Con-2443]

e On 21 November 2023 Santos emailed DAFF — Biosecurity in response to its email from 29 September 2023, advising Santos will review and comply with DAFF requirements, and
relevant control measures will be included in the Environment Plan. Santos reminded DAFF — Biosecurity to please let Santos know by 27 November 2023 if DAFF — Biosecurity had any
other feedback regarding the proposed activities. [Con-2713]

e On 16 April 2025 Santos notified DAFF — Biosecurity and trade of an update to the proposed activity timeline. The earliest possible commencement is now anticipated in Q1 2026.
Santos informed DAFF — Biosecurity and trade that the activity may take place at any time between the acceptance of the Environment Plan (EP) by the Regulator and the end of
December 2027. In addition to previous correspondence, Santos also advised that this is the final opportunity to provide input, with input due by 19 May 2025. [Con-6165]

e On 16 April 2025 Santos received an auto-generated email confirming receipt of notification and advising of a response within 10 business days. [Con-6166]
¢ No further correspondence or feedback was received from DAFF — Biosecurity.

Summary of response by
relevant person

Assessment of merits

Santos’ response statement

EP Reference

DAFF requested that Santos
review the Offshore
Installations webpage and
attached Offshore Installations
Biosecurity Guide.

Santos notes feedback provided by
DAFF — Biosecurity.

Santos will review and comply with DAFF requirements, and
relevant control measures will be included in the Environment
Plan.

No changes made to the EP. The DAFF
comment is regarding a different Bonaparte
activity outside the scope of this EP.

DAFF request Santos to review
Australian ballast water and
biofouling requirements and
pre-arrival reporting using the
Maritime and Aircraft Reporting
System (MARS).

Santos notes feedback provided by
DAFF — Biosecurity.

Santos will review and comply with DAFF requirements, and
relevant control measures will be included in the Environment
Plan.

No changes made to the EP. The DAFF
comment is regarding a different Bonaparte
activity outside the scope of this EP.
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DAFF advised that to have
biosecurity risk status
assessed, offshore installation
projects must apply to DAFF at
least two months prior to
project commencement.

Santos notes feedback provided by
DAFF — Biosecurity.

Santos will review and comply with DAFF requirements, and
relevant control measures will be included in the Environment
Plan.

No changes made to the EP. The DAFF
comment is regarding a different Bonaparte
activity outside the scope of this EP.

DAFF provided a web link to a
questionnaire to support the
assessment of biosecurity risk.

Santos notes feedback provided by
DAFF — Biosecurity.

Santos will review and comply with DAFF requirements, and
relevant control measures will be included in the Environment
Plan.

DAFF Biosecurity notifications are included in
Table 8-4.

DAFF advised that to further
assess the assessment it
required a Biosecurity
Management Plan explaining
how all the biosecurity risks
will be managed.

Santos notes feedback provided by
DAFF — Biosecurity.

Santos will review and comply with DAFF requirements, and
relevant control measures will be included in the Environment
Plan.

Compliance with the Biosecurity Act 2015 and
DAFF requirements are included in:

Section 7.7 Introduction of Invasive Marine
Species.

Department of Agriculture, Fisheries and Forestry (DAFF) — Fisheries

e On 28 September 2023 Santos emailed DAFF — Fisheries to advise it of preliminary consultation regarding proposed Bonaparte Basin activities for consultation including activities to be

managed under this EP. [Con-2462]

e On 06 October 2023 Santos emailed DAFF — Fisheries and AFMA to advise it of consultation regarding proposed Bonaparte Basin activities for consultation, including activities to be

managed under this EP. [Con-2518]

e On 22 December 2023 Santos emailed DAFF — Fisheries to follow up on any feedback regarding the proposed Bonaparte Basin activities, including activities to be managed under this

