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1. INTRODUCTION

1.1 Overview

Woodside Energy Ltd. (Woodside), as Titleholder under the Offshore Petroleum and Greenhouse
Gas Storage (Environment) Regulations 2009 (Commonwealth) (referred to as the Environment
Regulations), proposes to undertake a two-dimensional (2D) marine seismic survey (MSS) in the
Bonaparte Basin within Petroleum Exploration Permit NT/P86. These activities will hereafter be
referred to as the Petroleum Activities Program and form the scope of this EP. A detailed description
of the activities is provided in Section 3.

This EP has been prepared to meet the Offshore Petroleum and Greenhouse Gas Storage Act 2006
(Commonwealth) (OPGGS Act) as administered by the National Offshore Petroleum Safety and
Environmental Management Authority (NOPSEMA).

1.2 Purpose of the Environment Plan

In accordance with the objectives of the Environment Regulations, the purpose of this EP is to
demonstrate that:

e The potential environmental impacts and risks (planned (routine and non-routine) and
unplanned) that may result from the Petroleum Activities Program are identified.

e Appropriate management controls are implemented to reduce impacts and risks to a level that
is ‘as low as reasonably practicable’ (ALARP) and acceptable.

e The Petroleum Activities Program is carried out in a manner consistent with the principles of
ecologically sustainable development (ESD) (as defined in Section 3A of the Commonwealth
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)).

This EP describes the process and resulting outputs of the risk assessment, whereby impacts and
risks are managed accordingly.

The EP defines activity-specific environmental performance outcomes (EPOs), environmental
performance standards (EPSs) and measurement criteria (MC). These form the basis for monitoring,
auditing and managing the Petroleum Activities Program to be performed by Woodside and its
contractors. The implementation strategy (derived from the decision support framework tools)
specified within this EP provides Woodside and NOPSEMA with the required level of assurance that
impacts and risks associated with the activity are reduced to ALARP and are acceptable.

1.3 Scope of the Environment Plan

The scope of this EP covers the activities that define the Petroleum Activities Program, as described
in Section 3. The spatial boundary of the Petroleum Activities Program has been described and
assessed using the Operational Area. The Operational Area defines the spatial boundary of the
Petroleum Activities Program and is further described in Section 3.4.

This EP addresses potential environmental impacts from planned activities and any potential
unplanned risks that originate from within the Operational Area. Transit to and from the Operational
Area by vessels associated with the Petroleum Activities Program and support vessels, as well as
port activities associated with these vessels, are not within the scope of this EP. Vessels supporting
the Petroleum Activities Program operating outside the Operational Area (e.g. transiting to and from
port) are subject to applicable maritime regulations and other requirements and are not managed by
this EP.

1.4 Environment Plan Summary
An EP summary is provided in Table 1-1 as required by Regulation 11(4).
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Table 1-1: EP summary

EP Summary material requirement Section of EP
The location of the activity Section 3.4
A description of the receiving environment Section 4
A description of the activity Section 3
Details of the environmental impacts and risks Section 6
The control measures for the activity Section 6
The arrangements for ongoing monitoring of the titleholder’s Section 7.5
environmental performance
Response arrangements in the oil pollution emergency plan Section 7.10
Consultation already undertaken and plans for ongoing Section 5
consultation
Details of the titleholder’s nominated liaison person for the activity | Section 1.7

1.5 Structure of the Environment Plan

The EP has been structured to reflect the process and requirements of the Environment Regulations,
as outlined in Table 1-2.

Table 1-2: EP process phases, applicable Environment Regulations and relevant section of EP

Criteria for Content requirements/relevant .
; Elements Section of EP
acceptance regulations
Regulation 10A(a): Regulation 13: The principle of ‘nature and Section 2
is appropriate for Environmental Assessment scale’ applies throughout the EP | gection 3
the nature and . ] Section 4
scale of the activity | Regulation 14: Secti
Implementation strategy for the ection 5
environment plan Section 6
Regulation 16: Section 7
Other information in the environment
plan
Regulation 10A(b): Regulation 13(1)-13(7): Set the context (activity and Section 1
demonstrates that | 13(1) Description of the activity existing environment) Section 2
the environmental 13(2)(3) Description of the environment | Define ‘acceptable’ (the Section 3
impacts and risks of 13(4) Requi ¢ requirements, the corporate Section 4
the activity will be “) equirements _ policy, relevant persons) ection
reduced to gls low ﬁéSa)étGg aEr\]/gIrLijglzlson of environmental Detail the impacts and risks Section 5
as reasona i
. Y . Evaluate the nature and scale Section 6
practicable 13(7) Environmental performance _ Section 7
: outcomes and standards Detail the control measures —
Regulation 10A(c): Regulation 16(a)-16(c): ALARP and acceptable
demonstrates that guiat e
the environmental A statement of the titleholder’s
impacts and risks of | corporate environmental policy
the activity will be of | A report on all consultations between
an acceptable level | the titleholder and any relevant person
Regulation 10A(d): Regulation 13(7): Environmental Performance Section 6
provides for Environmental performance outcomes | Qutcomes (EPOs)
appropriate and standards Environmental Performance
environmental Standards (EPSs)
performance Measurement Criteria (MC)
outcomes,
environmental
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Criteria for Content requirements/relevant .
; Elements Section of EP
acceptance regulations
performance
standards and
measurement
criteria
Regulation 10A(e): Regulation 14: Implementation strategy, Section 7
includes an Implementation strategy for the including: Appendix D
appropriate environment plan e systems, practices and
implementation procedures
strategy and ¢ performance monitoring
monitoring, ] )
recording and e  Qil Pollution Emergency
reporting Plan (OPEP) and scientific
arrangements monitoring
e ongoing consultation.
Regulation 10A(f): Regulation 13 (1)-13(3): No activity, or part of the activity, | Section 3
does not involve the | 13(1) Description of the activity léndlertag?/r\} ml(??-ly p_?rt ofa Section 4
ivi _ . eclared World Heritage .
activity or part of 13(2) Description of the environment 9 Section 6
the activity, other ) o property
than arrangements 13(3) Without limiting
for environmental [Regulation 13(2)(b)], particular relevant
monitoring or for value? erl]ndfs”ens!tlw'tles may include
responding to an any of the following:
emergency, being (a) the world heritage values of a
undertaken in any declared World Heritage property
part of a declared within the meaning of the EPBC
World Heritage Act;
property within the (b) the national heritage values of a
meaning of the National Heritage place within the
EPBC Act meaning of that Act;
(c) the ecological character of a
declared Ramsar wetland within the
meaning of that Act;
(d) the presence of a listed
threatened species or listed
threatened ecological community
within the meaning of that Act;
(e) the presence of a listed
migratory species within the
meaning of that Act;
(f) any values and sensitivities that
exist in, or in relation to, part or all
of:
(i) a Commonwealth marine area
within the meaning of that Act; or
(i) Commonwealth land within the
meaning of that Act.
Regulation 10A(g): Regulation 11A: Consultation in preparation of Section 5
(i) the titleholder Consultation with relevant authorities, the EP
has carried out the persons and organisations, etc.
cons.ultgtgns Regulation 16(b):
require .
Di(\q/iuslion zéA A report on all consultations between
N ) ) the titleholder and any relevant person
(i) the measures (if
any) that the
titleholder has
adopted, or
proposes to adopt,
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Criteria for
acceptance

Content requirements/relevant
regulations

Elements

Section of EP

because of the
consultations are
appropriate

Regulation 10A(h):

complies with the
Act and the
regulations

Regulation 15:

person
Regulation 16(c):

Details of the Titleholder and liaison

Details of all reportable incidents in
relation to the proposed activity.

All contents of the EP must
comply with the Offshore
Petroleum and Greenhouse Gas
Storage Act 2006 and the
Environment Regulations

Section 1.7
Section 7

1.6 Description of the Titleholder
Woodside is Titleholder for this activity.

1.7 Details of Titleholder, Liaison Person and Public Affairs Contact

In accordance with Regulation 15 of the Environment Regulations, details of the titleholder, liaison
person and arrangements for the notification of changes are described below.

1.7.1 Titleholder
Woodside Energy Limited
11 Mount Street

Perth, Western Australia
T: 08 9348 4000

ACN: 63 005 482 986

1.7.2 Nominated Liaison Person
Andrew Winter

Senior Corporate Affairs Adviser

11 Mount Street

Perth, Western Australia

Telephone: 08 9348 4000

Email: feedback@woodside.com.au

1.7.3 Arrangements for Notifying Change

Should the titleholder, titleholder's nominated liaison person, or the contact details for either change,
NOPSEMA will be notified in writing within two weeks or as soon as practicable.

1.8 Woodside Management System

The Woodside Management System (WMS) provides a structured framework of documentation to
set common expectations governing how all employees and contractors at Woodside will work. Many
of the standards presented in Section 6 are drawn from the WMS documentation, which comprises
four elements: compass and policies, expectations, processes and procedures, and guidelines, as
outlined below (and illustrated in Figure 1-1).
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e Compass and Policies: Set the enterprise-wide direction for Woodside by governing our
behaviours, actions, and business decisions and ensuring we meet our legal and other external
obligations.

e Expectations: Set essential activities or deliverables required to achieve the objectives of the
Key Business Activities and provide the basis for developing processes and procedures.

e Processes and Procedures: Processes identify the set of interrelated or interacting activities
that transform inputs into outputs, to systematically achieve a purpose or specific objective.
Procedures specify what steps, by whom, and when required to carry out an activity or a
process.

e Guidelines: Provide recommended practice and advice on how to perform the steps defined in
Procedures, together with supporting information and associated tools. Guidelines provide
advice on how activities or tasks may be performed, information that may be taken into
consideration, or, how to use tools and systems.

Figure 1-1: The four major elements of the WMS Seed

The WMS is organised within a business process hierarchy based upon key business activities to
ensure the system remains independent of organisation structure, is globally applicable and scalable
wherever required. These key business activities are grouped into management, support, and value
stream activities as shown in Figure 1-1. The value stream activities capture, generate and deliver
value through the exploration and production lifecycle. The management activities influence all areas
of the business, while support activities may influence one or more value stream activities.
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Figure 1-2: The WMS business process hierarchy

1.8.1 Health, Safety and Environment Policy

In accordance with Regulation 16(a) of the Environment Regulations, Woodside’s Corporate Health,
Safety and Environment Policy is provided in Appendix A of this EP.

1.9 Description of Relevant Requirements

In accordance with Regulation 13(4) of the Environment Regulations, a description of requirements,
including legislative requirements, that apply to the activity and are relevant to managing risks and
impacts of the Petroleum Activities Program are detailed in Appendix B. This EP will not be
assessed under the WA Environment Protection Act 1986 as the activity does not occur on State
land or within State waters.

1.9.1 Applicable Environmental Legislation

1.9.1.1 Offshore Petroleum and Greenhouse Gas Storage Act 2006

The OPGGS Act controls exploration and production activities beyond three nautical miles (nm) of
the mainland (and islands) to the outer extent of the Australian Exclusive Economic Zone (EEZ) at
200 nm.

1.9.1.2 Offshore Petroleum and Greenhouse Gas Storage (Environment)
Regulations 2009

The Environment Regulations apply to petroleum activities in Commonwealth waters and are
administered by NOPSEMA. The objective of the Environment Regulations is to ensure petroleum
activities are:

e carried out in a manner consistent with the principles of ecological sustainable development
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e carried out in a manner by which the environmental impacts and risks of the activity will be
reduced to ALARP

e carried out in a manner by which the environmental impacts and risks of the activity will be of
an acceptable level.

1.9.1.3 Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)

The EPBC Act aims to protect and manage nationally and internationally important flora, fauna,
ecological communities and heritage places in Australia. These are defined in the Act as Matters of
National Environmental Significance (MNES). In respect to offshore petroleum activities in
Commonwealth waters, these requirements are implemented by NOPSEMA through the
Streamlining Offshore Petroleum Environmental Approvals Program (the Program). The Program
provides for the protection of the environment by requiring all offshore petroleum activities authorised
by the OPGGS Act to be conducted in accordance with an accepted EP, consistent with the
principles of Ecological Sustainable Development (ESD).

Impacts on the environment include those matters protected under Part 3 of the EPBC Act. The
definition of ‘environment’ in the Program is consistent with that used in the EPBC Act - this enables
the Program to encompass all matters protected under Part 3 of the EPBC Act.

1.9.1.3.1Recovery Plans and Threat Abatement Plans

Under s139(1)(b) of the EPBC Act, the Environment Minister must not act inconsistently with a
recovery plan for a listed threatened species or ecological community or a threat abatement plan for
a species or community protected under the Act. Similarly, under s268 of the EPBC Act:

“A Commonwealth agency must not take any action that contravenes a recovery plan or a threat
abatement plan.”

In respect to offshore petroleum activities in Commonwealth waters, these requirements are
implemented by NOPSEMA via the commitments included in the Program. Commitments relating to
listed threatened species and ecological communities under the Act are included in the Program
Report (Commonwealth of Australia, 2014):

¢ NOPSEMA will not accept an Environment Plan that proposes activities that will result in
unacceptable impacts to a listed threatened species or ecological community.

¢ NOPSEMA will not accept an Environment Plan that is inconsistent with a recovery plan or threat
abatement plan for a listed threatened species or ecological community.

¢ NOPSEMA will have regard to any approved conservation advice in relation to a threatened
species or ecological community before accepting an Environment Plan.

1.9.1.3.2 Australian Marine Parks

Under the EPBC Act, Australian Marine Parks (AMPs), formally known as Commonwealth Marine
Reserves, are recognised for conserving marine habitats and the species that live and rely on these
habitats. The Director of National Parks (DNP) is responsible for managing AMPs (supported by
Parks Australia), and is required to publish management plans for them. Other parts of the Australian
Government must not perform functions or exercise powers relating to these parks that are
inconsistent with management plans (s362 of the EPBC Act). Relevant AMPs are described in
Section 4.6.1.

Specific zones within the AMPs have been allocated conservation objectives as stated below
(International Union for Conservation of Nature (IUCN) Protected Area Category) based on the
Australian IUCN reserve management principles outlined in Schedule 8 of the EPBC Regulations
2000:
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e Special Purpose Zone (IUCN category VI) — managed to allow specific activities through special
purpose management arrangements while conserving ecosystems, habitats and native species.
The zone allows or prohibits specific activities.

e Sanctuary Zone (IUCN category la) — managed to conserve ecosystems, habitats and native
species in as natural and undisturbed a state as possible. The zone allows only authorised
scientific research and monitoring.

¢ National Park Zone (IUCN category Il) — managed to protect and conserve ecosystems, habitats
and native species in as natural a state as possible. The zone only allows non extractive activities
unless authorised for research and monitoring.

e Recreational Use Zone (IUCN category IV) — managed to allow recreational use, while
conserving ecosystems, habitats and native species in as natural a state as possible. The zone
allows for recreational fishing, but not commercial fishing.

e Habitat Protection Zone (IUCN category IV) — managed to allow activities that do not harm or
cause destruction to seafloor habitats, while conserving ecosystems, habitats and native species
in as natural a state as possible. Multiple Use Zone (IUCN category VI) — managed to allow
ecologically sustainable use while conserving ecosystems, habitats and native species. The
zone allows for a range of sustainable uses, including commercial fishing and mining, where they
are consistent with park values.

The Active Source Area and Operational Area overlap a portion of the Oceanic Shoals Marine Park
Multiple Use Zone (IUCN category VI). There is potential for:

e Seismic activities and run-ins, run-outs, source testing and soft starts to be undertaken in a small
portion of the Oceanic Shoals Marine Park (refer to Section 3).

The principles for each zone determine what activities are acceptable within a protected area under
the EPBC Act. The Australian IUCN Reserve Management Principles for Multiple Use Zone (IUCN
category VI) are considered relevant to the scope of this EP and are provided in Table 1-3. Further
assessment of the impacts of the activity on the values of the marine park values is provided in
Section 6.4.3.

Table 1-3: The Australian IUCN Reserve Management Principles for Multiple Use Zones (IUCN
category VI)

Condition Number Principle

7.01 The reserve or zone should be managed mainly for the sustainable use of natural
ecosystems based on the following principles.

7.02 The biological diversity and other natural values of the reserve or zone should be
protected and maintained in the long-term.

7.03 Management practices should be applied to ensure ecologically sustainable use of
the reserve or zone.

7.04 Management of the reserve or zone should contribute to the regional and national
development to the extent that this is consistent with these principles.

In the North Marine Parks Network Management Plan (2018) Mining (petroleum activities including
seismic) and oil spill response are permittable subject to approval in Multiple Use Zone (IUCN
category VI), Special Purpose Zone (IUCN category VI) and Special Purpose Zone Trawl (IUCN
category VI). Proposed mining operations conducted under usage rights that exist immediately
before the declaration of a marine park do not require approval.

Petroleum Activities occurring within the above zones are approved by a class approval (Director of
National Parks 2018a). Conditions of the Class Approval that are considered relevant to the scope
of this EP are provided in Table 1-4.

This document is protected by copyright. No part of this document may be reproduced, adapted, transmitted, or stored in any form by
any process (electronic or otherwise) without the specific written consent of Woodside. All rights are reserved.

Controlled Ref No: G2000UF1401753420 Revision: 2 Woodside ID: 1401753420 Page 22 of 443

Uncontrolled when printed. Refer to electronic version for most up to date information.




Galactic Hybrid 2D MSS Environment Plan

Table 1-4: Conditions of Class Approval relevant to the Petroleum Activities Program

Condition Number Condition Relevant Section of EP
1 The Approved Actions must be conducted in Conditions 1a, b, c, f are met by the
accordance with: submitted EP (Section 1.9.1.3.2).
a) An Environmental Plan accepted under the 1d): The impacts on the marine park
Offshore Petroleum and Greenhouse Gas values have been considered in
Storage (Environment) Regulations 2009; Section 6.4.3.
b) The EPBC Act; 1le): Consultation has been
¢) The EPBC Regulations; undertaken with the Director of

National Parks and no prohibitions,
restrictions or determinations have
been made (Section 5).

d) The North Marine Park Network Management
Plan (2018);

e) Any prohibitions, restrictions or determinations
made under the EPBC Regulations by the
Director of National Parks; and

f)  All other applicable Commonwealth and State
laws (to the extent those laws are capable of
operating concurrently with the laws and
instruments described in paragraph a) to e)).

2 If requested by the Director of National Parks, an Section 7 describes requirements to
Approved Person must notify the Director prior to notify the DNP prior to activities
conducting Approved Actions within Approved within the Oceanic Shoals Marine
Zones. Park Multiple Use Zone.

3 If requested by the Director of National Parks, an If requested by the Director of
Approved Person must provide the Director with National Parks, information relating
information relating to undertaking the Approved to undertaking the Approved Actions
Actions (or gathered while undertaking the Approved | (or gathered while undertaking the
Actions), that is relevant to the Director’s Approved Actions), that is relevant to
management of the Approved Zones. the Director's management of the

Approved Zones will be provided.

1.9.1.3.3World Heritage Properties

Australian World Heritage management principles are prescribed in Schedule 5 of the EPBC
Regulations 2000. No management principles are considered relevant to the scope of this EP given
there is no potential impacts to any of these areas.
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2. ENVIRONMENT PLAN PROCESS

2.1 Overview

This section outlines the process that Woodside follows to prepare the EP once an activity has been
defined as a petroleum activity (refer Section 1.2).This includes a description of the environmental
risk management methodology that is used to identify, analyse and evaluate risks to meet ALARP
and acceptability requirements and to develop EPOs and EPSs. This section also describes
Woodside’s risk management methodologies applicable to implementation strategies applied during
the activity.