EP. [Con-3011]

e On 3 January 2024 DAFF — Fisheries emailed Santos advising it has no further comments beyond those provided by AFMA regarding the proposed Bonaparte Basin activities, including

activities to be managed under this EP. [Con-3013]

e On 16 April 2025 Santos notified DAFF — Fisheries of an update to the proposed activity timeline. The earliest possible commencement was now anticipated in Q1 2026. Santos
informed DAFF — Fisheries that the activity may take place at any time between the acceptance of the Environment Plan (EP) by the Regulator and the end of December 2027. In
addition to previous correspondence, Santos also advised that this is the final opportunity to provide input, with input due by 19 May 2025. [Con-6214]

e On 16 April 2025 Santos received an automated email advising receipt of notification. [Con-6216]

e No further correspondence or feedback was received from DAFF — Fisheries.

Summary of response by
relevant person

Assessment of merits

Santos’ response statement

EP Reference

DAFF advised it had no further
comments beyond those
provided by AFMA.

Santos notes feedback provided by
DAFF - Fisheries.

No response required.

Not applicable.
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Department of Climate Change, Energy, the Environment and Water (DCCEEW) — Underwater Cultural Heritage

On 26 October 2023 Santos emailed DCCEEW — Underwater Cultural Heritage to advise it of preliminary consultation regarding proposed Bonaparte Basin activities for consultation
including activities to be managed under this EP. [Con-2565]

On 3 November 2023 Santos emailed DCCEEW — Underwater Cultural Heritage further to previous correspondence, to advise that it was now consulting regarding proposed Bonaparte
Basin activities, including activities to be managed under this EP. [Con-2577]

On 21 November 2023 Santos emailed DCCEEW — Underwater Cultural Heritage further to previous correspondence to provide a reminder that feedback was being sought by
27 November 2023. [Con-2707]

On 16 April 2025 Santos notified DCCEEW — Underwater Cultural Heritage of an update to the proposed activity timeline. The earliest possible commencement was now anticipated in
Q1 2026. Santos informed DCCEEW - Underwater Cultural Heritage that the activity may take place at any time between the acceptance of the Environment Plan (EP) by the Regulator
and the end of December 2027. In addition to previous correspondence, Santos also advised that this is the final opportunity to provide input, with input due by 19 May 2025. [Con-6167]

Notwithstanding the consultation information provided and the steps described above, no comment or input was received on this EP from DCCEEW.

Summary of response by Assessment of merits Santos’ response statement EP Reference
relevant person

No response was received Santos considers it has provided No response required. Not applicable.
from DCCEEW. sufficient information and a reasonable

period of time for consultation.

Santos considers Section 25
consultation requirements to have been
met.

Department of Defence (DoD)

On 28 September 2023 Santos emailed DoD to advise it of preliminary consultation regarding proposed Bonaparte Basin activities for consultation including activities to be managed
under this EP. [Con-2462]

On 29 September 2023 DoD emailed Santos acknowledging that DoD would like to be consulted on each of the proposed Bonaparte Basin activities advising email communication is
preferred. [Con-2438]

On 31 October 2023 Santos advised it looks forward to receiving feedback from DoD and if more information was needed to let Santos know. [Con-2592]

On 7 December 2023 Santos emailed DoD to follow up on correspondence from 31 October 2023 seeking comments and feedback regarding the proposed Bonaparte Basin activities.
[Con-2846]

On 8 December 2023 DoD emailed Santos advising it would provide feedback by 15 December 2023 regarding the proposed Bonaparte Basin activities. [Con-2861]
On 11 December 2023 DoD emailed Santos and advised it would not be able to provide feedback on the proposed Bonaparte Basin activities until COB 5 February 2024. [Con-2869]
On 15 December 2023 Santos emailed DoD acknowledging DoD had advised it is unable to provide feedback to Santos by 5 February 2024. [Con-2886]