Regulation 13(5) of the Environment Regulations requires environmental impacts and risks of the
Petroleum Activities program to be detailed and evaluated appropriate to the nature and scale of
each impact and risk associated with the selected Petroleum Activities Program. The objective of
the risk assessment process, described in this section, is to identify the risks and associated impacts
of an activity so they can be assessed, appropriate control measures applied to eliminate, control or
mitigate the impact or risk to ALARP, then determine if the impact or risk level is acceptable.

Environmental impacts and risks include those directly and indirectly associated with the Petroleum
Activities Program and include potential emergency and accidental events:

e Planned activities have the potential for inherent environmental impacts.

e Environmental risks are unplanned events with the potential for impact (termed risk
‘consequence’).

Herein, potential impact from planned activities are termed ‘impacts’, and ‘risks’ are associated with
unplanned events with the potential for impact (should the risk be realised), with such impacts termed
potential ‘consequence’.

2.2 Environmental Risk Management Methodology

Woodside recognises that risk is inherent to its business and effectively managing risk is vital to
delivering on company objectives, success and continued growth. Woodside is committed to
managing all risks proactively and effectively. The objective of Woodside’s risk management system
is to provide a consistent process for recognising and managing risks across its business. Achieving
this objective includes ensuring risks consider impacts across the key areas of exposure: health and
safety, environment, finance, reputation and brand, legal and compliance, and social and cultural. A
copy of Woodside’s Risk Management Policy is provided in Appendix A.

The environmental risk management methodology used in this EP is based on Woodside’s Risk
Management Procedure. This procedure aligns to industry standards such as international standard
ISO 31000:2018. The WMS risk management procedure, guidelines and tools provide guidance on
specific techniques for managing risk, tailored for particular areas of risk within certain business
processes. Procedures applied for environmental risk management include:

¢ Health Safety and Environment Management Procedure

¢ Impact Assessment Procedure
e Process Safety Management Procedure.

The risk management methodology provides a framework to demonstrate that the risks and impacts
are continually identified, reduced to ALARP and assessed to be at an acceptable level, as required
by the Environment Regulations. The key steps of Woodside’s Risk Management Process are shown
in Figure 2-1. Each step and how it is applied to the scopes of this activity is described in
Sections 2.3to 2.11.
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Risk Identification

Risk Analysis

Risk Evaluation

Figure 2-1: Woodside’s risk management process

2.2.1 Healthy, Safety and Environment Management Procedure

Woodside’s Health, Safety and Environment Management Procedure provides the structure for
managing health, safety and environment (HSE) risks and impacts across Woodside. It defines the
decision authorities for company wide HSE management activities and deliverables, and to support
continuous improvement in HSE management.

2.2.2 Impact Assessment Procedure

To support effective environmental risk assessment, Woodside’s Impact Assessment Procedure
(Figure 2-2) provides the steps needed to meet required environment, health and social standards
by ensuring impacts are assessed appropriate to the nature and scale of the activity, the regulatory
context, the receiving environment, interests, concerns and rights of stakeholders, and the applicable
framework of standards and practices.

\terative process

impact 4 Mitigation & r, Monitoring &

1 Screening 2 Scoping Ascasement

Managemenit ~  Reporting

* High level analysis of Baseline studies » Commitments * KPls

the context, scope and * Focus the assessment || * Prawvent, mitigate and * Controls * Manitaring

scale of the activity * Define area of influence manage impacts * Demonstrating ALARF | | * Reporting
* Dafine 1A raguirements | [ outpubs: * Assess significance * Disclosure
Outputs: . .-"'xfflw'ly Interactions Dut_p.ut?:” - Du‘tputs: . Qutputs: .

. Malrig = Aspects and Impacls * Commitments Register | 1 Monitoring Plan
* Screening Report
= C 14 Terms of reference ) reguster = Management Plan(s)
Y -

. Stakeholder Engagement
 Interaction with Project Design

Figure 2-2: Woodside’s impact assessment process

2.3 Environmental Plan Process

Figure 2-3iillustrates the EP development process. Each element of this process is discussed further
in Sections 2.3 to 2.11.
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Figure 2-3: Environment Plan development process
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2.4 Establish the Context

2.4.1 Define the Activity

This first stage involves evaluating whether the activity meets the definition of a ‘petroleum activity’
as defined in the Environment Regulations.

The activity is then described in relation to:

e the location
e what is to be performed

e how itis planned to be performed, including outlining operational details of the activity, and
proposed timeframes.

The ‘what’ and ‘how’ are described in the context of ‘environmental aspects’ to inform the risk and
impact assessment for planned (routine and non-routine) and unplanned (accidents, incidents and
emergency conditions) activities.

The activity is described in Section 3 and referred to as the Petroleum Activities Program.

2.4.2 Defining the Existing Environment

The context of the existing environment is described and determined by considering the nature and
scale of the activity (size, type, timing, duration, complexity, and intensity of the activity), as described
in Section 3. The purpose is to describe the existing environment that may be impacted by the
activity, directly or indirectly, by planned or unplanned events.

The existing environment section (Section 4) is structured to define the physical, biological, socio
economic and cultural attributes of the area of interest, in accordance with the definition of
‘environment’ in Regulation 4(a) of the Environment Regulations. These sub-sections make
particular reference to:

e The environmental, and social and cultural consequences as defined by Woodside (refer to
Table 2-1), which address key physical and biological attributes, as well as social and cultural
values of the existing environment. These consequence definitions are applied to the impact
and risk analysis (refer Section 2.6.2) and rated for all planned and unplanned activities.
Additional detail is provided for evaluating unplanned hydrocarbon spill risk.

e EPBC Act Matters of National Environmental Significance (MNES), including listed threatened
species and ecological communities and listed migratory species. Defining the spatial extent of
the existing environment is guided by the nature and scale of the Petroleum Activities Program
(and associated sources of environmental risk). This considers the Operational Area and wider
environment that may be affected (EMBA), as determined by the hydrocarbon spill risk
assessments presented in Section 6.6.1. MNES, as defined within the EPBC Act, are
addressed through Woodside’s impact and risk assessment (Section 6).

e Relevant values and sensitivities, which may include world or national Heritage Listed areas,
Ramsar wetlands, listed threatened species or ecological communities, listed migratory
species, and sensitive values that exist in or in relation to Commonwealth marine area or land.

¢ In categorising the environmental values potentially impacted by the Petroleum Activities
Program (as presented in Table 2-1), there is standardisation of information relevant to
understanding the receiving environment. Potential impacts to these environmental values are
evaluated in the risk analysis (refer Section 2.7), and risk-rated for all planned and unplanned
activities. This provides a robust approach to the overall environmental risk evaluation and its
documentation in the EP.

By grouping potentially impacted environmental values by aspect (as presented in Table 2-1), the
presentation of information about the receiving environment is standardised. This information is then
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consistently applied to the risk evaluation section to provide a robust approach to the overall
environmental risk evaluation and its documentation in the EP.

Table 2-1: Environmental values potentially impacted by the Petroleum Activities Program which are
assessed within the EP

Environmental Value Potentially Impacted
Regulations 13(2)(3)

Marine Sediment
Water Quality
Ecosystems/
Socio-Economic

Air Quality
Habitats
Species

2.4.3 Relevant Requirements

The relevant requirements in the context of legislation, other environmental approval requirements,
conditions and standards that apply to the Petroleum Activities Program have been identified and
reviewed. Relevant requirements are presented in Appendix B and Section 1.9.

Woodside’s Corporate Health, Safety and Environment Policy is presented in Appendix A.

2.5 Impact and Risk Identification

Relevant environmental aspects and hazards have been identified to support the process to define
environmental impacts and risks associated with an activity.

The environmental impact and risk assessment presented in this EP has been informed by recent
and historic hazard identification studies and workshops (e.g. HAZID/Environmental Hazard
Identification [ENVID]), Process Safety Risk Assessment processes, reviews and associated
desktop studies associated with the Petroleum Activities Program. Risks are identified based on
planned and potential interaction with the activity (based on the description in Section 3), the existing
environment (Section 3) and the outcomes of Woodside’s stakeholder engagement process (Section
5). The environmental outputs of applicable risk and impact workshops and associated studies are
referred to as ‘ENVID’ hereafter in this EP.

An ENVID workshop was conducted for the marine seismic survey on 20 January 2021. Participants
included project environmental advisers and geophysical operations project managers. The
participants’ breadth of knowledge, training and experience was sufficient to reasonably assure that
the hazards that may arise in connection with the Petroleum Activities Program in this EP were
identified.

Impacts and risks were identified during the ENVID for both planned (routine and non-routine)
activities and unplanned (accidents, incidents and emergency conditions) events. During this
process, risks that are identified as not applicable (not credible) are removed from the assessment.
This is done by defining the activity and identifying that an aspect is not applicable.

The impact and risk information is then classified, evaluated and tabulated for each planned activity
and unplanned event. Environmental impacts and risk are recorded in an environmental impacts and
risk register. The output of the ENVID is used to present the risk assessment and forms the basis to
develop performance outcomes, standards and MC. This information is presented in Section 6,
using the format presented in Table 2-2.

Table 2-2: Example of layout of identification of risks and impacts in relation to risk sources

Source of Impact/Risk | Evaluation
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Ecosystems/Habitat
Socioeconomic
Decision Type
Consequence / Impact
Likelihood

Risk Rating

IALARP Tools
IAcceptability

IAir Quality (incl Odour)
Species

Marine Sediment
\Water Quality

Summary of source of
impact/risk

2.6 Impact and Risk Analysis

Risk analysis further develops the understanding of a risk by defining the impacts and assessing
appropriate controls. Risk analysis considered previous risk assessments for similar activities,
reviews of relevant studies, reviews of past performance, external stakeholder consultation feedback
and a review of the existing environment.

The key steps performed for each risk identified during the risk assessment were:
1. Identify the decision type in accordance with the decision support framework.

2. Identify appropriate control measures (preventative and mitigative) aligned with the decision
type.
3. Assess the risk rating or impact.

2.6.1 Decision Support Framework

To support the risk assessment process and Woodside’s determination of acceptability (Section
2.7.2), Woodside’s HSE risk management procedures include using a decision support framework
based on principles set out in the Guidance on Risk Related Decision Making (Oil and Gas UK,
2014). This concept is applied during the ENVID, or equivalent preceding processes during historical
design decisions, to determine the level of supporting evidence that may be required to draw sound
conclusions about risk level and whether the risk is ALARP and acceptable (Table 2-4). This is to
confirm:

e Activities do not pose an unacceptable environmental risk.

e Appropriate focus is placed on activities where the risk is anticipated to be acceptable and
demonstrated to be ALARP.

e Appropriate effort is applied to manage risks based on the uncertainty of the risk, the
complexity and risk rating (i.e. potential higher order environmental impacts are subject to
further evaluation/assessment).

The framework provides appropriate tools, commensurate to the level of uncertainty or novelty
associated with the risk (referred to as Decision Type A, B or C). The decision type is selected based
on an informed discussion about the uncertainty of the risk and documented in ENVID output.

This framework enables Woodside to appropriately understand a risk and determine if the risk is
acceptable and can be demonstrated to be ALARP.

2.6.1.1.1 Decision Type A

Risks classified as a Decision Type A are well understood and established practice. They generally
consider recognised good industry practice, which is often embodied in legislation, codes and
standards, and use professional judgement.
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2.6.1.1.2 Decision Type B

Risks classified as Decision Type B typically involve greater uncertainty and complexity (and can
include potential higher order impacts/risks). These risks may deviate from established practice or
have some lifecycle implications, and therefore require further engineering risk assessment to
support the decision and ensure the risk is ALARP. Engineering risk assessment tools may include:

e risk-based tools such as cost based analysis or modelling
e consequence modelling

o reliability analysis

e company values.

2.6.1.1.3 Decision Type C

Risks classified as a Decision Type C typically have significant risks related to environmental
performance. Such risks typically involve greater complexity and uncertainty; therefore, requiring
adoption of a precautionary approach. The risks may result in significant environmental impact,
significant project risk/exposure, or may elicit stakeholder concerns. For these risks, in addition to
Decision Type A and B tools, company and societal values need to be considered by performing
broader internal and external stakeholder consultation as part of the risk assessment process.

Risk Related Decision Making Framework

Factar A B =
Nothing new ar unusual New to the organisation or New and unproven invention, design,
X geographical area development or application
Type of Represents normal business N
ey N Infrequent or non-standard activity Prototype or first use
Activity Well-understood activity X ) i
Good practice not well defined or met  No established good practice for whaole

Good practice well-defined by more than one option activity
Significant uncertainty in risk

i _ Risks amenable to assessment using Data or assessment methodologies
Risk and Risks are well understood well-established data and methods unproven

Uncertaint Uneertainty is minimal ;
/ LU Some uncertainty No consensus amongst subject matter
experts

Context

]
a

Potential conflict with company values

Na conflict with company values
No conflict with company values Y Significant pariner interest

Stakeholder Some partner interest
Influence

No partner interest i i
P o T Pressure groups likely to object

May attract local media attention

No significant media interest Likelibhood of adverse attention from

national ar international media

Good Practice
-
c o
Q3
ES Engineering
ac Risk
% ﬁ Assessment
‘ [

Precautionary
Approach

Figure 2-4: Risk-related decision-making framework (Oil and Gas UK 2014)

2.6.2 Decision Support Framework Tools

The following framework tools are applied, as appropriate, to help identify control measures based
on the decision type described above:

e Legislation, Codes and Standards (LCS) — identifies the requirements of legislation, codes
and standards which must be complied with for the activity.

e Good Industry Practice (GP) — identifies further engineering control standards and guidelines
that may be applied by Woodside above those required to meet the LCS.
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e Professional Judgement (PJ) — uses relevant personnel with the knowledge and experience
to identify alternative controls. Woodside applies the hierarchy of control as part of the risk
assessment to identify any alternative measures to control the risk.

e Risk Based Analysis (RBA) — assesses the results of probabilistic analyses such as
modelling, quantitative risk assessment and/or cost benefit analysis to support the selection of
control measures identified during the risk assessment process.

e Company Values (CV) - identifies values identified in Woodside’s code of conduct, policies
and the Woodside compass. Views, concerns and perceptions are to be considered from
internal Woodside stakeholders directly affected by the planned impact or potential risk.

e Societal Values (SV) — identifies the views, concerns and perceptions of relevant stakeholders
and addresses relevant stakeholder views, concerns and perceptions.

2.6.3 Decision Calibration

To determine that alternatives selected, and the control measures applied are suitable, the following
tools may be used for calibration (i.e. checking) where required:

e Legislation, Codes and Standards/Verification of Predictions — verification of compliance
with applicable LCS and/or good industry practice.

e Peer Review — independent peer review of PJs, supported by risk-based analysis, where
appropriate.

e Benchmarking — where appropriate, benchmarking against a similar facility or activity type or
situation that has been accepted to represent acceptable risk.

¢ Internal Stakeholder Consultation — consultation performed within Woodside to inform the
decision and verify CVs are met.

e External Stakeholder Consultation — consultation performed to inform the decision and verify
societal values are considered.

Where appropriate, additional calibration tools may be selected specific to the decision type and the
activity.

2.6.3.1 Control Measures (Hierarchy of Controls)

Risk reduction measures are prioritised and categorised in accordance with the hierarchy of controls,
where risk reduction measures at the top of the hierarchy take precedence over risk reduction
measures further down:

e Elimination of the risk by removing the hazard.
e Substitution of a hazard with a less hazardous one.

e Engineering Controls include design measures to prevent or reduce the frequency of the risk
event, or detect or control the risk event (limiting the magnitude, intensity and duration) such
as:

- Prevention: design measures that reduce the likelihood of a hazardous event occurring.
- Detection: design measures that facilitate early detection of a hazardous event.

- Control: design measures that limit the extent/escalation potential of a hazardous event.
- Mitigation: design measures that protect the environment if a hazardous event occurs.

- Response Equipment: designh measures or safeguards that enable clean up/response after
a hazardous event occurs.

e Procedures and Administration includes management systems and work instructions used to
prevent or mitigate environmental exposure to hazards.

This document is protected by copyright. No part of this document may be reproduced, adapted, transmitted, or stored in any form by
any process (electronic or otherwise) without the specific written consent of Woodside. All rights are reserved.

Controlled Ref No: G2000UF1401753420 Revision: 2 Woodside ID: 1401753420 Page 31 of 443

Uncontrolled when printed. Refer to electronic version for most up to date information.




Galactic Hybrid 2D MSS Environment Plan

e Emergency Response and Contingency Planning includes methods to enable recovery
from the impact of an event (e.g. protection barriers deployed near the sensitive receptor).

2.6.4 Impact and Risk Classification

Environmental impacts and risks are assessed to determine their potential significance or
consequence. The impact significance or consequence considers the magnitude of the impact or
risk and the sensitivity of the potentially impacted receptor (represented by Figure 2-5).

[ (i) Characterise potential impacts

L,

(i) Define the predicted magnitude of the
impact

(i) Define the sensitivity of the receptor

L.

(iv) Assess significance of the impact with
embedded controls in place

reach levels considered ALARP

L[ (vi) Assess and assign residual significance]

of the impact

[(v) Identify additional mitigation measures toJ

Figure 2-5: Environmental impact and risk analysis

Impacts are classified in accordance with the consequence (Section 2.4) outlined in the Woodside
Risk Management Procedure and Risk Matrix.

Risks are assessed qualitatively and/or quantitatively in terms of both likelihood and consequence
in accordance with the Woodside Risk Management Procedure and Risk Matrix.

The impact and risk information is summarised, including classification, and evaluation information,
as shown in the example in Table 2-2, evaluated for each planned activity and unplanned event.

Table 2-3: Woodside risk matrix (environment and social and cultural) consequence descriptions

Environment Social and Cultural Consequence Level

Catastrophic, long-term impact (more than
50 years) on highly valued ecosystems,
species, habitat or physical or biological
attributes

Major, long-term impact (ten to 50 years)
on highly valued ecosystems, species,
habitat or physical or biological attributes

Moderate, medium-term impact (two to ten
years) on ecosystems, species, habitat or
physical or biological attributes

Minor, short-term impact (one to two
years) on species, habitat (but not
affecting ecosystems function), physical or
biological attributes

Catastrophic, long-term impact (more than
20 years) to a community, social
infrastructure or highly valued areas/items
of international cultural significance

Major, long-term impact (five to 20 years) to
a community, social infrastructure or highly
valued areas/items of national cultural
significance

Moderate, medium term Impact (two to five
years) to a community, social infrastructure
or highly valued areas/items of national
cultural significance

Minor, short-term impact (one to two years)
to a community or highly valued
areas/items of cultural significance
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Environment Social and Cultural Consequence Level

Slight, short-term impact (less than one Slight, short-term impact (less than one
year) on species, habitat (but not affecting  year) to a community or areas/items of
ecosystems function), physical or cultural significance

biological attributes

No lasting effect (less than one month); No lasting effect (less than one month);
localised impact not significant to localised impact not significant to
environmental receptors areas/items of cultural significance

2.6.5 Risk Rating Process

The risk rating process is performed to assign a level of risk to each risk event, measured in terms
of consequence and likelihood. The assigned risk level is therefore determined after identifying the
decision type and appropriate control measures.

The risk rating process considers the potential environmental consequences and, where applicable,
the social and cultural consequences of the risk. The risk ratings are assigned using the Woodside
risk matrix (Figure 2-6).

The risk rating process is performed using the following steps:

2.6.5.1 Select the Consequence Level

Determine the worst-case credible consequence associated with the selected event, assuming all
controls (preventative and mitigative) are absent or have failed (Table 2-3). Where more than one
potential consequence applies, select the highest severity consequence level.

2.6.5.2 Select the Likelihood Level

Determine the description that best fits the chance of the selected consequence occurring, assuming
reasonable effectiveness of the preventative and mitigative controls (Table 2-4).

Table 2-4: Woodside risk matrix likelihood levels

Likelihood Description

Frequenc 1in 100,000— 1in 10,000 1in 1000- 1in 100- 1in 10- >1in 10 vears
q y 1,000,000 years 100,000 years 10,000 years 1,000 years 100 years y

ealy e ealy- Highly

Highly Unlikely: Possible: Likely: Likely:

Remote: Unlikely: Has occurred Has occurred  Has occurred Has occurred
SULUENN  Unheard of in Has occurred tmh:rilzc?l,?s]ters n %n\(;\?ogrdtsvivéze Uﬂ;ﬁgg ?r frequently at

the industry once or twice y oo the location or

. . but not at or may is likely to .

in the industry . - is expected to

Woodside possibly occur  occur

occur
Likelihood 1 2 3 4 5
Level

2.6.5.3 Calculate the Risk Rating

The risk level is derived from the consequence and likelihood levels determined above in accordance
with the risk matrix shown in Figure 2-6. A likelihood and risk rating is only applied to environmental
risks using the Woodside risk matrix.

This risk level is used as an input into the risk evaluation process and ultimately for prioritising further
risk reduction measures. Once each risk is treated to ALARP, the risk rating articulates the ALARP
baseline risk as an output of the ENVID studies.
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Likelihood Level Risk

Rating

Severe
Very High
High

Figure 2-6: Woodside risk matrix —risk level

Consequence Level

To support ongoing risk management (a key component of Woodside’s Process Safety Management
Framework — refer to Implementation Strategy (Section 7)), Woodside uses the concept of ‘current
risk’ and applies a current risk rating to indicate the current or ‘live’ level of risk, considering the
controls that are currently in place and regularly effective. Current risk rating is effective in articulating
potential divergence from baseline risk, such as if certain controls fail or could potentially be
compromised. Current risk ratings aid in the communication and visibility of the risk events, and
ensures risk is continually managed to ALARP by identifying risk reduction measures and assessing
acceptability.

2.7 Impact and Risk Evaluation

Environmental impacts and risks cover a wider range of issues, differing species, persistence,
reversibility, resilience, cumulative effects, and variability in severity than safety risks. Determining
the degree of environmental risk, and the corresponding threshold for whether a risk/impact has
been reduced to ALARP and is acceptable, is evaluated to a level appropriate to the nature and
scale of each impact or risk. Evaluation includes considering the:

e Decision Type

e Principles of ESD — as defined under the EPBC Act

e Internal context — ensuring the proposed controls and risk level are consistent with Woodside
policies, procedures and standards (Section 6 and Appendix A)

e External context — the environment consequence (Section 6) and stakeholder acceptability
(Section 5)

e Other requirements — ensuring the proposed controls and risk level are consistent with national
and international standards, laws and policies.

In accordance with Environment Regulation 10A(a), 10A(b), 10A(c) and 13(5)(b), Woodside applies
the process described in the subsections below to demonstrate ALARP and acceptability for
environmental impacts and risks, appropriate to the nature and scale of each impact or risk.

2.7.1 Demonstration of ALARP

Descriptions have been provided in Table 2-5 to articulate how Woodside demonstrates that different
risks, impacts and Decision Types identified within the EP are ALARP.

Table 2-5: Summary of Woodside’s criteria for ALARP demonstration

Risk Impact Decision Type

Low and Moderate Negligible, Slight, or Minor A
(below C level consequences) (D, Eor F)
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Risk Impact Decision Type

Woodside demonstrates these risks, impacts and decision types are reduced to ALARP if:

e controls identified meet legislative requirements, industry codes and standards, applicable company requirements
and industry guidelines

o further effort towards impact/risk reduction (beyond employing opportunistic measures) is not reasonably
practicable without sacrifices grossly disproportionate to the benefit gained.

High, Very High or Severe Moderate and above B and C
(C+ consequence risks) (A,BorC)

Woodside demonstrates these higher order risks, impacts and decision types are reduced to ALARP (where it can be
demonstrated using good industry practice and risk-based analysis) that:

e legislative requirements, applicable company requirements and industry codes and standards are met
e societal concerns are accounted for
e the alternative control measures are grossly disproportionate to the benefit gained.

2.7.2 Demonstration of Acceptability

Descriptions have been provided in Table 2-6 to articulate how Woodside demonstrates that different
risks, impacts and Decision Types identified within the EP are Acceptable.

Table 2-6: Summary of Woodside’s criteria for acceptability

Risk Impact Decision type

Negligible, slight, or minor
(D, E or F)

Lower order impacts and risks do not contravene the principles of ESD. Given the classification (Section 2.6.4) of
these lower order impacts and risks they will not threaten:

e serious or irreversible environmental damage

Low and moderate A

e the quality of the environment available to future generations
e biodiversity and ecological integrity (DAWE, 2003).

Woodside demonstrates these lower order risks, impacts and decision types are of a level that is 'Broadly Acceptable'
if they meet:

e legislative requirements
e industry codes and standards
e applicable company requirements

and where further effort towards reducing risk (beyond employing opportunistic measures) is not reasonably
practicable without sacrifices grossly disproportionate to the benefit gained.

High, very high or severe Moderate and above (D, E or F) B and C

Woodside demonstrates these higher order risks, impacts and decision types are of an ‘Acceptable’ level if it can be
demonstrated that the predicted levels of impact and/or residual risk, are:

e managed to ALARP (as described in Section 2.7.1), and
e meet the following criteria, appropriate to the nature and scale of each impact and risk:
- Impact/risk does not contravene relevant principles of ESD, as defined under the EPBC Act.

- Internal context — the proposed controls and consequence/risk level are consistent with Woodside policies,
procedures and standards.

- External context — stakeholder expectations and feedback have been considered (Section 5).

- Other requirements — the proposed controls and consequence/risk level are consistent with national and
international industry standards, laws and policies, and applicable plans for management and conservation
advices, conventions, and significant impact guidelines (e.g. for MNES) have been considered.

Where there are significant complexities in assessing and managing impacts to different receptors and for
demonstrating how these impacts are acceptable (e.g. significant stakeholder concern for specific receptors, lack of
consensus of appropriate controls or standards), acceptability may be demonstrated separately for key receptors. This
is not applicable for risks, given the consequence of an unplanned risk event occurring may not be acceptable and,
therefore, acceptability is demonstrated in the context of the residual likelihood of an event occurring.
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2.8 Recovery Plan and Threat Abatement Plan Assessment

To support the demonstration of acceptability, a separate assessment is undertaken to demonstrate
that the EP is not inconsistent with any relevant recovery plans or threat abatement plans (refer
Section 1.9.1.3.1). The steps in this process are:

¢ Identify relevant listed threatened species and ecological communities (Section 4.4.4).

e |dentify relevant recovery plans and threat abatement plans (Section 4.4.4.1).

e List all objectives and (where relevant) the action areas of these plans, and assess whether
these objectives/action areas apply to government, the Titleholder, and the Petroleum Activities
Program (Section 6.7).

e Forthose objectives/action areas applicable to the Petroleum Activities Program, identify the
relevant actions of each plan, and evaluate whether impacts and risks resulting from the
activity are clearly not inconsistent with that action (Section 6.7).

2.9 Environmental Performance Outcomes, Standards and Measurement Criteria

EPOs, EPSs and MC have been defined to address the potential environmental impacts and risks
and are presented in Section 6.

2.10 Implementation, Monitoring, Review and Reporting

An implementation strategy for the Petroleum Activities Program describes the specific measures
and arrangements to be implemented for the duration of the Petroleum Activities Program. The
implementation strategy is based on the principles of AS/NZS ISO 14001:2016 Environmental
Management Systems, and demonstrates:

e control measures are effective in reducing the environmental impacts and risks of the
Petroleum Activities Program to ALARP and acceptable levels.

e EPOs and standards set out in the EP are met through monitoring, recording, audit,
management of non-conformance and review.

e all environmental impacts and risks of the Petroleum Activities Program are periodically
reviewed in accordance with Woodside’s risk management procedures.

e roles and responsibilities are clearly defined, and personnel are competent and appropriately
trained to implement the requirements set out in this EP, including in emergencies or potential
emergencies.

e arrangements are in place to respond to and monitor impacts from oil pollution emergencies.
e environmental reporting requirements, including ‘reportable incidents’, are met.
e appropriate stakeholder consultation is performed throughout the activity.

The implementation strategy is presented in Section 7.

2.11 Stakeholder Consultation

A stakeholder assessment is performed to identify relevant persons (as defined under Regulation
11A of the Environment Regulations). An activity update is issued electronically to relevant
stakeholders to provide a reasonable consultation period. Further details and information are
provided to any stakeholder if requested.

Each stakeholder response is summarised and assessed and a response, where appropriate, is
provided by Woodside.

The stakeholder consultation, along with the process for ongoing engagement and consultation
throughout the activity, is presented in Section 5. A copy of the full text correspondence with relevant
people is provided in Appendix F.
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3. DESCRIPTION OF THE ACTIVITY

3.1 Overview

This section has been prepared in accordance with Regulation 13(1) of the Environment
Regulations, and describes the activities to be performed as part of the Petroleum Activities Program
under this EP.

3.2 Project Overview

The proposed Petroleum Activities Program comprises a 2D MSS in the Bonaparte Basin. Table 3-1
provides an overview of the key characteristics of the seismic survey. The commencement of the
activities is subject to approvals, vessel availability and weather constraints.

Table 3-1: Petroleum Activities Program overview

Iltem Description
Petroleum Title NT/P86
Location Bonaparte Basin
Active Source Area (km?) 16,373 km2
Operational Area (km?) 21,140 km?
Water Depths in the Active Source Area 12m-384m
Vessels Up to four vessels — one seismic acquisition vessel and up to
three chase/ support vessels

3.3 Purpose of the Activity

The purpose of the survey is to acquire geophysical data to improve subsurface imaging within
NT/P86 that allows Woodside to define and assess the commerciality of potential hydrocarbon
accumulations in NT/P86 and adjacent waters.

3.4 Location

The proposed seismic survey is located fully within the Australian Commonwealth seabed extents of
the Bonaparte Basin. The northern part of the survey extends beyond the limits of the Australian
Exclusive Economic Zone (EEZ) (Commonwealth waters); and approximately 4935 km? of the Active
Source Area and approximately 6043 km? of the Operational Area are located within an area of
overlapping jurisdiction (the 1997 Perth Treaty area), subject to the seabed jurisdiction of Australia
and the water column jurisdiction of Indonesia, as described in Section 4.5.2.

For the purposes of this EP, three areas have been defined for the survey based on the type of
activities that will be undertaken and the discharge of the seismic source. The following areas apply:
e Active Source Area

e Operational Area

e Node Survey Area.

These areas are presented in Figure 3-1 and Figure 3-2 and a description of each area is provided
below.

The southern boundary of the Operational Area is located approximately 187 km north of Darwin
and approximately 45 km north of Cape Van Diemen, on the north-west coast of Melville Island. The
closest emergent feature to the Operational Area is Seagull Island, which is located approximately
7 km north-west of Cape Van Diemen and approximately 40 km south of the southern boundary of
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the Operational Area. The Operational Area overlaps with the Multiple Use Zone of the Oceanic
Shoals Marine Park. Further details of this AMP are described in Section 4.6.1.

3.4.1 Active Source Area

The Active Source Area is defined as the maximum potential area within which seismic acoustic
emissions may occur for the purpose of acquiring data. Vessel run-ins, run-outs and soft starts where
the acoustic source is active will occur within the Active Source Area. Seismic source testing (i.e.
bubble tests) will also occur within the Active Source Area. The seismic source will not be discharged
outside of this area.

The extent of the Active Source Area is approximately 16,373 km?, within which up to a maximum of
4475 full-fold line km of 2D seismic data will be acquired. Boundary coordinates for the area are
provided in Table 3-2 and shown in Figure 3-1.

3.4.2 Operational Area

The Operational Area includes both the Active Source Area and a surrounding buffer for the purpose
of vessel line turns and other vessel manoeuvres. The seismic source will not be discharged within
this buffer.

The extent of the Operational Area is approximately 21,140 km2. Boundary coordinates for the area
are provided in Table 3-2 and shown in Figure 3-1.

Table 3-2: Boundary coordinates

(GDA!S_A(,)(I:Daet;QeZOI\I/rI]i;utes) Letitvele Lomgies
Active Source Area
1 09°15.79840001' S 131°20.53010680' E
2 09°30.57563119' S 131°20.53380865' E
3 09°55.33574446' S 131°14.35040415' E
4 09°55.32835159' S 131°04.43423189' E
5 10°32.94085564' S 130°49.75517297' E
6 10°40.33772682' S 130°42.36029595' E
7 10°40.31488870' S 129°51.14678407' E
8 09°42.79360837' S 130°07.16020891' E
9 09°25.21802315' S 130°24.60787043' E
Operational Area
1 09°13.91561839' S 131°25.98763874' E
2 09°31.23569306' S 131°25.99624075' E
3 10°00.75571893' S 131°18.63168297' E
4 10°00.77413932' S 131°08.41281281' E
5 10°35.96635342' S 130°54.44034437' E
6 10°45.75954419' S 130°44.65191238' E
7 10°45.72635904' S 129°43.85698078' E
8 09°40.03281565' S 130°02.22359102' E
9 09°25.47502563' S 130°16.67714101' E
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3.4.3 Node Survey Area

The Node Survey Area is defined as the area where AUV nodes, commercial nodes and the
velocimeter will be deployed during the node survey which will be completed within the survey
window (Section 3.6.3.2). The area is about 20 km in diameter (Figure 3-2) in water depths of 120
- 190 m and is outside the Oceanic Shoals AMP.

This document is protected by copyright. No part of this document may be reproduced, adapted, transmitted, or stored in any form by
any process (electronic or otherwise) without the specific written consent of Woodside. All rights are reserved.

Controlled Ref No: G2000UF1401753420 Revision: 2 Woodside ID: 1401753420 Page 39 of 443

Uncontrolled when printed. Refer to electronic version for most up to date information.




Galactic Hybrid 2D MSS Environment Plan

Legend

| Operational Area

[ Active Source Area

m Area of Overlapping Jurisdiction

["""] Outer Limit of EEZ Amended to Perth Treaty 1997
Petroleum Titles

Operator

[ ] other Operators

TL-SO15-01

TL-SO-19-16

CRS: GCS GDA 1994
DRIMS No.1401677298 01

WA;548-P——NT/RL:1——NT/P88
EBCO, DeLorme, NaturalVue.

Esri. HERE, Garmin, FAO, NOAA USGS

Figure 3-1: Location of the Active Source Area and Operational Area
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3.5 Timing and Duration

The survey will take place between 1 May and 16 August 2022. The survey duration will depend
upon the final selected line plan (refer to Section 3.6.3.3). For example, the survey duration will be
approximately 30 — 35 days for up to 2275 full-fold line km of 2D seismic data, and approximately 55
— 60 days for up to 4475 full-fold line km of 2D seismic data.

The survey duration relates to the time that the seismic survey vessel is in the Operational Area with
the towed seismic source array and streamer deployed for the purpose of undertaking the Petroleum
Activities Program. In the event that the seismic vessel needs to demobilise from the Operational
Area (for example, a severe weather event), any time that the vessel is demobilised from the
Operational Area will not be counted towards the survey duration. Survey durations also exclude any
pre-scouting that may be required, prior to the commencement of survey acquisition, as determined
through stakeholder engagement activities. Pre-scouting activities will be completed within the 1 May
to 16 August timeframe.

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 5 and commitments made
in Section 6 of this EP.

3.6 Activity Components

3.6.1 Survey Method

The survey proposed is similar to most others conducted in Australian marine waters (in terms of
technical methods and procedures), with the exception of the proposed use of a combination of
autonomous underwater vehicle (AUV) nodes and commercial seismic nodes (see Section 3.6.3.2).
The survey will be conducted using a single seismic vessel. It will involve the acquisition of up to
approximately 4475 full-fold line km of 2D seismic data.

The seismic vessel will traverse pre-determined sail lines within the Active Source Area. As the
vessel travels along a survey line series, seismic air sources are used to generate acoustic pulses
approximately every 9 — 18 seconds, based on a 25 m shot point interval and approximately 4 knot
tow speed. These acoustic pulses are directed vertically through the water column and into the
seabed. The released sound will be attenuated and reflected at geological boundaries, with the
reflected signals detected by sensitive microphones called ‘hydrophones’, embedded within a cable,
or a streamer towed behind the survey vessel, with the addition of AUV and commercial seismic
nodes deployed to detect the signal from the seabed.

The reflected sound is then processed to generate a seismic image providing information about the
structure and composition of geological formations below the seabed.

3.6.2 Seismic Source

The proposed survey will use a seismic source array within the Active Source Area, consisting of
air-powered source elements to generate acoustic pulses by periodically discharging compressed
air into the water column. Energy from these pulses reflects from the boundaries between geological
layers in the sub-surface; the reflected energy of seismic traces is recorded by a series of receivers.

The seismic source will be a ‘single source’ with a total discharge volume of up to 3500 cubic inches
(cuin). The seismic source specifications were selected following a technical assessment, and a
review of legacy seismic survey parameters. The source specifications have considered the range
of water depths within the Active Source Area and depth of the targets within the subsurface geology
to ensure adequate seismic imaging. It was determined that a maximum volume of 3500 cuin is
required to adequately image subsurface prospects.
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Further information regarding operation of the seismic source during seismic data acquisition is
provided in Section 3.6.3.3.

3.6.3 Receiver Technology

3.6.3.1 Solid Streamer

The proposed survey will use a seismic vessel to tow one solid streamer (refer to Table 3-3).
Advances in cable technology have led to a new generation of seismic streamers, moving away from
the traditional fluid-filled cable to a solid cable, constructed from extruded foam or gel where the
requirement for fluid has been reduced. This move to solid streamers subsequently reduces the risk
of streamers releasing fluid to the environment.

The streamer will be fitted with steering devices in the form of remote-controlled wings, which enable
both precise depth control and horizontal steering. Horizontal streamer steering reduces feather
(where the streamer tends to veer offline due to wind and currents) correction and enables active
steering. Streamer recovery devices (SRDs) will be fitted to the streamer. If the streamer drops below
about 50 m depth, the SRDs automatically deploy inflatable air bags to raise the streamer to the
surface for retrieval.

3.6.3.2 AUV and Commercial Nodes

The use of nodes in seismic surveys and technology are common practice in the global petroleum
industry and are not new to Australia. The advancement in this technology is the novel use of AUV
seismic nodes in Australian waters. This technological advancement removes the need for ROV
seafloor placement of the nodes in conventional deployment, significantly reduces the time required
to deploy/retrieve the AUV nodes reducing future survey durations and potential displacement of
other marine users. The improvement to both seismic data quality and efficiency from AUV node
acquisition has the potential to reduce both the extent and duration for future seismic surveys in the
area.

During the survey, a chase/support type vessel will be used to deploy and retrieve a maximum ten
AUV and commercial nodes within the Node Survey Area (i.e. five AUV and five commercial nodes)
(Figure 3-2). The vessel will be operated under the instruction of the seismic node contractor using
a communications protocol with the primary seismic contractor fleet. The AUV nodes will be paired
with equivalent commercial nodes to verify the technology in terms of the verification of seismic data
recorded. The nodes will be deployed on the seabed along one of the existing lines intersecting the
Node Survey Area (approximately 20 km diameter). The seismic vessel will then re-acquire this
existing line for a period of between 24 to 48 hrs with the same source configuration and source
interval.

Each AUV node is planned to have maximum four placements along this line during the survey
before retrieval. The Commercial nodes will not be repositioned after their initial placement. The
maximum number of days that the nodes will be deployed is five After which the nodes and all
associated equipment will be recovered.