On 15 December 2023 Santos emailed DoD further to the previous email on 15 December 2023, noting that in the absence of DoD advice prior to EP submission, Santos will defer to
previous feedback provided by DoD for other proposed activities, noting DoD’s expectations for pre-start and end of activities, as well as Operator responsibilities with respect to the
location, identification, removal or damage to equipment from UXOs. Santos also advised it would confirm restricted air space status with DoD as part of its commencement of activity
notification. Santos will contact DoD four weeks prior to the start of proposed activities, and upon activity completion. Santos also acknowledges DoD's previous advice in regard to
location, identification, removal or damage to equipment from UXOs. [Con-2887]
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On 21 December 2023 DoD emailed Santos advising that Air Force had advised there may be conflicts with the proposed activities that may not be supported. DoD acknowledged its
previously provided feedback. [Con-2969]

On 31 January 2024 Santos emailed DoD by way of reminder that it committed to providing feedback by 5 February 2024 and provided an update on the planned EP submission date.
[Con-3108]

On 26 March 2024 Santos called DoD following up on Santos’ email of 22 March 2024. [Con-3527]

On 28 March 2024 DoD emailed Santos and advised it was following up on feedback for activities to be managed under this EP. [Con-3534]

On 3 April 2024 Santos called and emailed DoD to seek clarification on information provided on 28 March 2024 (following up DoD email of 28 March 2024). [Con-3535]

On 4 April 2024 DoD called and emailed Santos acknowledging Santos’ telephone call and provided engagement opportunities to provide clarification. [Con-3558]

On 4 April 2024 Santos responded by email and sent a meeting invitation for 5 April 2024. [Con-3559]

On 5 April 2024 Santos met with DoD to clarify information provided to Santos on 28 March 2024 and emailed DoD to confirm discussions. [Con-3536]

On 5 April 2024 DoD emailed Santos and confirmed responses from Navy, Estate Planning and Air Force would be collated in the week beginning 8 April 2024. [Con-3560]

On 11 April 2024 DoD emailed Santos and advised that proposed activities would have minimal impact on DoD capability and requested Santos to contact the AHO prior to the
commencement of activities. [Con-3601]

On 16 April 2024 Santos emailed DoD and confirmed DoD’s request for AHO activity notifications. [Con-3602]

On 06 May 2025 Santos notified DoD of an update to the proposed activity timeline. The earliest possible commencement was now anticipated in Q1 2026. Santos informed DoD that
the activity may take place at any time between the acceptance of the Environment Plan (EP) by the Regulator and the end of December 2027. In addition to previous correspondence,
Santos also advised that this is the final opportunity to provide input, with input due by 19 May 2025. [Con-6217]

No further correspondence or feedback was received from DoD.

Summary of response by Assessment of merits Santos’ response statement EP Reference

relevant person

DoD advised that proposed Santos notes DoD’s feedback and Santos will contact DoD at least four weeks prior to the start of | DoD and AHO notifications are included in:
activities would have minimal request. proposed activities, and upon activity completion. Table 8-4.

impact on DoD capability.

DoD requested Santos contact
AHO prior to the start of
activities.

Department of Foreign Affairs and Trade (DFAT)

On 27 October 2023 Santos emailed DFAT to advise it of preliminary consultation regarding proposed Bonaparte Basin activities for consultation including activities to be managed
under this EP. [Con-2572]

On 13 November 2023 Santos emailed DFAT further to previous correspondence, to advise that it was now consulting regarding proposed Bonaparte Basin activities. [Con-2665]
On 21 November 2023 Santos emailed DFAT further to previous correspondence to provide a reminder that feedback was being sought by 27 November 2023. [Con-2708].

On 22 April 2025, Santos notified Department of Foreign Affairs and Trade (DFAT) of an update to the proposed activity timeline. The earliest possible commencement was now
anticipated in Q1 2026. However, the activity may take place at any time between the acceptance of the Environment Plan (EP) by the Regulator and the end of December 2027. In
addition to previous correspondence, Santos also advised that this is the final opportunity to provide input, with input due by 19 May 2025. Any feedback already provided will be
included in the EP unless otherwise instructed. [Con-6168]
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Summary of response by
relevant person

Assessment of merits

Santos’ response statement

EP Reference

Santos notes advice previously
provided by DFAT for other
proposed activities, noting
contact details provided should
country-to-country engagement
be required.