The AUV nodes are self deploying and recovering, using current AUV technology similar to Slocum
gliders — these are autonomous vehicles that move up and down through the water column by
changing buoyancy. The proposed AUV nodes are cylindrical in shape with short wings on the sides
for flight stabilisation and steering. They are approximately 1000 millimetres (mm) long and 300 mm
in diameter (weighs approximately 30 kilograms (kg) in air and 10 kg in sea water). The AUV nodes
operate autonomously through the water column and will settle temporarily on the seabed to listen
to/record the seismic signal. The AUV nodes will be fitted with thrusters to be periodically used for
propulsion, navigation assistance, managing low impact landings and assist with take-offs as
required.
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Recovery devices are included within each AUV node, which will deploy inflatable bags to raise the
node to the surface if the node is unable to surface. An ROV will also be used as an alternate method
to recover the AUV nodes as required. The AUV nodes will be pre-programed prior to deployment
and will be supported during subsea deployment by ultra-short baseline (USBL) acoustic positioning
updates from the surface vessels. On the surface, the AUV nodes will be positioned by GPS and
their position transmitted to the survey vessel by radio link. The AUV units will have onboard “health
check” diagnostic capability to confirm all sensors are working as expected and where found to be
in fault the AUV will surface and message the supporting vessels for retrieval.

The commercial hodes are negatively buoyant, do not require mooring weights and will be deployed
and recovered by a small ROV. The commercial nodes will weigh approximately 21 kg (9.5 kg in sea
water) and measure approximately 346 mm (length), by 289 mm (width) and 138 mm (height). The
commercial nodes will be placed on the seabed using an ROV.

3.6.3.3 Velocimeter

A Nortek Vector (Velocimeter) and frame will be deployed to the seabed as part of the AUV node
trial. The Nortek Vector is a high-accuracy single-point current meter that is capable of acquiring 3D
velocity in a very small volume at rates up to 64 Hz. The velocimeter measures water speed using
the Doppler effect by transmitting a short pulse of sound, listening to its echo and measuring the
change in pitch or frequency of the echo. It is widely used for sediment transport applications, small-
scale turbulence measurements and coastal engineering studies.

The velocimeter consists of a titanium probe, polyoxymethylene (POM) housing, and fasteners and
it sits on a frame which is 1.94 m x 1.68 m.

The velocimeter will be lowered to the seabed by a davit/winch (small crane) and will attach to a
surface buoy. Itis planned to be deployed in one location for approximately a week, however it may
need to be moved depending upon operational requirements such as seabed stability/verticality of
the frame, localised oceanographic conditions or equipment functionality.

The velocimeter is an acoustic instrument which transmits a short pulse of sound to measure the
currents. The acoustic frequency is 6 MHz with a dynamic range of 90 dB. Sound source levels for
this instrument are expected to be similar to those of acoustic doppler profilers (ADCPs) — i.e. 214-
227 dB re 1yPa@1m (Jiménez-Arranz et al., 2020).

The velocimeter will be removed via the davit/winch at the end of the survey. The surface buoy
attachment will assist in the recovery.

3.6.4 Seismic Data Acquisition

2D seismic data will be acquired along a grid of broadly-spaced, approximately orthogonal lines
(spaced approximately 1.5 - 15 km apart) within the Active Source Area. Lines will be orientated
approximately northeast-southwest and northwest-southeast. A maximum of 4475 line km of 2D
seismic data will be acquired, including a limited number of well-to-seismic tie lines to link the 2D
data acquisition with exploration data available at existing well locations in the region.

Two indicative line orientation examples are presented in Figure 3-2, a potential base case (2275
full-fold line km) and a potential extended case (4475 line km). The final line plan will be designed in
accordance with the parameters and the environmental management measures outlined in this EP.

The seismic vessel will traverse the sail lines at a speed of approximately 4 knots. The seismic vessel
will tow a seismic source array and a single streamer beneath the water surface. As the vessel
travels along the sail lines, a series of acoustic pulses (approximately every 9 — 18 seconds based
on a shot point interval of approximately 25 m) will be directed down through the water column and
seabed. A summary of the 2D seismic survey parameters is provided in Table 3-3.
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Before the beginning of each new acquisition line, a 'soft start' will take place. The soft start entails
turning on the air-powered source at low power and gradually and systematically increasing the
output until full operational power is achieved. Power will be built up slowly from a low energy start-
up. This typically involves starting with the smallest single air-powered source element in the array
and gradually adding in others. This build-up of power generally occurs in uniform stages to provide
a constant increase in output.
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Figure 3-2: Example acquisition line plans
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Table 3-3: Survey acquisition parameters

Parameter Galactic Hybrid 2D MSS

Max. line km of seismic data 4475 km

= g Max. sail line length ~200 km

% % Line separation (nominal) 1.5-15km

o g Line orientation (approximate) NE/SW and NW/SE
Seismic vessel sail line speed 3 -5 knots
Airgun array capacity (approximate) <3500 cuin

o2 Operating pressure 2000 psi

g 'é Airgun array tow depth 6-8m

2 .qé_) Shot point interval 25m
Peak frequency range 2-200 Hz
Streamer type Solid

s No. of streamers 1

g g- Streamer length (approximate) 12 km

2 § Streamer spacing N/A
Streamer depth (approximate) upto 20 m

3.6.5 Project Vessels

The survey will be conducted using a single seismic vessel. The chase/support vessel will
accompany the seismic vessel and may re-supply it with fuel and other logistical and operational
supplies (including taking the seismic vessel under tow, if required). Another vessel, similar to a
chase/support vessel, will be utilised during the node survey for AUV/commercial node and
velocimeter deployment/retrieval. An additional chase/support vessel may be used to manage
interactions with shipping and fishing activities, if required.

Vessels used during the primary survey are required to operate in accordance with the seismic
contractor’'s operations and HSE policies and procedures, which are incorporated into project
documentation that has been assured by Woodside. Where the support/chase vessels are sourced
from a secondary company, those vessels will be operated under their own safety management
system which will be abridged to the primary seismic contractor's safety management system
iffwhere applicable. Table 3-4 outlines the typical parameters of the vessels that will be used during
the survey.

Table 3-4: Typical vessel specifications

Specification Seismic Vessel Support Vessel Chase Vessel
Gross registered tonnage (GRT) ~8,000-12,000 ~3,000 <600
Length overall ~110 m ~65m ~22m
Breadth ~40m ~20m ~6m
Draft (max) 8m 7m ~2m
Persons on board 60 12-20 4-12
Fuel type Marine diesel oil (MDO) MDO MDO
Max capacity of largest fuel tank 650 m3 <650 m? <250 m®
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The seismic vessel and towed array, comprising the airgun array and a single streamer, which
includes header buoy and tail buoy, are surrounded by a Safe Navigation Area (SNA). The SNA will
extend to a radius of 3 nm around the seismic vessel and towed equipment. The support/chase
vessel will be used to ensure third party vessels are prevented from approaching or entering the
SNA.

Potable water, primarily for accommodation and associated domestic areas, will be generated on
the seismic and support/chase vessels using a reverse osmosis system. This process will produce
brine, which is diluted and discharged at the sea surface in accordance with the controls detailed in
Section 6.4.6.

The project vessels will also discharge deck drainage from open drainage areas, bilge water from
closed drainage areas, putrescible waste and treated sewage and grey water. Any hazardous and
non-hazardous waste will be appropriately stored and transported to shore for disposal.

3.6.6 Helicopters

Crew changes, if required during the survey, will be conducted (depending on timing) either via a
combination of a helicopter operating out of Darwin linking up with the seismic vessel, or, more
probably, via support/chase vessel port calls.

3.6.7 Refuelling

At-sea refuelling (bunkering) of the seismic vessel may occur, depending on fuel consumption during
the survey. At-sea refuelling operations will only occur within the Operational Area, and in
accordance with contractor operational procedures and the control measures outlined in Section
6.6.3.
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4. DESCRIPTION OF THE EXISTING ENVIRONMENT

4.1 Overview

In accordance with Regulations 13(2) and 13(3) of the Environment Regulations, this section
describes the existing environment that may be affected by the activity (planned and unplanned, as
described in Section 3), including details of the particular relevant values and sensitivities of the
environment, which were used for the risk assessment.

The EMBA! is the largest spatial extent where unplanned events could have an environmental
consequence on the surrounding environment. For this EP, the EMBA is the potential spatial extent
of surface and in-water hydrocarbons at concentrations above ecological impact thresholds, in the
event of the worst-case credible spill. The ecological impact thresholds used to delineate the EMBA
are defined in Section 6.6.1. The worst-case credible spill scenario for this EP is a vessel collision
resulting in hydrocarbon release. Note, no shoreline accumulation of hydrocarbons above threshold
concentrations (100 g/m? or 10 g/m?) resulted from the modelled worst-case credible spill. Woodside
recognises that hydrocarbons may be visible at lower concentrations than the ecological impact
thresholds defined in Section 6.6.1. These visible hydrocarbons are not expected to cause
ecological impacts. In respect of this, an additional socio-cultural EMBA is defined, as the potential
spatial extent within which social-cultural impacts may occur from changes to the visual amenity of
the marine environment. Receptors relevant to the socio-cultural EMBA include Commonwealth and
Northern Territory marine protected areas (MPASs), National and Commonwealth Heritage Listed
places, areas of tourism and recreation, and commercial and traditional fisheries. For this EP, the
socio-cultural EMBA for surface hydrocarbons encompasses an area fully within the boundaries of
the EMBA for ecological impacts. The EMBA and socio-cultural EMBA are described in Table 4-1
and shown in Figure 4-1.

It should be noted that each EMBA presented does not represent the predicted coverage of any one
hydrocarbon spill or a depiction of a slick or plume at any particular instant in time. Rather, the areas
are a composite of a large number of theoretical paths, integrated over the full duration of the
simulations under variations in metocean conditions.

Table 4-1: Hydrocarbon spill thresholds used to define exposure areas for surface and in-water
hydrocarbons

Hydrocarbon EMBA? Socio-cultural EMBA? Planning area for scientific
type monitoring
Surface 10 g/m? 1 g/m?
This represents the This represents a wider area where a visible sheen may be present
minimum oil thickness on the surface and, therefore, the concentration at which socio-
(0.01 mm) at which cultural impacts to the visual amenity of the marine environment
ecological impacts (e.g. to may occur. However, it is below concentrations at which ecological
birds and marine mammals) | impacts are expected to occur.
are expected to occur. This low exposure value also establishes the planning area for
scientific monitoring (NOPSEMA guidance note: A652993, April
2019).
Dissolved 50 ppb 10 ppb
This represents potential toxic effects, particularly This low exposure value establishes
sublethal effects to highly sensitive species (NOPSEMA | the planning area for scientific
guidance note: A652993, April 2019). As dissolved monitoring (based on potential for
hydrocarbons are within the water column and not exceedance of water quality triggers)
visible, impacts to socio-cultural receptors are associated | (NOPSEMA guidance note: A652993,
with ecological impacts. Therefore, dissolved
hydrocarbons at this threshold also represent the level at

! Note, the EMBA has been defined by extrapolating the spill modelling results (for the different hydrocarbon fates) to each corner of the
Operational Area.
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Hydrocarbon
type

EMBA? Socio-cultural EMBA?

Planning area for scientific
monitoring

which socio-cultural impacts may occur. The review and
results are presented in Section 6.6.1.

Entrained

100 ppb

This represents potential toxic effects, particularly
sublethal effects to highly sensitive species (NOPSEMA
guidance note: A652993, April 2019). As entrained
hydrocarbons are within the water column and not
visible, impacts to socio-cultural receptors are associated
with ecological impacts. Therefore, entrained
hydrocarbons at this threshold also represent the level at
which socio-cultural impacts may occur.

April 2019). This area is described
further in Appendix D.

In the event of a spill, DNP will be
notified of AMPs which may be
contacted by hydrocarbons at this
threshold Table 7-4.

Shoreline

100 g/m? 10 g/m?

This represents the This represents the
threshold that could impact volume where

the survival and hydrocarbons may be
reproductive capacity of visible on the shoreline
benthic epifaunal but is below
invertebrates living in concentrations at which
intertidal habitat. ecological impacts are
expected to occur.

N/A

! Further detail including the source of the thresholds used to define the exposure areas in this table are provided in Section 6.6.1.

This document is protected by copyright. No part of this document may be reproduced, adapted, transmitted, or stored in any form by

any process (electronic or otherwise) without the specific written consent of Woodside. All rights are reserved.

Controlled Ref No: G2000UF1401753420 Revision: 2 Woodside ID: 1401753420

Uncontrolled when printed. Refer to electronic version for most up to date information.

Page 49 of 443




Galactic Hybrid 2D MSS Environment Plan

~|Legend
| Operational Area
[ Active Source Area
- - = Outer Limit of Coastal Waters (3NM Limit)
[ ]Ecological EMBA
[]socio-Cultural EMBA

Timor Leste

Kilometres

CRS: GCS GDA 1994
DRIMS No.1401677298 02

Basemap GeosciencesAusiralia, Esi, GEBCO, DeLorme, NaturalVue

Figure 4-1: Environment that may be affected by the Petroleum Activities Program
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4.2 Regional Context

The Operational Area is located within the North Marine Region (NMR), as defined under the
Integrated Marine and Coastal Regionalisation of Australia (IMCRA v4.0) (Commonwealth of
Australia, 2006), in water depths of about 11 m to 405 m. The NMR comprises Commonwealth
waters from west Cape York Peninsula to the NT/WA border. The region covers approximately
625,689 km? of tropical waters in the Gulf of Carpentaria and Arafura and Timor seas. Within the
NMR, the Operational Area overlaps with two provincial bioregions—the Northwest Shelf Transition
and Timor Transition (Figure 4-2).

The Northwest Shelf Transition is characterised by the following biophysical features (DSEWPaC),
2012a):

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

e Water depths range between 0-330 m, with the majority of the bioregion occurring in depths of
10-100 m.

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

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

e Contains a variety of geomorphic features, including terraces, plateaus, sand banks, canyons
and reefs.

e 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.

e The Timor Transition is characterised by the following biophysical features (DSEWPaC,
2012a):

e Comprises shelf terrace and slope that extends into waters 200-300 m deep in the Arafura
Depression.

e Extensively dissected into a series of canyons around 80-100 m deep and 20 km wide.

e The ITF brings warm waters from the western Pacific Ocean through the Indonesian Sea into
the Timor and Arafura Seas.

e Sediments are mainly rich in calcium carbonate, although sediment type varies from sandy
substrate to soft muddy sediments and hard rocky substrate.

e Primarily influenced by oceanographic processes associated with tides, which also dominate
the process of mobilising of seabed sediments in deeper waters and channels of the Arafura
sea.

e Pelagic species are prominent in the open water environment of the Timor Transition, and the
shelf edge is believed to support distinct benthic communities associate with cooler water
upwellings.

A small portion of the south-west corner of the EMBA enters the North-west Marine Region (NWMR).
Additionally, another marine provincial bioregion, the Northern Shelf Province, overlaps with the
south-east section of the EMBA.
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Figure 4-2: Location of the IMCRA provincial bioregions with reference to the Operational Area
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4.3 Physical Environment

Table 4-2 provides a summary of the physical characteristics of the environment within the
Operational Area and EMBA, as relevant to the Petroleum Activities Program.

Table 4-2: Physical characteristics of the Operational Area and EMBA

Receptor

Description

Climate and meteorology

Seasonal
patterns

The NMR experiences a tropical monsoonal climate with distinct wet (October to March) and dry (April
to September) seasons. The region experiences complex weather cycles including high temperatures
and heavy seasonal yet variable rainfall and cyclones, which can both be destructive (loss of seagrass
and mangroves) and constructive (mobilisation of sediment into coastal habitats).

Air
temperature

Average maximum temperatures during summer of 33.7 °C and average minimum temperatures of
18.5 °C in winter (Bureau of Meteorology [BoM], 2020), as measured at Darwin Airport located about
183 km south of the Operational Area (Figure 4-3).

Rainfall

Average maximum rainfall of 412.6 millimetres (mm) during summer and average minimum rainfall of
2.6 mm °C in winter (BoM, 2020), as measured at Darwin Airport located about 183 km south of the
Operational Area (Figure 4-3).

Wind

Winds vary seasonally, with a strong tendency for winds from the west during summer and the south-
east in winter (Rothlisberg et al., 2005). Offshore winds in summer are predominantly from the west-
north-west to west-south-west due to the North West Monsoon (Woodside, 2019). Winds typically
weaken and are more variable during the transitional period between the summer and winter regimes
(typically April and August).

Tropical
cyclones

Tropical cyclones are common in the region and usually form in an active monsoon trough, producing
heavy rains, strong wind, large swells and storm surges. Tropical cyclone activity can occur between
November and April and is most frequent in the area during January to March, with an annual average
of about one storm per month. Cyclones are less frequent in the area in the months of November,
December and April. However, historically, the most severe storms have occurred in April.

Oceanography

Currents

The large-scale ocean circulation of the NMR is influenced primarily by tidal flows which drive long-
term transport patterns through the region. The movement of tidal waters across the northern
Australian marine environment is complex, due to the barrier of islands and submerged reefs in the
Torres Strait hindering tidal energy entering from the Coral Sea.

The region experiences minor influence from oceanographic currents including the Indonesian
Throughflow (ITF) and South Equatorial Current (DSEWPaC, 2012a). The ITF transports warm waters
from the Pacific Ocean into the Indian Ocean through the Indonesian seas (Figure 4-4). The strength
of the ITF is seasonal with it being 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).

The waters within the north of the Operational Area may be marginally influenced by the South
Equatorial Current, the strength of which varies seasonally. Surface currents around the Timor Trench
move westward into the Indian Ocean during the dry season but have no particular direction during
the wet season (DEWHA, 2008b).

Currents at 30 m below mean sea level vary in direction but most often come from the north-west and
south-east, averaging speeds of 0.18 m/s™! and occasionally reaching speeds greater than 0.8 m/s*
(Figure 4-5). Currents at 30 m above sea bed generally come from the NNW or SSE, averaging
speeds of 0.12 m/s* (Figure 4-6).

Tides

Tides in the NMR are typically semi-diurnal, with two daily high tides and two daily low tides. Tides
are the primary influencer of oceanographic processes in the Timor Transition bioregion, and drive
the mobilisation of seabed sediments in deeper waters and channels of the Arafura Depression.

Storm surges and cyclonic events can significantly raise sea levels above predicted tidal heights
(Pearce et al., 2003).

Wave height

Waves in the region are generally <1 m in height year-round, with the highest waves usually occurring
in winter. In summer, waves flow from the south-west due to south-westerly wind-sea generated
waves from summer monsoons and the persistent perennial Indian Ocean Swell (originating in the
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Receptor Description
Southern Ocean) arriving from the south-west (Woodside, 2019). In winter, waves are influenced by
wind-sea generated waves from overland winter Trade Winds (easterlies) and persistent perennial
Indian Ocean Swell (originating in the Southern Ocean) arriving from the south-west (Woodside,
2019).
Seawater Surface waters are relatively warm year round due to the tropical water supplied by the ITF, with

characteristics

temperatures ranging from 26.5 °C to 28.2 °C (Locarnini et al., 2018). Near seabed temperatures in
deeper waters (greater than 200 m water depth) are less variable, with temperatures averaging 15.8
°C year round.

Jacobs (2016) investigated water quality samples located within and nearby to the Operational Area
and found the majority of metal concentrations were below the Australian and New Zealand
Environment and Conservation Council (ANZECC) and Australian and New Zealand Guidelines for
Fresh and Marine Water Quality (2000), with copper concentrations occasionally reported to slightly
exceed the guidelines. Total recoverable hydrocarbons and benzene, touluene, xylenes and
naphthalene were below laboratory reporting limits at all sites and depths for each season (Jacobs,
2016). Variation in surface salinity across the region throughout the year is minimal, with little
difference in salinity between the surface water and bottom water at all sites during all seasons
(Jacobs, 2016). The only potential factors affecting surface water salinity are climatic events (i.e.
precipitation and evaporation).