The likelihood of an unmitigated spill
reaching the territorial lands and waters
of other countries is low for this activity.

Santos has established
communications channels and
protocols in the event of an emergency
that would require country-to-country
engagements.

Santos also notes that response
planning and prioritisation of areas for
protection outside of Australian
territorial waters would be undertaken
by the respective country under its
respective spill response
arrangements.

Santos will include contact details previously provided by DFAT
in its contacts directory in the event that country-to-country
engagement is required for emergency response planning.

Santos acknowledges the role that DFAT would play more
broadly in country-to-country discussions in the event that a
marine pollution incident had implications for other nation’s
interests.

Not applicable.

Department of Home Affairs and Australian Border Force (ABF)

under this EP. [Con-2462]

o On 28 September 2023 Santos emailed ABF to advise it of preliminary consultation regarding proposed Bonaparte Basin activities for consultation including activities to be managed

e On 3 November 2023 Santos emailed ABF further to previous correspondence, to advise that it was now consulting regarding proposed Bonaparte Basin activities, including activities to
be managed under this EP. [Con-2577]

e On 21 November 2023 Santos emailed ABF further to previous correspondence to provide a reminder that feedback was being sought by 27 November 2023. [Con-2707].

e On 16 April 2025 Santos notified ABF of an update to the proposed activity timeline. The earliest possible commencement was now anticipated in Q1 2026. Santos informed ABF that
the activity may take place at any time between the acceptance of the Environment Plan (EP) by the Regulator and the end of December 2027. In addition to previous correspondence,
Santos also advised that this is the final opportunity to provide input, with input due by 19 May 2025. Con-6171]

¢ Notwithstanding the consultation information provided and the steps described above, no comment or input was received on this EP from ABF.

Summary of response by
relevant person

Assessment of merits

Santos’ response statement

EP Reference

No response was received
from ABF.

Santos considers it has provided
sufficient information and a reasonable
period of time for consultation.

Santos considers Section 25
consultation requirements to have been
met.

No response required.

Not applicable.
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Department of Industry, Science and Resources (DISR)

On 28 September 2023 Santos emailed DISR to advise it of preliminary consultation regarding proposed Bonaparte Basin activities for consultation including activities to be managed
under this EP. [Con-2462]

On 3 November 2023 Santos emailed DISR further to previous correspondence, to advise that it was now consulting regarding proposed Bonaparte Basin activities, including activities
to be managed under this EP. [Con-2577]

On 21 November 2023 Santos emailed DISR further to previous correspondence to provide a reminder that feedback was being sought by 27 November 2023. [Con-2707]

On 16 April 2025 Santos notified DISR of an update to the proposed activity timeline. The earliest possible commencement was now anticipated in Q1 2026. Santos informed DISR that
the activity may take place at any time between the acceptance of the Environment Plan (EP) by the Regulator and the end of December 2027. In addition to previous correspondence,
Santos also advised that this is the final opportunity to provide input, with input due by 19 May 2025. [Con-6173]"

Notwithstanding the consultation information provided and the steps described above, no comment or input was received on this EP from DISR.

Summary of response by Assessment of merits Santos’ response statement EP Reference
relevant person

No response was received Santos considers it has provided No response required. Not applicable.
from DISR. sufficient information and a reasonable

period of time for consultation.