Turbidity is primarily influenced by sediment transport by oceanic swells and primary productivity
(Pearce et al., 2003). Turbidity in the region is very low and stable across all seasons (Jacobs, 2016).

Bathymetry and

seabed habitats

Bathymetry

The majority of the seabed within the Operational Area can be characterised by a largely uniform
slope of moderate gradient covering the mid-outer continental shelf and slope (Figure 4-7). Depths
within the Operational Area range from 11 m at Lynedoch Bank to 405 m at the northern extent of the
Operational Area. The gradient of the slope in the southern half of the Operational Area averages -
0.2% before increasing in the northern half to -0.4%.

The south-west portion of the Operational Area partially overlaps with the Van Diemen Rise which, as
a whole, represents an area of relatively complex bathymetry containing several geomorphic features
including carbonate banks, terraces, ridges and valleys (Przeslawski et al., 2011). The portion of the
Operational Area that overlaps the Van Diemen Rise is characterised by deep-water channels along
the seabed and bank environments that are interspersed by relatively shallow channels (Heap et al.,
2010). The benthic communities associated with the Van Diemen Rise are described in Section
4.4.3.3.

The shelf edge occurs at water depths of 120-180 m (Jongsma, 1974).

Extensive palaeo-river channels up to 150 km long, 5 km wide and 240 m deep connect the Joseph
Bonaparte Gulf (JBG) Ocean Basin with the old shoreline at the edge of the shelf. These channels
funnel cooler oceanic waters up onto the Van Diemen Rise (DEWHA, 2008).

Marine
sediment

Sediments within the Timor Transition are mainly calcium carbonate rich, although sediment type
varies from sandy substrate to soft muddy sediments and hard rocky substrate (DEWHA, 2008).
Sediments within the Northwest Shelf Transition are characteristically different from other areas of the
NMR, as they tend to be dominated by soft muds, which are the result of relict mud deposition as well
as modern carbonate and terrigenous mud deposition (DEWHA, 2008).

Sediment within the Operational Area largely consists of sandy substrate to soft muddy sediments,
with hard substrate types occurring at Lynedoch Bank and Goodrich Bank. On the outer shelf and
upper shelf slope carbonate sediments are mixed with terrigenous clays from Indonesian rivers (Heap
et al., 2004).

Other physical

attributes

Air quality There is limited air quality data for the NMR, however ambient air quality in the Operational Area is
expected to be of high quality.
Ambient light Given the remoteness of the region, anthropogenic light emissions in the Operational Area are

expected to be limited to occasional vessels traversing through the area. No fixed light sources (e.g.
offshore oil and gas platforms) are currently present within the Operational Area.

Ambient noise

Physical and biological processes contribute to natural background sound. Physical processes include
that of wind and waves, while biological noise sources include vocalisations of marine mammals and
other marine species, for example pygmy blue whales and dolphins. Anthropogenic noise may come
from vessels, seismic survey signals and mooring activities. Given the remoteness of the region,
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Receptor Description

anthropogenic noise in the Operational Area is expected to be limited to occasional vessels traversing
through the area.
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Figure 4-3: Monthly average total rainfall (mm) and air temperature (°C), calculated based on
observations at the Darwin Airport weather station from 1941-2020 (BoM, 2020).
Bars show the monthly average total rainfall values, and thick blue and red lines denote monthly average daily minimum and maximum

air temperatures, respectively. Shaded blue and red areas denote monthly recorded extremes of daily minimum and maximum air
temperature, respectively.
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Figure 4-4: Large-scale ocean circulation influencing north-west Australian waters (DEWHA, 2008)
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Data Information: Key Statistics for Data Shown:
Project: Northern Territory Max Curr Spd: 0.86 m/s
Location: Northern Territory [130.3500°E, 9.9400°S)] Mean Curr Spd: 0.18 m/s

Data Period: All data (27-Aug-2019 to 07-Mar-2020) StdDev. Curr Spd: 0.11 m/s
Data Source: Australian Ocean Data Network
Record Elevation: 30 m BMSL (Near Surface Block)
Local Water Depth (m): 194.9 m

Data Summary: Complete

Number of Records: 27174

Missing Data (%): 4.32 .
Calm (% < 0.01m/s): 0.30 Woodside

Figure 4-5: Annual near surface combined frequency of 1-minute mean current speed and direction
(towards) measured at Offshore Northern Territory location (cyclones removed) (IMOS, 2020). Based
on six months of data measured from August 2019 to March 2020
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Current Speed at 5 m ASB (Near Seabed) Rose for Northern Territory, Complete
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Project: Northern Territory Max Curr Spd: 0.48 m/s
Location: Northern Territory [130.3500°E, 9.9400°S) Mean Curr Spd: 0.12 m/s
Data Period: All data (27-Aug-2019 to 07-Mar-2020) StdDev. Curr Spd: 0.07 m/s
Data Source: Australian Ocean Data Network
Record Elevation: 5 m ASB (Near Seabed)
Local Water Depth (m): 194.9 m
Data Summary: Complete
Number of Records: 24272
Missing Data (%): 15.74 0
9 Data (%) Woodside

Figure 4-6: Annual near seabed combined frequency of 1-minute mean current speed and direction

(towards) measured at an Offshore Northern Territory location (cyclones removed) (IMOS, 2020).

Based on six months of data measured from August 2019 to March 2020
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Location Map Legend
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Figure 4-7: Bathymetry of the Operational Area
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4.4 Habitats and Communities

4.4.1 Critical Habitat and Threatened Ecological Communities — EPBC Listed

No marine Critical Habitats or Threatened Ecological Communities (TECs) as listed under the EPBC
Act are known to occur within the Operational Area and EMBA, as indicated by the EPBC Act
Protected Matters Report extracted in December 2020 (Appendix C).

4.4.2 Marine Primary Producers

4.4.2.1 Coral Reef

Coral reef habitats have a high diversity of corals and associated fish and other species of both
commercial and conservation importance. Offshore coral reef within the NMR is generally associated
with shoals and banks. The shoals and banks in the region support tropical marine biota consistent
with that found on emergent reef systems of the Indo West Pacific region including Ashmore Reef,
Cartier Island, Seringapatam Reef and Scott Reef (all of which are located beyond the EMBA).

Coral reef habitat is known to occur within the Operational Area at Lynedoch Bank, and partial coral
habitat has been recorded at Goodrich Bank (Heyward et al., 2017) (described in Section 4.4.3.3).
Within the EMBA, coral reef habitat is known to occur at the ‘Pinnacles of the Bonaparte Basin’ Key
Ecological Feature (KEF) (described in Section 4.6.4.3), Evans Shoal, Tassie Shoal and Blackwood
Shoal (described in Section 4.4.3). Coral reef habitat may also be present along the Indonesian
coastline, within the EMBA.

4.4.2.2 Seagrass Beds/Macroalgae

Seagrass beds and macroalgal habitats represent a food source for many marine species and also
provide key habitats and nursery grounds for commercially harvested fish and prawns, and provide
feeding grounds for dugongs and green turtles (Department of Fisheries [DoF], 2011a).

Seagrass distribution in the region is disjointed and typically found in and around inshore islands,
small bays and inlets. No seagrass beds or macroalgal habitats occurs within the Operational Area,
however they may be present along the Indonesian coastline within the EBMA. The nearest known
seagrass habitats to the Operational Area are located around the Tiwi Islands, about 44 km south of
the Operational Area (outside of the EMBA).

4.4.2.3 Mangroves

Mangrove systems provide complex structural habitats that act as nurseries for many marine species
as well as nesting and feeding sites for many birds, reptiles and insects. Mangroves also maintain
sediment, nutrient and water quality within habitats and minimise coastal erosion. No mangroves
occur within the Operational Area; however, they may be present along the Indonesian coastline
within in the EMBA. The closest known mangrove habitats are located on the coastline of the Tiwi
Islands, about 44 km south of the Operational Area (outside of the EMBA).

4.4.3 Other Communities and Habitats

4.4.3.1 Plankton

Phytoplankton communities of the NMR are highly diverse (about 200 species) and are dominated
by large, tropical diatom flora (single-celled algae) on the continental shelf. These are distinctly
different in abundance and diversity from the oceanic single-celled algae that have two appendages
(called flagella) that occur in the adjacent Coral Sea and Indian Ocean (DSEWPaC, 2012). The
tropical nanoplankton of the NMR include diatoms, dinoflagellates and prymnesiophytes, and range
in size from 2—20 ym. Offshore waters are dominated by the cyanobacterium Trichodesmium and
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the diatoms Rhizosolenia and Thalassonema, and deeper waters (more than 50 m) are dominated
by the dinoflagellates Dinophysis, Ceratium, Prorocentrum and Ceratocorys (DSEWPaC, 2012).

Phytoplankton have marked seasonal cycles in tropical regions with higher productivity occurring
during the cooler months and lower productivity in the warmer months (Blondeau-Patisser et al.,
2011; Schroeder et al., 2009). Zooplankton may include organisms that complete their life cycle as
plankton (e.g. copepods, euphausiids) as well as larval stages of other taxa such as fishes, corals
and molluscs.

4.4.3.2 Pelagic and Demersal Fish and Shellfish Populations

The tropical waters of the Northern Territory (NT) are home to a wide variety of economically, socially
and culturally important fish species. In 2012, baited camera systems (stereo-BRUVS) were
deployed within the Oceanic Shoals Australian Marine Park (AMP) (Australian Institute of Marine
Science [AIMS], 2015). The study recorded several shark species, including the great hammerhead
(Sphyrna mokarran), tiger shark (Galeocerdo cuvier), spot-tail shark (Carcharhinus sorrah), grey reef
shark (Carcharhinus amblyrhynchos), pigeye shark, blacktip shark and silky shark. Several fish
species were also identified, including the giant trevally (Caranx ignobilis), grey mackerel
(Scomberomorus semifasciatus), barracuda (Sphyraena spp.), black marlin (Istiompax indica) and
manta ray (Manta birostris).

Pelagic species found within the troughs of the Timor Transition provincial bioregion include snaggle-
teeth fish, hatchet fish and lantern fish (DEWHA, 2008). At least 284 demersal fish species have
been found in the Timor Transition provincial bioregion, including red snappers (Lutjanus
erythropterus) (DEWHA, 2008). Demersal species reported to be caught by recreational fishers at
Evans Shoal, Tassie Shoal and Lynedoch Bank include goldband snhapper, nannygai, red emperor,
coral trout and rankin cod (Arafura Bluewater, 2020). Protected fish species are detailed in
Table 4-4, whilst commercially targeted pelagic and demersal fish species are described below.

The fishes of the Arafura Sea includes 527 species from 141 families, slightly less than the number
of fish families/species of the North-west Shelf (134 families, 666 species) (Russell and Houston,
1989). The majority of fishes of the Arafura Sea (111 families, 481 species) are shallow-water,
benthic forms that typically inhabit water depths down to around 100 m, with the remaining
families/species mainly deeper water, epipelagic forms (Russell and Houston, 1989). A few families
dominate the fish fauna of the Arafura Sea; including Carangidae (e.g. trevally), Lutjanidae
(snapper), Carcharinidae (whaler shark), Leiognathidae (e.g. ponyfish), Nemipteridae (coral bream),
Platycephalidae (flathead), Serranidae (cod, grouper), Scorpanidae (scorpionfish), Mullidae (red
mullet) and Bothidae (left-eyed flounder), containing around 34% of the total number of species
(Russell and Houston, 1989). Additionally, two families are endemic to the Arafura Sea:
Tetrabrachiidae (frogfish) and Leptobramidae (beach salmon) (Russell and Houston, 1989).

Commercially Targeted Fish Species

The NMR provides fishing grounds for several commercial fisheries that target a variety of demersal
and pelagic fish species. 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.

The NT Department of Industry, Tourism and Trade (DITT) (Fisheries) monitors the key biological
fish stocks in the NT, following the national reporting framework used in the Status of Key Australian
Fish Stocks Reports 2018 (Stewardson et al., 2018).

As described for each individual key indicator fish species in the Australian Fisheries Research and
Development Corporation (FRDC) Status of Australian Fish Stocks (SAFS) Reports (FRDC, 2019),
fish stock structures are considered in terms of both their genetic stocks and fishery management
units. Biological stocks are discrete populations of a fish species, usually in a given geographical
area and with limited interbreeding with other biological stocks of the same species (NT Government,
2019). The level of mixing from egg and larval dispersal is influenced by the spatial-temporal patterns
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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 NT, which spawn throughout their ranges and on multiple occasions during
protracted spawning periods (Gaughan et al., 2018).

There is considerable bidirectional mixing of pelagic eggs and larvae in both directions in the NMR
therefore, for species that are relatively evenly distributed throughout their range and with spawning
seasons that extend over several months, there is a high propensity for alongshore mixing over large
distances (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., 2009, 2010; Marriott et al., 2012;
Berry et al., 2012; Gaughan et al., 2018). The biological 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 4-5 summarises the key indicator fish and shellfish species that are relevant to the Operational
Area, the spatial extent of their biological stocks, and their reproductive biology.
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Table 4-3: Key indicator fish and shellfish species for commercial fisheries relevant to the Operational Area

Species

Distribution and habitat

Biological stock range

Principal depth
range

Reproduction and recruitment

Stock
status

Spawning season

Relevance to EP

Demersal species

White banana prawn
(Penaeus
merguiensis)

Redleg banana prawn
(P. indicus)

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.

The biological stock structure of banana
prawns is uncertain. There is some
evidence that there may be separate
biological stocks of banana prawns
within the Northern Prawn Fishery
(NPF) (Commonwealth-managed);
however, the boundaries of the
biological stocks are unknown (FRDC,
2018; Yearsley et al., 1999).

Stock status is presented at the
management unit level. Relevant to the
Operational Area is the stock belonging
to the NPF.

White banana prawns
can generally be
found at depths of

16 m — 25 m but can
occur to depths of

45 m. Redleg banana
prawns are found at
depths of 35 -90 m
(AFMA, 2021a).

Banana prawns reach reproductive maturity at about 0.5
years of age and have an average lifespan of 1-2 years
(Huber, 2003; Tanimoto et al., 2006; Yearsley et al.,
1999). Spawning occurs in shallow coastal waters where
eggs are shed into the water after moulting and are
fertilised externally. Banana prawns are serial spawners
and each female can lay several egg batches each year.
Females produce 100,000 — 450,000 eggs per year
depending on their body size. Eggs hatch within 24 hours
of fertilisation.

Joseph Bonaparte Gulf is identified as a key site for
redleg banana prawn spawning and recruitment, as well
as fishing for the species (Loneragan et al. 2002).

Recruitment of banana prawns in the NPF is highly
variable and thought to be largely determined by
seasonal environmental conditions, particularly rainfall
(FRDC, 2021; Venables et al., 2011).

Brown tiger prawn (P.
esculentus)

Grooved tiger prawn
(P. semisulcatus)

Brown tiger prawns are endemic to
tropical and subtropical waters of
Australia, while grooved tiger prawns
have a wider Indo—West Pacific
distribution (FRDC, 2018). Adult brown
tiger prawns are found over coarse
sediments, while adult grooved tiger
prawns are found in fine mud
sediments (AFMA, 2021a). Juvenile
tiger prawns are found in shallow
waters, often in association with
seagrass beds, and sometimes on top
of coral reef platforms (AFMA, 2021a).

There is some genetic evidence of
separation of brown tiger prawn stocks
from the east and west coasts of
Australia (FRDC, 2018; Ward et al.,
2006).

Stock status is presented at the
management unit level. Relevant to the
Operational Area is the brown tiger
prawn and grooved tiger prawn stock
belonging to the NPF.

Tiger prawns inhabit
coastal and shelf
waters up to depths
of 200 m (AFMA,
2021).

Tiger prawns reach reproductive maturity at about 0.5
years of age and have a lifespan up to 2-years (Kangas
et al., 2015; Somers, 1987; Yearsley et al., 1999).
Spawning occurs in both inshore and offshore areas for
brown tiger prawns and in offshore areas for grooved
tiger prawns. Mating occurs during moulting, with the
male implanting a spermatophore (sperm package) into
the female’s spermatheca (sperm storage organ). Eggs
are shed into the water after moulting and are fertilised
externally by sperm from the spermatheca. Females
produce about 186,000 eggs (brown tiger prawns) and
365,000 eggs (grooved tiger prawns) per year depending
on their body size. Eggs hatch within 24 hours of
fertilisation.

Goldband snapper
(Pristipomoides
multidens)

Goldband snapper are widely
distributed throughout the Indo-Pacific
region from Samoa to the Red Sea. In
Australian waters, they are found from
Cape Pasley, Western Australia (WA)
across the north to Moruya, New South
Wales (NSW) (NT Government,
2018a).

Goldband snapper occur around
offshore reefs, shoals, and areas of
hard flat bottom with occasional
benthos or vertical relief. Juveniles
typically occur on uniform sedimentary
habitat with no relief (Newman et al.,
2008).

Stock status is presented at the
management unit level. Relevant to the
Operational Area is the stock belonging
to the NT management unit.

Goldband snapper
are found at depths
between 50 m and
200 m (DPIRD,
2018). However, the
species is more
concentrated in
depths from 80 m —
150 m (Allen, 1985;
unpublished data
cited in Newman et
al., 2000).

Goldband snapper reach reproductive maturity about 4-5
years and have a lifespan of up to 28 years (Jackson et
al., 2020).

Goldband snapper are highly fecund, serial, broadcast
spawners and they can produce several million eggs per
season (Newman et al., 2008). They spawn throughout
their range (DPIRD, 2019).

Saddle-tail snapper
(Lutjanus
malabaricus)

Saddle-tail snapper are widely
distributed throughout the Indo-Pacific
region from Fiji to the Persian Gulf and
tropical Australian waters. In Australian
waters, they are found from Shark Bay
in WA, across northern Australia to the
east coast of Queensland over a wide
depth range, from coastal to offshore
areas.

Stock status is presented at the
management unit level. Relevant to the
Operational Area is the stock belonging
to the NT management unit.

The depth distribution
for this species has
not been well defined
in the NT. This
species is expected
to be found between
5 m and 100 m (Salini
et al., 2006).

Saddle-tail snapper reach reproductive maturity at about
9-years and have a lifespan of about 30-years (FRDC,
2018; Fry et al., 2009). There is a distinct difference in
length at first maturity between the sexes, with male
saddle-tail snappers first reaching sexual maturity at
around 240 mm whereas females began maturing
between 250 and 300 mm.

Published data available on the reproductive

characteristics of tropical lutjanides indicate that most
species are highly fecund, serial spawners with a

Spawning occurs
year-round with two
spawning peaks from
September —
November and from
March — May (AFMA,
2021).

Given the known
distribution and habitat
depths, banana
prawns may occur in
the Operational Area in
low concentrations, but
are highly unlikely to
spawn in significant
numbers in the
Operational Area due
to the species
preferred spawning
location in coastal
bays and gulfs.
Further, peak
spawning occurs
outside of the
proposed survey
period.

Spawning occurs
year-round. Brown
tiger prawns have a
spawning peak
between July and
October. Grooved
tiger prawns have a
spawning peak from
August — September,
with a secondary
peak in February.

Given the known
distribution and habitat
depths, adult tiger
prawns may occur and
may spawn within the
Operational Area,
particularly during their
August peak spawning
time. However, the
Operational Area is not
located near key
fishing or spawning
grounds (e.g. Gulf of
Carpentaria and
Arnhem Land coast).

Spawning occurs
between October to
May (DPIRD, 2018)

Given the known
distribution and habitat
depths, goldband
snapper are likely to
occur and may spawn
within the Operational
Area. However,
spawning occurs
outside of the
proposed survey
period.

Spawning occurs
throughout the year,
with a peak between
September and
March (Fry et al.,
2009).