Santos considers Section 25
consultation requirements to have been
met

Director of National Parks (DNP)

On 28 September 2023 Santos emailed DNP to advise it of preliminary consultation regarding proposed Bonaparte Basin activities for consultation including activities to be managed
under this EP. [Con-2462]

On 3 November 2023 Santos emailed DNP further to previous correspondence, to advise that it was now consulting regarding proposed Bonaparte Basin activities, including activities to
be managed under this EP. [Con-2579]

On 21 November 2023 Santos emailed DNP further to previous correspondence to provide a reminder that feedback was being sought by 27 November 2023. [Con-2707]

On 16 April 2025, Santos notified DNP of an update to the proposed activity timeline. The earliest possible commencement was now anticipated in Q1 2026. Santos informed DNP that
the activity may take place at any time between the acceptance of the Environment Plan (EP) by the Regulator and the end of December 2027. In addition to previous correspondence,
Santos also advised that this is the final opportunity to provide input, with input due by 19 May 2025. [Con-6174]

On 3 June 2025 DNP emailed Santos and confirmed they have no comments on the updated proposed timing of the Eos 3D MSS. DNP also confirmed they should be made aware of
oil/gas pollution incidences which occur within a marine park or are likely to impact on a marine park as soon as possible and preferable within 24 hours to the Marine Compliance Duty
Officer. [Con-6365]

On 30 June 2025 Santos emailed DNP to acknowledge they have no comments on the updated activity timing. Santos acknowledged the DNPs requirements concerning the notification
of any oil or gas pollution incidents that occur within, or are likely to impact, a marine park. [Con-6367]
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Summary of response by Assessment of merits Santos’ response statement EP Reference

relevant person

DNP advised that it had no Santos notes feedback provided by No response required. DNP notifications are included in Table 8-4.
comment on the proposed DNP.

update to Activity timing, as
well as its expectations for
notification in the event of a
spill that was likely to impact an
Australian Marine Park.

National Indigenous Australians Agency (NIAA)

On 28 September 2023 Santos emailed NIAA to advise it of preliminary consultation regarding proposed Bonaparte Basin activities for consultation including activities to be managed
under this EP. [Con-2462]

On 3 November 2023 Santos emailed NIAA further to previous correspondence, to advise that it was now consulting regarding proposed Bonaparte Basin activities, including activities
to be managed under this EP. [Con-2577]

On 21 November 2023 Santos emailed NIA further to previous correspondence to provide a reminder that feedback was being sought by 27 November 2023. [Con-2707]

On 16 April 2025 Santos notified NIAA of an update to the proposed activity timeline. The earliest possible commencement was now anticipated in Q1 2026. Santos informed NIAA that
the activity may take place at any time between the acceptance of the Environment Plan (EP) by the Regulator and the end of December 2027. In addition to previous correspondence,
Santos also advised that this is the final opportunity to provide input, with input due by 19 May 2025. [Con-6175]

Notwithstanding the consultation information provided and the steps described above, no comment or input was received on this EP from NIAA.

Summary of response by Assessment of merits Santos’ response statement EP Reference
relevant person

No response was received Santos considers it has provided No response required. Not applicable.
from NIAA. sufficient information and a reasonable

period of time for consultation.

Santos considers Section 25
consultation requirements to have been
met.

Section 25(1)(b): Departments or agencies of Northern Territory to which the activities to be carried out under the environment plan may be relevant

Aboriginal Areas Protection Authority (AAPA)

On 26 October 2023 Santos emailed AAPA to advise it of preliminary consultation regarding proposed Bonaparte Basin activities for consultation including activities to be managed
under this EP. [Con-2566]

On 6 November 2023 Santos emailed AAPA further to previous correspondence, to advise that it was now consulting regarding proposed Bonaparte Basin activities, including activities
to be managed under this EP. [Con-2586]

On 7 November 2023 AAPA emailed Santos advising it considers itself an Interested Person under the NOPSEMA guidelines on the basis that the development may affect the functions
or responsibilities of our organisation. AAPA advised its role was to protect Aboriginal sacred sites through the issuing of Authority Certificates that state the activities that can occur
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within or in the vicinity of a sacred site. AAPA noted that a spill from Santos’ operations had the potential to damage sacred sites along the coastline where Santos’ modelling predicts
the environment may be affected (EMBA). AAPA advised it had recently has been in consultation with the Territory Emergency Management Council (TEMC) on how to manage a spill
to the coastline in a culturally sensitive way to protect sacred sites. APPA advised that the AEP (formerly APPEA) Oil Spill Working Group met with TEMC where Authority Certificates
and the certificate process were discussed. AAPA recommended that Santos contact AEP for an update and details of the meeting. AAPA advised it will be meeting with TEMC in future
on how best to incorporate culturally sensitive practices into a hydrocarbon spill emergency response. [Con-2641]