Given the known
distribution and habitat
depths, saddle-tail
snapper may occur in
the Operational Area
and may spawn
throughout their range.
However, peak
spawning time occurs
outside of the
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Species Distribution and habitat

Biological stock range

Principal depth
range

Reproduction and recruitment

Spawning season

Relevance to EP

protracted spawning season (Davis and West, 1993;
Grimes, 1987; Kritzer, 2004; Marriot et al., 2007;
Shimose, 2005). Northern Australian populations of
saddle-tail snapper 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.

proposed survey
period.

Crimson snapper
(Lutjanus
erythropterus)

Crimson snapper are widely distributed
throughout the Indian Ocean and the
tropical parts of the Western Pacific
Ocean, ranging from India through the
entire Malay Archipelago to China, the
Philippines and Australia (Allen and
Talbot 1985). In Australian waters, they
are found from Shark Bay in WA to
central NSW over a wide depth range,
from coastal to offshore areas (NT
Government, 2018).

Stock status is presented at the
management unit level. Relevant to the
Operational Area is the stock belonging
to the NT management unit.

The depth distribution
for this species has
not been well defined
in the NT. This
species is expected
to be found between
5 m and 100 m (Salini
et al., 2006).

Male crimson snapper reach reproductive maturity at
about 240 mm whereas females begin maturing between
250 and 300 mm. The species has a lifespan of about 40-
years (FRDC, 2018; Fry et al., 2009).

Published data available on the reproductive
characteristics of tropical lutjanids indicate that most
species are highly fecund, serial spawners with a
protracted spawning season (Davis and West, 1993;
Grimes, 1987; Kritzer, 2004; Marriot et al., 2007;
Shimose, 2005). Northern Australian 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).

Spawning occurs
throughout the year,
with a peak between
July and December
(Fry et al., 2009).

Given the known
distribution and habitat
depths, crimson
snapper may occur in
the Operational Area
and may spawn
throughout their range,
particularly during their
July and August peak
spawning times.

Red emperor
(L. sebae)

Red emperor occur from the central
west coast of WA to southern
Queensland (Newman et al. 2018a).

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).

The reproductive biology of red
emperor results in a very broad
distribution of eggs and larvae, which
results in genetic connectivity over a
wide geographic range (Gaughan et al.,
2018).

There is extensive connectivity and
gene flow among populations across
northern Australia (Queensland to
Shark Bay in WA), indicating a single
genetic stock (Newman et al., 2018).
There is no evidence of discrete
breeding populations between regions
(Gaughan et al., 2018).

Stock status is presented at the
management unit level. Relevant to the
Operational Area is the stock belonging
to the NT management unit.

Red emperor are
usually found in
waters between 5 and
100 m (DPIRD, 2018:
NT Government,
2020)

Red emperor are highly fecund, serial, broadcast
spawners. Females release numerous batches of eggs
over an extended spawning period. (Newman et al.,
2008; 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., 2018a).

The species spawns
for 8-10 months of the
year. The main
spawning season is
June — December
and March (peaks
August — October)
(DPIRD, 2018)

Given the known
distribution and habitat
depths, red emperor
may occur in the
Operational Area and
may spawn throughout
their range, particularly
during their winter
peak spawning times.

Pelagic species

Spanish mackerel
(Scomberomorus
commerson)

Spanish mackerel are a pelagic species
that are widely distributed throughout
Indo-West Pacific waters. In Australia,
Spanish mackerel are found from
approximately Geraldton in WA to
northern NSW (FRDC, 2018).

Adult movements in Australian waters
occur over ranges of 100 — 300 km
(Mackie et al., 2010). Spanish mackerel
are commonly associated with coral
reefs, rocky shoals and current lines on
outer reef areas and offshore water to
inshore shallow water of low salinity
and high turbidity (NT Government,
2020).

Stock status is presented at the
management unit level. Relevant to the
Operational Area is the stock belonging
to the NT management unit.

Spanish mackerel are
usually found in
waters 1-50 m
(DPIRD, 2018; NT
Government, 2020).

Spanish mackerel spawning in occurs in coastal waters
where they form spawning schools around inshore reefs
in the north coast bioregion (Mackie et al., 2010; Lewis
and Jones, 2018). They are serial spawners and
alongshore dispersal of eggs 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 to 5.9 days has also been
reported (McPherson, 1993; Mackie et al., 2010).

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 (FRDC, 2018).

September —
December (peak
spawning) (DPIRD,
2018).

Given the known
distribution and habitat
depths, Spanish
mackerel may occur in
the Operational Area,
but are unlikely to
spawn in the
Operational Area due
to the species
preferred spawning
location in shallow
coastal waters.
Further, peak
spawning occurs
outside of the
proposed survey
period.

Grey mackerel Grey mackerel have a restricted
distribution and are confined to the

waters of southern Papua New Guinea

Stock status is presented at the
management unit level. Relevant to the

Grey mackerel are
usually found in water
depths of about 3—

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,

August — January,
though this is thought
to be temperature

Given the known
distribution and habitat
depths, grey mackerel
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Species Distribution and habitat Biological stock range Principal depth Reproduction and recruitment
range
(Scomberomorus and around northern Australia from the | Operational Area is the stock belonging | 30 m (NT 2002; Department of Agriculture and Fisheries, 2016).

Houtman Abrolhos Islands on the west
coast to northern NSW on the east
coast (NT Government, 2020).

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).

semifasciatus)

to the NT management unit.

Government, 2020).

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.

Stock
status

Spawning season

Relevance to EP

dependent and
potentially extended
in northern regions
(Welch et al., 2009)

are unlikely to occur in
the Operational Area in
significant numbers
and are therefore
unlikely to spawn
within the Operational
Area. Further, most
spawning occurs
outside of the
proposed survey
period.
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4.4.3.3 Benthic Communities

The NMR consists mostly of shallow continental shelf characterised by flat terrain, with depth
increasing gradually by about one metre every kilometre (DSEWPaC, 2012). Complex geomorphic
features including banks, valleys, slopes and canyons are present within the Arafura Shelf and are
present within the Operational Area and EMBA.

As described in Section 4.3, the majority of the seabed within the Operational Area can be
characterised by a largely uniform slope of moderate gradient covering the mid-outer continental
shelf and slope (Figure 4-7). Sediment within the Operational Area largely consists of sandy
substrate to soft muddy sediments. Two banks are located within the Operational Area, Lynedoch
Bank and Goodrich Bank (Figure 4-9).

In 2017, the Australian Institute of Marine Science (AIMS) developed a regional model to predict the
distribution of coarse benthic habitat classes within the Oceanic Shoals Australian Marine Park
(AMP—nhereinafter referred to as the Oceanic Shoals Marine Park) (AIMS, 2017). The boundaries
of the model partially overlap with the Operational Area and the spatial distribution of habitat classes
are shown in Figure 4-9. Apart from Lynedoch Bank, the model largely predicts no biota to occur
within the portion of the Oceanic Shoals Marine Park that overlaps the Operational Area, with
patches of burrowers and filterers potentially occurring at the southern extent of the Operational
Area.

Seabed habitat in the north-west of the Operational Area was surveyed in 2015 (Jacobs 2016). The
survey included eight sites in depths ranging from 211 to 309 m and found that sediment was
predominantly comprised of silty sand lacking hard substrate (Jacobs 2016). Octocorals (particularly
sea pens) and decapod crustaceans (mostly prawns and squat lobsters) were observed in low
numbers. Bioturbation was frequently observed at these depths and attributed to the activity of
polychaetes, crustaceans, bivalves, molluscs, echinoderms and potentially fish.

A number of banks and shoals exist within the Timor Sea region which are broadly characterised by
tropical marine biota of the Indo West Pacific regions. Heyward et al. (2017a) investigated prominent
shoals within the region using towed video surveys, including Goodrich Bank (located within the
Operational Area) and Evans Shoal, Tassie Shoal, Blackwood Shoal (located within the EMBA).
Jacobs (2016) also qualitatively classified habitat and biota at Lynedoch Bank, Evans Shoal and
Tassie Shoal. The surveys identified benthic classes to the highest possible taxonomic classification,
which broadly included hard corals, soft corals, algae, seagrass, sponges, other animals and abiotic.
Heyward et al. (2017a) found that the submerged shoals featured habitats consistent with other outer
shelf shoals in the North and North-west marine regions, including the Margaret Harries Banks, the
Sahul Banks and the Karmt Shoals. Mid-shelf areas adjacent to banks were typically characterised
by large areas of bare seabed, occasionally supporting patchy filter feeder habitats associated with
limited areas of consolidated substrate. Sponges were the dominant fauna, consistent with other
studies in turbid shelf areas in this region, with gorgonian soft corals generally making lesser
contributions to the mixed filter feeder communities (Heyward et al., 2017). Fish abundance was
below average in deeper waters and above average in shallows under 30 m and was mostly
influenced by the presence of any epibenthos on the seafloor and by calcareous reef composition of
the substrate (Heyward et al., 2017).

The named banks and shoals within the Operational Area and EMBA are identified in Figure 4-8.
Several unnamed shoals occur within the wider EMBA. A string of shoals is located west of the
Operational Area and within the EMBA, beginning with Tassie Shoal and ending at Echo Shoals,
located about 38 km and 328 km west of the Operational Area, respectively. Several banks and
shoals occur south and south-west of the Operational Area between Marie Shoal and Flat Top Bank,
16 km and 166 km from the Operational Area, respectively. Available information on the banks and
shoals that have been surveyed, as described by AIMS (2017), Jacobs (2016) and Heyward et al.
(2017a) is provided below.
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Lynedoch Bank

Lynedoch Bank is located on the western boundary of the Timor Transition provincial bioregion and
within the Active Source Area. Lynedoch Bank is characterised by a reef flat occurring in depths of
about 14 m — 20 m, bordered by gentle slopes rising from depths of about 70 m — 90 m. Sand and
rubble dominates the reef flat with hard corals, sponges and soft corals present (Jacobs, 2016). Hard
corals were mostly categorised as branching, encrusting (i.e. low spreading) and massive (i.e. ball-
shaped with stable profiles).

Jacobs (2016) found the western slope of Lynedoch Bank was inhabited by small reef fish (Family
Pomacanthidae). The reef flat was inhabited by reef fish including representatives from the families
Chaetodontidae, Labridae and Zanclidae. Whitetip reef sharks, a seasnake and a moray eel were
also observed. The eastern slope of Lynedoch Bank was reported to have noticeably low abundance
of mobile biota including fish and sharks.

Goodrich Bank

Goodrich Bank is located adjacent to the Active Source Area and within the Operational Area. Towed
video surveys found Goodrich Bank to contain complex bathymetry characterised by a series of
undulating banks with depth ranges between about 100 m and 15 m (AIMS, 2015). The bathymetry
has been attributed to a legacy of past sea level, with strong tidally-driven currents bringing turbid
water over the ridges and valleys (AIMS, 2015).

Substrate on the banks is variable and includes sand, rubble patches and limestone outcrops. The
epibenthic communities found on the banks are sparse, with low-medium density filter feeders
occasionally found in depths less than 60 m and in association with small scale patches of
consolidated substrate. Phototrophic species, such as hard corals, are rare and only occur at the
shallowest areas of the banks in waters less than 30 m (AIMS, 2015). The substrate in the valleys
between the banks is primarily comprised of sand and does not support any significant benthic
communities. The sparse coverage of benthic communities at Goodrich Bank is attributable to the
high water turbidity causing low levels of surface light penetration (AIMS, 2015).

Marie Shoal

Marie Shoal (also known as Marie Reef) is located about 16 km south of the Operational Area and
within the EMBA. The AIMS benthic habitat map provides a prediction of benthic habitats within the
Oceanic Shoals AMP extrapolated for physical and environmental survey data collected in the AMP
and suggests that burrowers, crinoids and filter feeder communities are expected at Marie Shoal
(Heyward et al., 2017) (Figure 4-9). Marie Shoal is likely to attract similar fish species as other
offshore shoals in the region, including reef fish from the families Chaetodontidae, Labridae and
Zanclidae.

Evans Shoal

Evans Shoal is located 45 km west of the Operational Area and within the EMBA. The shoal is
characterised by a large plateau area of about 43 km? with low vertical relief and extensive sand and
rubble (Heyward et al., 2017). Four sites at Evans Shoal were surveyed by Heyward et al. (2017a).
The survey found that the benthic environment at Evans Shoal is dominated by sandy bare
substrates or forms of low relief algae, with varying densities of the calcareous green macroalga
Halimeda and the small solitary coral genus Heteropsammia (Heyward et al., 2017). Hard coral was
largely absent from the Evans Shoal plateau, however a single large bommie of Pavona clavus was
reported in the south-western quadrant, measuring 75 m in diameter. A dense band of foliaceous
coral was also recorded in multiple transects at a depth of 40 m, extending down the slope before
transitioning to sparse filter feeder areas.

Tassie Shoal

Tassie Shoal is located 38 km west of the Operational Area and within the EMBA. Tassie Shoal is
characterised by a small plateau area of about 5.3 km? containing a complex arrangement of low
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relief ridges and small bommies, interspersed with patches of sand and rubble (Heyward et al.,
2017). The edge of the plateau is characterised by a gentle slope with sediment comprising of fine
sand, coarse sand and gravel. Tassie Shoal supports highly diverse fish communities and relatively
high levels of fish abundance when compared to other shoals around Australia (Heyward et al.,
2017).

Three sites at Tassie Shoal were surveyed by Heyward et al. (2017). The composition of the benthic
communities were reported to be similar to that of Evans Shoal, however coral cover on Tassie Shoal
was more commonly ‘medium’ density rather than sparse. The epifauna at Tassie Shoal is
characterised by syllid polychaetes (worms), tanaid crustaceans, foraminifera, brittlestars and
fibularid echinoderms (urchins) (Jacobs, 2016). Similar to Evans Shoal, a single large bommie of the
coral Pavona clavus was recorded on the south-western quadrant, though of a much smaller size.

Blackwood Shoal

Blackwood Shoal is located 62 km west of the Operational Area, but within the EMBA, and is
characterised by a small and shallow plateau of about 0.7 km?. Video surveys conducted in 2015
reported coral habitat was a consistent feature across the small shoal plateau, with a mean coverage
of 25% (medium to high density) (Heyward et al., 2017).

Margaret Harries Bank

Margaret Harries Bank comprises a series of shoals located about 122 km west of the Operational
Area at the outer extent of the EMBA. Towed video surveys conducted in 2015 identified benthic
habitat dominated by limestone and hard coral outcrops, with some rubble present (Heyward et al.,
2017). Forms of low relief algae were also identified, comprising varying densities of Halimeda.
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Figure 4-8: Banks and shoals located in the Operational Area and EMBA
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Figure 4-9: Benthic habitats of the Oceanic Shoals Marine Park (adapted from Northwest Atlas, 2021)
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4.4.4 Protected Species

The EPBC Act Protected Matters Search Tool (PMST) has been used to identify listed species under
the EPBC Act that may occur within the Operational Area and EMBA. The results of the search
inform the assessment of impacts and risks in Section 6.4 and 6.5. It should be noted that the EPBC
Act PMST is a general database that conservatively identifies areas in which protected species have
the potential to occur.

A total of 42 listed species considered to be MNES were identified as potentially occurring within the
EMBA, of which a subset of 38 species were identified as potentially occurring within the Operational
Area (Table 4-4). The full list of marine species identified from the PMST report is provided in
Appendix C, including several MNES that are not considered to be credibly impacted (e.g. terrestrial
species within the EMBA). One conservation dependent species has also been identified as
potentially occurring within the Operational Area and EMBA, the scalloped hammerhead. Species
identified as potentially occurring within the Operational Area and EMBA are described in Section
4445,
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Table 4-4: Threatened and migratory marine species under the EPBC Act potentially occurring within the Operational Area and EMBA

: : Potential for occurrence
Species name Common name Threatened status Migratory status :
Operational Area EMBA
Marine mammals
Balaenoptera borealis Sei whale Vulnerable Migratory Species or species Species or species
habitat likely to occur habitat likely to occur
Balaenoptera musculus Blue whale Endangered Migratory Species or species Species or species
habitat likely to occur habitat likely to occur
Balaenoptera physalus Fin whale Vulnerable Migratory Species or species Species or species
habitat likely to occur habitat likely to occur
Megaptera novaeangliae Humpback whale Vulnerable Migratory Species or species Species or species
habitat likely to occur habitat likely to occur
Balaenoptera edeni Bryde’s whale N/A Migratory Species or species Species or species
habitat may occur habitat may occur
Orcinus orca Killer whale N/A Migratory Species or species Species or species
habitat may occur habitat may occur
Physeter macrocephalus Sperm whale N/A Migratory Species or species Species or species
habitat may occur habitat may occur
Tursiops aduncus (Arafura/Timor Sea | Spotted bottlenose dolphin N/A Migratory Species or species Species or species
populations) habitat may occur habitat known to occur
Dugong dugon Dugong N/A Migratory X Species or species
habitat known to occur
Sousa chinensis Indo-Pacific humpback dolphin N/A Migratory X Species or species
habitat may occur
Orcaella heinsohni Australian snubfin dolphin N/A Migratory X Species or species
habitat known to occur
Marine reptiles
Caretta caretta Loggerhead turtle Endangered Migratory Species or species Species or species
habitat likely to occur habitat known to occur
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: : Potential for occurrence
Species name Common name Threatened status | Migratory status :
Operational Area EMBA

Chelonia mydas Green turtle Vulnerable Migratory Species or species Breeding known to
habitat known to occur | occur

Eretmochelys imbricata Hawksbill turtle Vulnerable Migratory Species or species Breeding known to
habitat known to occur | occur

Lepidochelys olivacea Olive Ridley turtle Endangered Migratory Species or species Breeding known to
habitat known to occur | occur

Dermochelys coriacea Leatherback turtle Endangered Migratory Species or species Species or species
habitat likely to occur habitat known to occur

Natator depressus Flatback turtle Vulnerable Migratory Congregation or Breeding known to
aggregation known to | occur
occur

Crocodylus porosus Salt-water crocodile N/A Migratory Species or species Species or species
habitat likely to occur habitat likely to occur

Fish, sharks and rays

Carcharodon carcharias White shark Vulnerable Migratory Species or species Species or species
habitat may occur habitat may occur

Glyphis garricki Northern river shark Endangered N/A Species or species Species or species
habitat may occur habitat may occur

Glyphis glyphis Speartooth shark Critically endangered | N/A Species or species Species or species
habitat may occur habitat may occur

Pristis clavata Dwarf sawfish Vulnerable Migratory Species or species Species or species
habitat known to occur | habitat known to occur

Pristis pristis Freshwater sawfish Vulnerable Migratory Species or species Species or species
habitat known to occur | habitat known to occur

Pristis zijsron Green sawfish Vulnerable Migratory Species or species Species or species
habitat known to occur | habitat known to occur

Rhincodon typus Whale shark Vulnerable Migratory Species or species Species or species
habitat may occur habitat may occur
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: : Potential for occurrence
Species name Common name Threatened status | Migratory status :
Operational Area EMBA
Anoxypristis cuspidata Narrow sawfish N/A Migratory Species or species Species or species
habitat may occur habitat known to occur
Carcharhinus longimanus Oceanic whitetip shark N/A Migratory Species or species Species or species
habitat may occur habitat may occur
Isurus paucus Longfin mako N/A Migratory Species or species Species or species
habitat likely to occur habitat likely to occur
Manta alfredi Reef manta ray N/A Migratory Species or species Species or species
habitat likely to occur habitat likely to occur
Manta birostris Giant manta ray N/A Migratory Species or species Species or species
habitat likely to occur habitat likely to occur
Isurus oxyrinchus Shortfin mako N/A Migratory X Species or species
habitat likely to occur
Seabirds and shorebirds
Calidris canutus Red knot Endangered Migratory Species or species Species or species
habitat may occur habitat may occur
Calidris ferruginea Curlew sandpiper Critically endangered | Migratory Species or species Species or species
habitat may occur habitat may occur
Numenius madagascariensis Eastern curlew Critically endangered | Migratory Species or species Species or species
habitat may occur habitat may occur
Anous stolidus Common noddy N/A Migratory Species or species Species or species
habitat may occur habitat likely to occur
Calonectris leucomelas Streaked shearwater N/A Migratory Species or species Species or species
habitat likely to occur habitat known to occur
Fregata ariel Lesser frigatebird N/A Migratory Species or species Species or species
habitat may occur habitat likely to occur
Fregata minor Great frigatebird N/A Migratory Species or species Species or species
habitat may occur habitat likely to occur
Actitis hypoleucos Common sandpiper N/A Migratory Species or species Species or species
habitat may occur habitat may occur
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: : Potential for occurrence
Species name Common name Threatened status | Migratory status :
Operational Area EMBA
Calidris acuminata Sharp-tailed sandpiper N/A Migratory Species or species Species or species
habitat may occur habitat may occur
Calidris melanotos Pectoral sandpiper N/A Migratory Species or species Species or species
habitat may occur habitat may occur
Pandion haliaetus Osprey N/A Migratory Species or species Species or species
habitat may occur habitat may occur
Thalasseus bergii Greater crested tern N/A Migratory X Breeding likely to
occur
Erythrotriorchis radiatus Red goshawk Vulnerable N/A X Species or species
habitat may occur
Limosa lapponica baueri Bar-tailed godwit Vulnerable Migratory X Species or species
habitat may occur
Rostratula australis Australian painted snipe Endangered N/A X Species or species
habitat may occur
Apus pacificus Fork-tailed swift N/A Migratory X Species or species
habitat likely to occur

This document is protected by copyright. No part of this document may be reproduced, adapted, transmitted, or stored in any form by any process (electronic or otherwise) without the specific written

consent of Woodside. All rights are reserved.
Controlled Ref No: G2000UF1401753420 Revision: 2

Woodside ID: 1401753420 Page 75 of 443

Uncontrolled when printed. Refer to electronic version for most up to date information.




Galactic Hybrid 2D MSS Environment Plan

4.4.4.1 Listed Threatened Species Recovery Plans and Conservation Advice

Conservation advice and recovery plans for listed threatened species, threat abatement plans for
key threatening processes, and wildlife conservation plans for listed migratory/marine species and
cetaceans, are developed and implemented under Part 13 of the EPBC Act (refer Section 1.9.1.3.1).

Recovery plans are enacted under the EPBC Act and remain in force until the species is removed
from the threatened list. Conservation advice provides guidance on immediate recovery and threat
abatement activities that can be undertaken to facilitate the conservation of a listed species or
ecological community.

Table 4-5 outlines the Part 13 statutory instruments relevant to those species identified by the EPBC
Protected Matters search.

A screening process was conducted to identify which of these species, and associated Part 13
statutory instruments, are relevant in the context of the assessment of impacts and risks associated
with the Petroleum Activities Program. The following criteria were used for this screening:

e Overlap between Operational Area and EMBA with Habitat Critical for the survival of marine
turtles, and with BIAs for any listed threatened species as reported in the PMST searches.

e Published literature, unpublished reports and/or credible anecdotal information (e.g. feedback
from stakeholders) indicating species presence/occurrence within the Operational Area.

e Temporal overlap between the timing of the Petroleum Activities Program and peak periods for
key behaviours (e.g. breeding, nesting, calving, resting, foraging, migration).

e An aspect associated with the activity has been identified as a key threat to the species in a
Part 13 statutory instrument (e.g. anthropogenic noise, light emissions, marine debris, etc.).

For those Part 13 statutory instruments identified as relevant to the activity, the objectives, action
areas and actions were considered during the assessment of impacts and risks (Section 6.7).
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Table 4-5: Part 13 statutory instruments for EPBC listed species identified from PMST searchs

Species

EPBC Act Part 13 statutory instrument

Considered during
impact / risk
assessment (Y/N)

Relevant EP section

All vertebrate fauna

All vertebrate fauna Threat abatement plan for the impacts of marine debris on the vertebrate wildlife of Y Section 6 and Table 6-28
Australia’s coasts and oceans (DoEE, 2018)

Cetaceans

Blue whale Conservation management plan for the blue whale: A recovery plan under the Y Section 6 and Table 6-25
Environment Protection and Biodiversity Conservation Act 1999 2015-2025
(Commonwealth of Australia, 2015a)

Humpback whale Approved conservation advice for Megaptera novaeangliae (humpback whale) Y Section 6 and Table 6-25
(Threatened Species Scientific Committee [TSSC], 2015c)

Sei whale Conservation advice Balaenoptera borealis sei whale (TSSC, 2015a) Y Section 6 and Table 6-25

Fin whale Conservation advice Balaenoptera physalus fin whale (TSSC, 2015b) Y Section 6 and Table 6-25

Marine reptiles

Loggerhead turtle, Recovery plan for marine turtles in Australia (Commonwealth of Australia, 2017a) Y Section 6 and Table 6-24

hawksbill turtle, green

turtle, olive ridley and

flatback turtle

Sharks and rays

White shark Recovery plan for the white shark (Carcharodon carcharias) (DSEWPaC, 2013) Y Section 6

Northern river shark Approved Conservation Advice for Glyphis garricki (northern river shark) (DoE, 2014a) Section 6

Speartooth shark Approved Conservation Advice for Glyphis glyphis (speartooth shark) (DoE, 2014b) Y Section 6
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Considered during

Species EPBC Act Part 13 statutory instrument impact / risk Relevant EP section
assessment (Y/N)
Dwarf sawfish Approved Conservation Advice for Pristis clavata (dwarf sawfish) (DEWHA, 2009a) Y Section 6
Freshwater sawfish Approved Conservation Advice for Pristis pristis (largetooth sawfish) (DoE, 2014c) Y Section 6
Green sawfish Approved Conservation Advice for Green Sawfish (DEWHA, 2008c) Section 6
Northern river shark, Sawfish and river shark multispecies recovery plan (DoE, 2015a) Section 6 and Table 6-27
speartooth shark, dwarf
sawfish, freshwater
sawfish, green sawfish
Whale shark Conservation advice Rhincodon typus whale shark (TSSC, 2015d) Y Section 6
Whale shark (Rhincodon typus) recovery plan 2005-2010? (DEH, 2005a)
Shortfin mako Listing Advice Isurus oxyrinchus shortfin mako shark (TSSC, 2014). Y Section 6
Seabirds and shorebirds
Red knot Conservation advice Calidris canutus red knot (TSSC 2016) Y Section 6
Curlew sandpiper Conservation advice Calidris ferruginea curlew sandpiper (DoE, 2015c) Y
Eastern curlew Conservation advice Numenius madagascariensis eastern curlew (DoE, 2015b) Y
Red goshawk National recovery plan for the red goshawk Erythrotiorchis radiates (Department of Y
Environment and Research Management [DERM], 2012)
Bar-tailed godwit Conservation advice Limosa lapponica bauera bar-tailed godwit (DoE, 2016) Y
Australian painted snipe Approved conservation advice for Rostratula australis (Australian painted snipe) (DoE,
2013)
All migratory shorebirds Wildlife conservation plan for migratory shorebirds (Commonwealth of Australia, 2015b) Y

2 While the Whale shark (Rhincodon typus) recovery plan ceased to be in effect on 1 October 2015, the conservation advice in this plan was considered to inform the context of the environmental
risk assessment for the Petroleum Activities Program.
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Considered during
Species EPBC Act Part 13 statutory instrument impact / risk Relevant EP section
assessment (Y/N)

All migratory seabirds Draft Wildlife Conservation Plan for Seabirds (Commonwealth of Australia, 2019) Y
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4.4.4.2 Habitat Critical to the Survival of a Species (Habitat Critical)

In accordance with the EPBC Act Significant Impact Guidelines 1.1 — Matters of National
Environmental Significance, an action is deemed to have a significant impact if there is a real chance
or possibility that it will adversely affect Habitat Critical to the survival of a species.

A review of relevant recovery plans and conservation advice identified that the following Habitat
Critical area overlaps the Operational Area:

e Internesting buffer Habitat Critical to the survival of flatback turtles defined by a 60 km radius
around Tiwi Islands (Commonwealth of Australia, 2017a). Nesting occurs year-round with a
peak from June to September.

The following Habitat Critical area overlaps with the wider EMBA:

¢ Internesting buffer Habitat Critical to the survival of olive ridley turtles defined by a 20 km radius
around the Tiwi Islands (Commonwealth of Australia, 2017a). Nesting occurs year-round with a
peak from April to August.

The overlap of the Operational Area and EMBA with Habitat Critical to the survival of a species is
shown in Figure 4-10. Additional information on Habitat Critical areas is provided in the species-
specific descriptions in Section 4.4.4.5.
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4.4.4.3 Biologically Important Areas (BIAS)

A review of the Department of Agriculture, Water and the Environment (DAWE) National
Conservation Values Atlas (NCVA) (DAWE, 2015) identified that the following BIA overlaps the
Operational Area:

¢ Flatback turtle internesting (likely to occur) around Melville Island and Cobourg Peninsula,
defined by an 80 km internesting buffer around nesting sites.

Seven additional BIAs were identified to overlap with the EMBA:
e Olive ridley turtle internesting (likely to occur) around Bathurst Island/Melville Island, defined by
a 20 km internesting buffer around nesting sites.

e Green turtle internesting (likely to occur) north-west of Melville Island, defined by a 20 km
internesting buffer around nesting sites.

e Olive ridley turtle foraging (known to occur) Joseph Bonaparte Gulf (JBG), northern JBG and
western JBG depression.

e Green turtle foraging (known to occur) JBG.
e Loggerhead turtle foraging (known to occur) Western JBG depression.
¢ Flatback turtle foraging (known to occur) Western JBG depression.

e Crested tern breeding (known to occur) at Seagull Island, off Cape Van Diemen, north-west tip
of Melville Island, defined by a 20 km buffer around both islands (foraging usually restricted to
<20 m water depth).

4.4.4.4 Seasonal Sensitivities for Protected Species

Periods of the year where the Operational Area may overlap seasonally important habitat (e.g. for
nesting, breeding, foraging, or migration) for protected species are presented in Table 4-6.

Table 4-6: Key seasonal sensitivities for protected species identified as occurring within the
Operational Area.

Species

January
February
March
April
May
June
July
August
September
October
November
December

Marine reptiles

Flatback turtle:
Nesting

Olive ridley turtle:
Nesting

Green turtle: Nesting

Olive ridley turtle,
green turtle,
loggerhead turtle and
flatback turtle:
Foraging

Seabirds and Shorebirds

Seabird migration ‘ ‘ ‘ ‘ | | ‘ ‘ ‘ ‘ ‘ |
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Species

January
February
March
April
May
June
July
August
September
October
November
December

Species may be present in the Operational Area

Peak period. Presence of animals is reliable and predictable each year

4.4.4.5 Biology and Ecology of Protected Species

4.4.45.1 Marine Mammals
Sei whale

The sei whale is a baleen whale with a worldwide oceanic distribution and is expected to seasonally
migrate between low latitude wintering areas and high latitude summer feeding grounds (Bannister
et al., 1996; Prieto et al., 2012). There are no known mating or calving areas in Australian waters.
Calving grounds are presumed to exist in low-latitudes with mating and calving potentially occurring
during winter months (TSSC, 2015a). The species has a preference for deep waters, typically
occurring in oceanic basins and continental slopes (Prieto et al., 2012) and exhibits a migration
pathway influenced by seasonal feeding and breeding patterns. They will typically travel in small
pods of three to five individuals, with some segregation by age, sex and reproductive status (DAWE,
2021). Sei whales have been infrequently recorded in Australian waters (Bannister et al., 1996) and
reliable estimates of the sei whale population size in Australia waters are currently not possible due
to a lack of dedicated surveys and their natural characteristics. Similarly, the extent of occurrence
and area of occupancy of sei whales in Australian waters cannot be calculated due to the rarity of
sighting records (DAWE, 2021).

Given the cosmopolitan nature of the species and absence of biologically important areas near the
Operational Area, the species may infrequently occur within the deeper waters of the Operational
Area, mainly during winter months when the species may move away from Antarctic feeding areas.

Blue whale

The blue whale is the largest of all baleen whales. There are two recognised subspecies of blue
whale in the Southern Hemisphere, which are both recorded in Australian waters. These are the
southern (or 'true’) blue whale (Balaenoptera musculus intermedia) and the ‘pygmy' blue whale
(Balaenoptera musculus brevicauda) (DAWE, 2021). In general, southern blue whales occur in
waters south of 60°S and pygmy blue whales occur in waters north of 55°S (i.e. not in the Antarctic)
(Department of Environment and Heritage [DEH], 2005b). Recent assessment of the distribution and
population parameters of the pygmy blue whale in Australian waters found that whales in waters off
the west coast of Australia utilise the full latitude range of the Indian Ocean, from northern Indonesia
to the Southern Ocean (McCauley et al., 2018). This has allowed further delineation of stock
structure, and this sub-population is now recognised as the Eastern Indian Ocean pygmy blue
whales. On this basis, blue whales that may occur in the North Marine Region are likely to be Eastern
Indian Ocean pygmy blue whales.

The East Indian Ocean pygmy blue whale undertakes an annual migration through the offshore
waters of WA, completing a northbound migration through the North-west Marine Region between
mid-April to early August, and southbound migration from October to January (McCauley and Jenner,
2010; McCauley and Duncan, 2011; McCauley et al., 2018; Joliffe et al., 2019; Gavrilov et al., 2018).
Whales reach the northern terminus of their migration and potential breeding grounds in Indonesian
waters by June (Double et al., 2014). This migration pathway is recognised by a BIA, extending from
Augusta (WA) to Indonesia.
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Based on acoustic data, East Indian Ocean pygmy blue whales are likely to travel alone or in small
groups. Typically, solitary whales have been recorded calling on noise loggers, although larger
groups of calling animals were occasionally detected. For example, 78% of pygmy blue whale calls
recorded around Scott Reef between 2006 and 2009 were from lone whales, 18% were from two
whales and 4% were from three or more whales (McCauley and Duncan, 2011). The maximum
number of individuals calling at one time was five. Noise monitoring undertaken approximately 400
km north-east of the BIA associated with the pygmy blue whale migration corridor, and within and
adjacent to the Operational Area, recorded pygmy blue whales migrating northward towards
Indonesian waters in August 2014 and between late May and July 2015 (JASCO Applied Science
[JASCO], 2016). No detections of the species were made during the period of their southward
migration, indicating that they may utilise a different migration path (JASCO, 2016).

The defined pygmy blue whale migration BIA is located 580 km west of the Operational Area;
however, given the noise monitoring data described above, pygmy blue whales may occur within the
Operational Area during their northern migration. Whales are unlikely to aggregate within the waters
of the Operational Area for feeding given the absence of known or possible foraging areas. They
may transit the Operational Area and EMBA as individuals or small groups.

Fin whale

The fin whale is a large baleen whale with a worldwide distribution in all ocean basins between 20°S
and 75°S (DEH, 2005b). Like other baleen whales, fin whales migrate annually between high latitude
summer feeding grounds and lower latitude over wintering areas (Bannister et al., 1996). It is not
currently possible to accurately estimate the population size of fin whales in Australian waters
predominantly due to the species’ behaviour and local ecology, as the proportion of time they spent
at the surface varies greatly depending on these factors. In addition, natural fluctuation of fin whales
in Australian waters are unknown; however, long range movements do appear to be prey-related
(DAWE, 2021).

Fin whales are thought to follow oceanic migration paths and are uncommonly encountered in
coastal or continental shelf waters. Australian Antarctic waters are important feeding grounds for fin
whales but there are no known mating or calving areas in Australian waters (Morrice et al., 2004).
There are no known BIAs for fin whales in the North Marine Region. A recent study by Aulich et al.
(2019) used passive acoustic monitoring as a tool to identify the migratory movements of fin whales
in Australian waters. On the west coast, the earliest arrival of these animals occurred at Cape
Leeuwin in April, and between May and October they migrated along the WA coastline to the Perth
Canyon, which likely acts as a way-station for feeding (Aulich et al., 2019). Some whales are found
to continue migrating as far north as Dampier; however, no fin whales were recorded at the most
northerly monitoring site, Scott Reef. Fin whales were last recorded in October before returning to
Antarctica.

Given the known migration paths along the WA coast and absence of BIAs in the NMR, fin whales
not expected to occur within the Operational Area, however individuals may transit the EMBA.

Omura’s whale

The Omura’s whale was first described as a new species distinct from the fin, Bryde’s and Eden’s
whales in 2003 (Wada et al., 2003). The species is widely distributed in primarily tropical and warm-
temperate locations, between 35°S and 35°N (Cerchio et al., 2019). There have been several
photographic accounts and one stranding record of Omura’s whales along the north-west coast of
Australia from Exmouth into the Timor Sea (Cerchio et al., 2019), Additionally, there is extensive
acoustic documentation of Omura’s whales from Exmouth to north of Darwin, indicating year round
presence of these whales off Scott’'s Reef, northwest of Broome and in the Joseph Bonaparte Gulf
(McCauley 2009, 2014). Omura’s whales were detected in the Timor Sea within and adjacent to the
Operational Area from April to September, with a peak in June and July (JASCO, 2016). Whales
seemed to enter the region in a south-west to north-east direction and remained during the autumn
and winter months, before leaving in a north-east to south-west direction in late-October (JASCO,
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2016). Therefore, Omura’s whales may be encountered in the Operational Area and EMBA as
individuals or small groups.

Humpback whale

The humpback whale occurs in all major oceans and primarily inhabits coastal and continental shelf
waters (Reeves et al., 2002). Humpback whales travel to and from the southern Kimberley to the
northern end of Camden Sound (the main breeding and calving area) in the winter and spring months
(Jenner et al., 2001; Commonwealth of Australia, 2015c), after feeding in Antarctic waters during the
summer months (Bannister and Hedley, 2001). This migration corridor (both north and southbound)
is a defined BIA for humpback whales. Calving occurs at the northern extent of the migration corridor
(outside of the EMBA for the Petroleum Activities Program). In the NT, humpback whale distribution
was known from a single beached individual at the Napier Peninsula in 1981 (Chatto and Warnecke,
2000), over 280 km east of the Operational Area. More recently, humpback whales have been seen
in NT waters between the Tiwi Islands and the WA border, typically between August and October
(Woinarski et al., 2012). These sightings have recorded humpback whales as individuals or small
groups, often including calves.

The BIA is located over 850 km south-west of the Operational Area and outside the EMBA.
Humpback whales are occasionally spotted in coastal waters in the NT; however, given the well-
defined migration pathway and northern terminus at Camden Sound, it is unlikely that humpback
whales will occur within the deeper waters of the Operational Area at any time of the year. In addition,
no humpback whales were recorded during a 12-month noise monitoring program, located within
and adjacent to the Operational Area (JASCO, 2016).

Bryde’s whale

The Bryde’s whale is the least migratory species of its genus and is restricted geographically from
the equator to approximately 40°N and S, or the 20° C isotherm (Bannister et al., 1996). Bryde’s
whales occur in both oceanic and inshore waters, with key localities recognised at the Abrolhos
Islands and north of Shark Bay, and off Queensland (Bannister et al., 1996), however there are no
defined BIAs for this species in the NCVA. Two forms are recognised: inshore and offshore Bryde’s
whales. It appears that the offshore form may migrate seasonally, heading towards warmer tropical
waters during the winter; however, information on migration is not well known. McCauley (2011)
detected Bryde’s whales using noise loggers deployed around Scott Reef from 2006 to 2009.