On 20 November 2023, Santos received meeting minutes from the AEP Oil Spill Working Group and TEMC meeting which took place on 20 June 2023. [Con-2734]

On 21 November 2023 Santos emailed AAPA based on the meeting minutes between the AEP Qil Spill Working Group and TEMC, acknowledging that the NT Government has
arrangements for obtaining Authority Certificates from the Aboriginal Areas Protection Authority, and that these Authority Certificates will be formalised in the NT Oil Spill Contingency
Plan (OSCP) and response plans. [Con-2717]

On 16 April 2025 Santos notified AAPA of an update to the proposed activity timeline. The earliest possible commencement was now anticipated in Q1 2026. Santos informed AAPA that
the activity may take place at any time between the acceptance of the Environment Plan (EP) by the Regulator and the end of December 2027. In addition to previous correspondence,
Santos also advised that this is the final opportunity to provide input, with input due by 19 May 2025. [Con-6188]

No further correspondence or feedback was received from AAPA.

Summary of response by Assessment of merits Santos’ response statement EP Reference
relevant person

AAPA advised Santos to Santos notes feedback provided by Santos acknowledges that the NT Government will, through its | Not applicable.
contact AEP and obtain the AAPA. NT OSCP and response plans, obtain the necessary Authority

process agreed by TEMC (NT Certificates in the event of a spill that has potential to impact

Government) to acquire the Aboriginal cultural heritage.

Authority Certificate to manage
potentially impacted cultural
sites in the event of a spill.

AAPA advised that it will be
meeting with TEMC (NT
Government) to identify the
best approach to incorporate
culturally sensitive practices
into the response strategies of
the NT OSCP.

Darwin Harbour Advisory Committee

On 28 September 2023 Santos emailed Darwin Harbour Advisory Committee to advise it of preliminary consultation regarding proposed Bonaparte Basin activities for consultation
including activities to be managed under this EP. [Con-2509]

On 3 November 2023 Santos emailed Darwin Harbour Advisory Committee further to previous correspondence, to advise that it was now consulting regarding proposed Bonaparte
Basin activities, including activities to be managed under this EP. [Con-2580]

On 21 November 2023 Santos emailed Darwin Harbour Advisory Committee further to previous correspondence to provide a reminder that feedback was being sought by 27 November
2023. [Con-2714]

On 16 April 2025 Santos notified Darwin Harbour Advisory Committee of an update to the proposed activity timeline. The earliest possible commencement was now anticipated in Q1
2026. Santos informed Darwin Harbour Advisory Committee that the activity may take place at any time between the acceptance of the Environment Plan (EP) by the Regulator and the
end of December 2027. In addition to previous correspondence, Santos also advised that this is the final opportunity to provide input, with input due by 19 May 2025. [Con-6198]

Santos Ltd | Eos 3D Marine Seismic Survey Environment Plan 7710-650-EMP-0011 Page 224 of 657



Santos

¢ Notwithstanding the consultation information provided and the steps described above, no comment or input was received on this EP from Darwin Harbour Advisory Committee.

Summary of response by
relevant person

Assessment of merits

Santos’ response statement

EP Reference

No response was received
from Darwin Harbour Advisory
Committee.

Santos considers it has provided
sufficient information and a reasonable
period of time for consultation.

Santos considers Section 25
consultation requirements to have been
met.

No response required.

Not applicable.

NT Department of Lands, Planning and Environment (DLPE) (formerly Department of Parks and Water Security (DEPWS))

e On 28 September 2023 Santos emailed DLPE (then DEPWS) to advise it of preliminary consultation regarding proposed Bonaparte Basin activities for consultation including activities to

be managed under this EP. [Con-2509]

On 23 October 2023 Santos emailed DLPE (then DEPWS) to advise it of consultation regarding proposed Bonaparte Basin activities for consultation, including activities to be managed
under this EP. [Con-2559]

On 21 November 2023 Santos emailed DLPE (then DEPWS) further to previous correspondence to provide a reminder that feedback was being sought by 27 November 2023. [Con-
2714]

On 16 April 2025 Santos notified DEPWS of an update to the proposed activity timeline. The earliest possible commencement was now anticipated in Q1 2026. Santos informed DEPWS
that the activity may take place at any time between the acceptance of the Environment Plan (EP) by the Regulator and the end of December 2027. In addition to previous
correspondence, Santos also advised that this is the final opportunity to provide input, with input due by 19 May 2025. [Con-6199]

Notwithstanding the consultation information provided and the steps described above, no comment or input was received on this EP from DEPWS.

Summary of response by
relevant person

Assessment of merits

Santos’ response statement

EP Reference

No response was received
from DEPWS.

Santos considers it has provided
sufficient information and a reasonable
period of time for consultation.

Santos considers Section 25
consultation requirements to have been
met.

No response required.

Not applicable.

NT Environment Protection Authority (NT EPA)

2023. [Con-2714]

e On 26 October 2023 Santos emailed NT Environment Protection Authority to advise it of preliminary consultation regarding proposed Bonaparte Basin activities for consultation including
activities to be managed under this EP. [Con-2566]

e On 6 November 2023 Santos emailed NT Environment Protection Authority further to previous correspondence, to advise that it was now consulting regarding proposed Bonaparte
Basin activities, including activities to be managed under this EP. [Con-2586]

e On 21 November 2023 Santos emailed NT Environment Protection Authority further to previous correspondence to provide a reminder that feedback was being sought by 27 November
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On 16 April 2025 Santos notified NT Environment Protection Authority of an update to the proposed activity timeline. The earliest possible commencement was now anticipated in Q1
2026. Santos informed NT Environment Protection Authority that the activity may take place at any time between the acceptance of the Environment Plan (EP) by the Regulator and the
end of December 2027. In addition to previous correspondence, Santos also advised that this is the final opportunity to provide input, with input due by 19 May 2025. [Con-6200]

Notwithstanding the consultation information provided and the steps described above, no comment or input was received on this EP from EPA.

Summary of response by Assessment of merits Santos’ response statement EP Reference
relevant person

No response was received Santos considers it has provided No response required. Not applicable.
from EPA. sufficient information and a reasonable

period of time for consultation.

Santos considers Section 25
consultation requirements to have been
met.

NT Department of Industry, Tourism and Trade (DITT) — Fisheries — Aquatic Biosecurity Section

On 26 October 2023 Santos emailed DITT — Fisheries — Aquatic Biosecurity Section to advise it of preliminary consultation regarding proposed Bonaparte Basin activities for
consultation including activities to be managed under this EP. [Con-2566]

On 6 November 2023 Santos emailed DITT — Fisheries — Aquatic Biosecurity Section further to previous correspondence, to advise that it was now consulting regarding proposed
Bonaparte Basin activities, including activities to be managed under this EP. [Con-2586]

On 21 November 2023 Santos emailed DITT — Fisheries — Aquatic Biosecurity Section further to previous correspondence to provide a reminder that feedback was being sought by
27 November 2023. [Con-2716]

On 16 April 2025 Santos notified DITT — Fisheries — Aquatic Biosecurity Section of an update to the proposed activity timeline. The earliest possible commencement was now anticipated
in Q1 2026. Santos informed DITT — Fisheries — Aquatic Biosecurity Section that the activity may take place at any time between the acceptance of the Environment Plan (EP) by the
Regulator and the end of December 2027. In addition to previous correspondence, Santos also advised that this is the final opportunity to provide input, with input due by 19 May 2025.
[Con-6203]

Notwithstanding the consultation information provided and the steps described above, no comment or input was received on this EP from DITT — Fisheries — Aquatic Biosecurity Section.

Summary of response by Assessment of merits Santos’ response statement EP Reference
relevant person

No response was received Santos considers it has provided No response required. Not applicable.
from DITT — Fisheries — sufficient information and a reasonable

Aquatic Biosecurity Section. period of time for consultation.

Santos considers Section 25
consultation requirements to have been
met.

NT Department of Industry, Tourism and Trade (DITT) — Fisheries Division

On 28 September 2023 Santos emailed DITT — Fisheries Division to advise it of preliminary consultation regarding proposed Bonaparte Basin activities for consultation including
activities to be managed under this EP. [Con-2509]
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On 3 November Santos emailed DITT — Fisheries Division further to previous correspondence, to advise that it was now consulting regarding proposed Bonaparte Basin activities,
including activities to be managed under this EP. [Con-2580]

On 21 November 2023 Santos emailed DITT — Fisheries Division further to previous correspondence to provide a reminder that feedback was being sought by 27 November 2023. [Con-
2716]

On 23 November 2023 DITT — Fisheries Division emailed Santos advising it considers itself a relevant person in relation to these activities. DITT — Fisheries Division advised its main
areas of interest for Santos’ proposed activities would be acoustic disturbance, physical presence and interaction with other marine users, operational discharges, habitat disturbance
and Invasive Marine Species. [Con-2792]

On 29 November 2023 Santos emailed NT DITT — Fisheries Division seeking feedback specific to the proposed Bonaparte Basin activities. [Con-2789]
On 29 November 2023 NT DITT - Fisheries Division advised it had no specific questions in relation to the activities. It would like to receive regular project updates via email. [Con-2794]

On 29 November 2023 Santos emailed NT DITT - Fisheries Division confirming it had no objections or feedback to the proposed activities. Santos confirmed it would send activity
updates via email. [Con-2795]

On 16 April 2025 Santos notified NT DITT — Fisheries Division of an update to the proposed activity timeline. The earliest possible commencement was now anticipated in Q1 2026.
Santos informed NT DITT — Fisheries Division that the activity may take place at any time between the acceptance of the Environment Plan (EP) by the Regulator and the end of
December 2027. In addition to previous correspondence, Santos also advised that this is the final opportunity to provide input, with input due by 19 May 2025. [Con-6215]

On 16 April 2025 Santos received an automated email advising receipt of notification. [Con-6219]
No further correspondence or feedback was received from NT DITT — Fisheries Division.

Summary of response by Assessment of merits Santos’ response statement EP Reference

relevant person

DITT — Fisheries Division Santos notes feedback from DITT — Activity Notifications will be sent to DITT — Fisheries Division. DITT notifications are included in Table 8-4
requested activity notifications. |Fisheries Division.

Department of Infrastructure, Planning and Logistics (DIPL) — Transport Division

On 28 September 2023 Santos emailed DIPL — Transport Division to advise it of preliminary consultation regarding proposed Bonaparte Basin activities for consultation including
activities to be managed under this EP. [Con-2509]

On 3 November 2023 Santos emailed DIPL — Transport Division further to previous correspondence, to advise that it was now consulting regarding proposed Bonaparte Basin activities,
including activities to be managed under this EP. [Con-2580]

On 21 November 2023 Santos emailed DIPL — Transport Division further to previous correspondence to provide a reminder that feedback was being sought by 27 November 2023.
[Con-2714]

On 16 April 2025 Santos notified DIPL — Transport Division of an update to the proposed activity timeline. The earliest possible commencement was now anticipated in Q1 2026. Santos
informed DIPL — Transport Division that the activity may take place at any time between the ac