The species has been recorded in the Timor Sea and acoustically detected from January to early
October within and adjacent to the Operational Area (JASCO, 2016). Bryde’s whales may therefore
be encountered in the Operational Area and EMBA, however are not expected to occur in significant
numbers due to the absence of important habitat.

Killer whale

The killer whale has a widespread distribution from polar to equatorial regions of all oceans and has
been recorded off all states of Australia (Bannister et al., 1996). Killer whales appear to be more
common in cold, deep waters; however, they have been observed along the continental slope and
shelf (Bannister et al., 1996), as well as in shallow coastal areas of WA (RPS, 2010c). There are no
recognised key localities or important habitats for killer whales within the Operational Area or EMBA.

The total number of killer whales in Australian waters is unknown, however, it may be that the total
number of mature animals within waters around the continent is less than 10,000 (DAWE, 2021).
Killer whales are known to make seasonal movements, and probably follow regular migratory routes,
but no information is available for the species in Australia waters. Killer whales are top-level
carnivores, and there are reports from around Australia of attacks on dolphins, juvenile humpback
whales, blue whales, sperm whales, and beaked whales, dugongs and Australia sea lions (Bannister
et al., 1996).
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Given the wide distribution of killer whales and their preference for colder waters, the Operational
Area and EMBA is unlikely to represent an important habitat for this species. Their presence is likely
to be a rare occurrence and limited to a few individuals infrequently transiting the area.

Sperm whale

The sperm whale has a worldwide distribution in deep waters (greater than 200 m) off continental
shelves and sometimes near shelf edges, averaging 20—30 nautical miles offshore (Bannister et al.,
1996). There is limited information about sperm whale distribution in Australian waters; however,
they are usually found in deep offshore waters, with more dense populations close to continental
shelves and canyons (DoEE, 2019). The species may occur in severely fragmented populations.
Key localities in Australia include; the southern coastline between Cape Leeuwin and Esperance,
WA (Bannister et al., 1996); south-west of Kangaroo Island, South Australia (SA); deep waters off
the Tasmanian west and south coasts; southern NSW; and deep waters off Stradbroke Island,
Queensland (QLD) (Ceccarelli et al., 2011). There are no known BIAs for sperm whales in the NMR.
In the open ocean, there is a general movement of sperm whales southwards in summer, and
corresponding movement northwards in winter, particularly for males (DAWE, 2020). Detailed
information about the distribution and migration patterns of sperm whales off the WA coast is not
available.

Given the wide distribution of sperm whales and their preference for deeper oceanic waters, the
Operational Area and EMBA is unlikely to represent an important habitat for this species. Their
presence is likely to be a rare occurrence and limited to a few individuals infrequently transiting the
EMBA only.

Indo-Pacific humpback dolphin

The Indo-Pacific humpback dolphin is now recognised as two distinct species: the Indo-Pacific
humpback dolphin (Sousa chinensis) and the Australian humpback dolphin (S. sahulensis)
(Jefferson and Rosenbaum, 2014). This EP will herein refer to the Australian humpback dolphin (S.
sahulensis) that is known to occur in waters of the Sahul Shelf from northern Australia to New
Guinea. Australian humpback dolphins are found in tropical/subtropical waters, and widely
distributed in Australia along the northern coastline from Shark Bay, WA to the QLD/NSW border
(Parra and Cagnazzi, 2016). Humpback dolphins inhabit shallow coastal, estuarine habitats
generally in depths of less than 20 m and within 20 km from shore (Corkeron et al., 1997; Jefferson,
2000; Allen et al., 2012; Jefferson and Rosenbaum, 2014). Given their preference for shallow coastal
habitats, the species may occur in coastal waters within the EMBA, but is unlikely to occur within the
Operational Area.

Spotted bottlenose dolphin (Arafura/Timor Sea Populations)

The spotted bottlenose dolphin is generally considered to be a warm water subspecies of the
common bottlenose dolphin. Distribution is primarily in inshore waters, often in depths of less than
10 m (Bannister et al., 1996). They are known to occur from Shark Bay, north to the western edge
of the Gulf of Carpentaria. Given the distribution of spotted bottlenose dolphins and their preference
for shallow coastal waters, the Operational Area is unlikely to represent an important habitat for this
species. Their presence is likely to be a rare occurrence and limited to infrequent transiting of the
area. The spotted bottlenose dolphin is likely to be present in nearshore and coastal waters, within
the EMBA.

Australian snubfin dolphin

The Australian snubfin dolphin is primarily distributed in northern Australian waters from Broome,
WA on the west coast to the Brisbane River, Queensland on the east coast (Parra et al., 2002). Most
recorded sightings come from protected shallow waters, especially in close vicinity to river mouths,
which implies that their expected range is the northern Sahul Shelf including the coastal waters of
northern Australia and Papua New Guinea (Beasley et al., 2005), with just one sighting from Papua
New Guinea (Beasley et al., 2002). Given the distribution of Australian snubfin dolphins and their
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preference for shallow coastal waters, the Operational Area is unlikely to represent an important
habitat for this species, however, Australian snubfn dolphins are likely to be present in nearshore
and coastal waters, within the EMBA.

Dugong

Dugong are large herbivorous marine mammals. Dugongs occur in tropical and subtropical waters,
with a significant proportion of the world’s dugong populations occurring in northern Australia’s
coastal waters from Shark Bay, WA to Moreton Bay, Queensland (Commonwealth of Australia,
2012). The waters of the NMR support significant populations of dugongs, with a major population
of some 4,400 animals occurring in the waters offshore of the Tiwi Islands (Northern Territory Parks
and Wildlife Service [PWS], 2003). Dugong distribution is correlated with seagrass habitats that
dugong feed on, although water temperature has also been correlated with dugong movements and
distribution (Preen et al., 1997; Preen, 2004). Dugong are known to migrate (up to hundreds of
kilometres) between seagrass habitats (Sheppard et al., 2006). Given the distribution of dugong and
their preference for shallow coastal waters, their presence is highly unlikely within the Operational
Area due to the lack of suitable habitat (seagrass and macroalgae beds). However, significant sites
for dugongs were identified approximately 85 km south-south-east of the Operational Area on the
east side of the Tiwi Islands, and significant sites for dugongs and seagrass were identified
approximately 22 km south of the Operational Area, partially overlapping the EMBA (ConocoPhillips,
2018). Therefore, dugongs may be present in the nearshore waters of the EMBA.

4.4.4.5.2 Marine Reptiles
Marine Turtles

Six marine turtle species were identified in the PMST as potentially occurring within the Operational
Area: the green, loggerhead, hawksbill, flatback, olive ridley and leatherback turtle (Appendix C).
Key information on marine turtles in the NMR is presented in Table 4-7.

Marine turtles are highly migratory during some life phases, but during others show high site fidelity.
They require both terrestrial and marine habitats to fulfil different life history stages (Commonwealth
of Australia, 2017a). The majority of their lives are spent in the ocean, although adult female turtles
will come ashore to lay eggs in the sand above the high-water mark.

Amongst the six species of marine turtle identified above, the Recovery Plan for Marine Turtles in
Australia (Commonwealth of Australia, 2017a) has defined 22 genetic stocks that nest or forage in
Australian waters. Discrete genetic stocks have evolved within each marine turtle species as a result
of marine turtles returning to the region from where they hatched (Commonwealth of Australia,
2017a). These genetically distinct stocks are defined by the presence of regional breeding
aggregations. Stocks are composed of multiple rookeries in a region and are delineated where there
is little or no overlap migration of individuals between nesting areas. Turtles from different stocks
typically overlap at feeding grounds (Commonwealth of Australia, 2017a).

Nine of these genetic stocks have distributions that overlap the Operational Area, comprising five
green turtle stocks, one loggerhead turtle stock, two flatback turtle stocks and one olive ridley turtle
stock. Each of these genetic stocks are described below in Table 4-7.

The north-western area of Melville Island and Seagull Island, approximately 55 km and 43 km south
of the Operational Area, respectively, are important marine turtle nesting areas, particularly for olive
ridley turtles and flatback turtles (Chatto and Baker, 2008). Olive ridley and flatback turtles nest in all
months between February and November, with the peak for olive ridley nesting around April/May
(Chatto and Baker, 2008). The peak nesting period for flatback turtles was unable to be determined
due to insufficient records (Chatto and Baker, 2008). Small numbers of green turtles and a single
hawksbill turtle were also found to nest in these areas (Chatto and Baker, 2008). There is no
emergent habitat within the Operational Area and therefore nesting aggregations of marine turtles
do not occur. A flatback turtle internesting BIA and internesting buffer Habitat Critical to the survival
of flatback turtles, extends from nesting locations at the Tiwi Islands overlaps with the Operational
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Area (refer Figure 4-10 and Figure 4-11). Nesting occurs year-round with a peak from June to
September (Commonwealth of Australia, 2017a). The BIA and Habitat Critical to the survival of

flatback turtles are considered very conservative as they are based on the maximum range of
internesting females.
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Table 4-7: Key information on marine turtles in the NMR

Key seasons

corals, sea
cucumbers and
jellyfish in depth

2017h) including the
pinnacles of the Bonaparte
Basin and the carbonate
banks and terrace system

Turt_Ie within the Diet Preferred habitat Genetic Stocks with dispersals overlapping the Operational Area
species
NMR
Flatback Breeding: Primarily Nearshore and offshore Arafura Sea Stock (F-Ars):
turtle September to carnivorous, subtidal and soft-bottomed | The F-Ars stock encompasses flatback turtles nesting in the western Torres Strait,
January. feeding on soft- habitats of offshore islands. | around the Gulf of Carpentaria, north-east Arnhem Land, Cobourg Peninsula and
Nesting: Year- _bOd'ed into western NT. Crab Island, in the Gulf of Carpentaria, is one of the largest flatback
round with a invertebrates. turtle rookeries, and it is estimated that approximately 3,000 turtles nesting there per
peak from June | Juveniles eat year. Other major nesting sites include Bare Sand, Field, Deliverance, and Sir
to September. gastropod Edward Pellew Islands. Minor nesting sites include the Cobourg Peninsula,
molluscs, squid, Wellesley, Flinders Beach, Jardine River to Edward River and in western Torres
siphonophores. Strait. An internesting buffer of 60 km is established around these rookeries, defined
Limited data as Habitat Critical to the survival of the species.
indicate that . . . . . . .
cuttlefish Post-hatchllng and young Juvenl!es remain on the Australian continental shelf. Little
hydroids,’ is known _alb(_)ut the foraging habitat of_Juvenll_e gnd young adult turtles, although t_raWI
soft corals, captures |nd|(_:ate flatback turtles feed in turbl_d |nsho_re (10-40 m) soft bottom habitats
crinoids, molluscs over the continental shelf of northern Australia (Robins, 1995).
and jellyfish are Cape Domett Stock (F-CD):
also eaten Cape Domett is an important high-density nesting area. Combined with a smaller site
at Lacrosse Island, the F-CD stock is one of the largest flatback turtle stocks in
Australia. Average nesting abundance at Cape Domett is estimated at 3,250 females
per year (Whiting et al., 2008).
Designated Habitat Critical for the F-CD stock are the nesting locations of Cape
Domett and Lacrosse Island, and an internesting buffer of 60 km around these
rookeries, year-round with peak internesting activity occurring July to September.
Extending further than the Habitat Critical internesting buffer, an internesting buffer
BIA of 80 km is located at Cape Domett and Lacrosse Island.
Olive ridley | Breeding: Primarily Benthic habitats of the Northern Territory Stock (O-NT):
turtle Unknown carnivorous, continental shelf. After While the NT olive ridley turtle stock is relatively small and has a limited geographic
Nesting: Year feeding on soft- nesting, olive ridley turtles | range, it is likely that the NT has the most significant olive ridley population remaining
round with a bodied are known to migrate up to | i the Asia-Pacific region (Groom et al., 2017; Commonwealth of Australia, 2017a). A
peak from April | invertebrates such | 1,050 km to various lack of long-term monitoring has precluded stock status estimates.
to June. as sea pens, soft foraging areas (DoEE

Major rookeries are located at English Company, Wessel, Crocodile, Elcho and Tiwi
islands of north-east Arnhem Land and Grant Islands, McCluer Island Group,
Cobourg Peninsula, Melville Island and Bathurst Island off north-western Arnhem
Land (Limpus, 2009). Minor rookeries are located along western NT, eastern Arnhem
Land and Dhimurru Indigenous Protected Areas (Limpus, 2009). An internesting
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Key seasons

Turt_le within the Diet Preferred habitat Genetic Stocks with dispersals overlapping the Operational Area
species
NMR
between 15- of the Sahul Shelf buffer of 20 km is established around these rookeries, defined as Habitat Critical to
200 m. (DSEWPaC 2012a). the survival of the species. A possible migration pathway is thought to exist between
Australia and Indonesia for the O-NT stock (Commonwealth of Australia, 2017a).
The foraging habitat of post-hatchling and young juvenile turtles is unknown,
however juvenile and adult turtles are known to forage over soft-bottomed substrates
(shallows to depths of 200 m) along the coastal zone of northern Australia
(Commonwealth of Australia, 2017a;Whiting et al., 2007).
Green turtle | Breeding: Primarily Nearshore reef habitats in North-west Shelf Stock (G-NWS):
Approximately herbivorous, the photic zone. The G-NWS stock is one of the largest green turtle stocks in the world and the
September to foraging on algae, | jyvenile and adult turtles largest in the Indian Ocean. The G-NWS stock is estimated at approximately 20,000
December. seagrass and forage within the tidal/sub- | individuals (DEWHA, 2012a) and the population trend for the stock is reported as
Nesting: tmha_“grol"es_- In tidal habitats of offshore stable (Commonwealth of Australia, 2017a).
November to juslernri)lz 2?;;9 islands and coastal waters Major rookeries are located at Lacepedes, Montebello, Barrow, Murion and Browse
March. Peak they feed on ’ with coral reef, mangrove, | jsjands, and the North West Cape. Post-hatchlings are likely to disperse through
genod fr?m algae, pelagic San((ﬂ‘i rtockyllqreeftshand much of the Indian Ocean/Arafura Sea. The G-NWS stock forage primarily between
anuary to X muariats where there are Shark Bay and Adele Island (southern Kimberley), WA, although foraging extends to
March. crustaceans and algal turfs or seagrass y ( ) J gng

molluscs.

meadows present
(Commonwealth of
Australia, 2017). A
proportion of turtles may
also remain resident in the
open ocean (Hatase et al.,
2006).

the Tiwi Islands and Coburg Peninsula, NT (Ferreira et al., 2020).
Ashmore Reef Stock (G-AR):

The G-AR stock nests in a localised area of the Indian Ocean in the Ashmore Reef
and Cartier Island AMP areas, outside the Operational Area and EMBA. Population
estimates are not available for Ashmore Reef, although annual breeding numbers
are thought to be in the low hundreds (Whiting et al., 2000; Woodside, 2009).

Designated Habitat Critical for the G-AR stock are the nesting locations of Ashmore
Reef and Cartier Island, and an internesting buffer of 20 km radius around these
rookeries year-round with peak internesting activity occurring December to January.
The G-AR stock forage primarily between Port Hedland, WA and the Tiwi Islands and
Coburg Peninsula, NT (Ferreira et al., 2020).

Scott-Browse Stock (G-ScBr):

The G-ScBr stock is a discrete unit known to nest at only two locations within the
north-east Indian Ocean — Sandy Islet and Browse Island. There is currently very
limited data available for the G-ScBr stock and therefore population numbers are
unknown. Designated Habitat Critical for the G-ScBr stock are the nesting locations
of Sandy Islet and Browse Island, and an internesting buffer of 20 km radius around
these rookeries, for the period November to March. Summer months from late
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Diet

Preferred habitat

Genetic Stocks with dispersals overlapping the Operational Area

November to February are the preferred breeding season for green turtles at Sandy
Island (Guinea, 2009).

Adult green turtles leaving Scott Reef appear to swim through Scott Reef lagoon and
disperse toward the WA mainland via two distinct post-nesting migration pathways;
travelling east and north toward the Bonaparte Archipelago and then north along the
coast to foraging areas in the NT waters, or travelling south to Cape Leveque and
then south along the coast to the Turtle Islands off the mouth of the De Grey River in
the Pilbara Region (Pendoley, 2005; Guinea, 2011). The G-ScBr stock forage
primarily in waters around the Bougainville Peninsula (northern Kimberley), WA, to
the Tiwi Islands and Coburg Peninsula, NT, although foraging extends as far south
as Eighty Mile Beach, WA (Ferreira et al., 2020).

Cobourg Stock (G-Cobourg):

The G-Cobourg stock has only recently been delineated as a separate genetic stock
and there is no long-term nesting or foraging habitat data available for this stock.
Major rookeries have been identified and include Black Point and Smith Point and
McCluer, Croker and Lawson Islands. In addition to Cobourg Peninsula, low numbers
of green turtles have been recorded nesting at the Tiwi Islands, but the genetic stock
of these turtles is currently unknown (Chatto and Baker 2008).

The foraging locations of post-hatchling and young juveniles is currently unknown;
however, hatchlings likely disperse through waters of the Indian Ocean and Arafura
Sea region.

Northern Great Barrier Reef Stock (G-nGBR):

The G-nGBR stock has major rookeries at Raine Island and Moulter Cay. Minor
rookeries include Bramble Cay, Murray Island, Dauar Island, Sandbanks No. 7 and
No. 8. The Torres Strait provides important foraging habitat for green turtles from this
stock, although the foraging range for this stock does extend into NT waters (Groom
et al., 2017). An internesting buffer of 20 km is established around these rookeries,
defined as Habitat Critical to the survival of the species.

Post-hatchling and young juveniles spend the first 5-10 years in oceanic waters of
the southern Pacific Ocean, utilising floating seaweed rafts and opportunistically
feeding on gelatinous organisms, before returning back to inshore foraging habitat.

Key seasons
qurte | within the
P NMR
Loggerhead | Breeding:
turtle Approximately
September to
March.

Carnivorous,
feeding
predominantly on
benthic
invertebrates in

Preferred habitat:
Nearshore and island coral
reefs, bays and estuaries
in tropical and warm
temperate latitudes.

Western Australia Stock (LH-WA):

The LH-WA stock is one of the largest in the world (Limpus, 2009). The population
trend is reported as stable (Commonwealth of Australia, 2017a).
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Key seasons

the open ocean on
jellyfish and other
soft-bodied
invertebrates.

and temperate waters.

Turt_le within the Diet Preferred habitat Genetic Stocks with dispersals overlapping the Operational Area
species NMR
Nesting: habitats ranging Major rookeries of the LH-WA stock are located at Dirk Hartog Island, Muiron Islands
November to from near shore to and Gnarloo Bay. These areas are designated Habitat Critical for the stock and
March. Peak 55 m. During their include an internesting buffer of 20 km radius around these rookeries, November to
period from late post-hatchling May.
December to stage, they feed Dirk Hartog Island in the Shark Bay Marine Park, with an average of 122 nests per
early January. on algae, pelagic day over 2.1 km (Reinhold, 2014), is recognised as the most important loggerhead
crustaceans and turtle rookery in WA.
molluscs.
Hawksbill Breeding: All Omnivorous, Preferred habitat: N/A
turtle year round. feeding on algae, Nearshore and offshore
Nesting: All year | SPonges, soft reef habitats.
round with peak corals and other
in October to soft-bodied
February. invertebrates.
Leatherback | N/A Carnivorous, Preferred habitat: N/A
turtle feeding mainly in Nearshore, coastal tropical

* Habitat Critical to the survival of a species identified in the Recovery Plan for Marine Turtles in Australia 2017-2027 (Commonwealth of Australia, 2017a)
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Figure 4-11: Biologically Important Areas for marine turtles
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Sea snakes

The NMR is an important area for sea snakes with 19 species known to occur and a further nine
species potentially occurring, all listed under the EPBC Act. Sea shakes are typically distributed in
shallow inshore regions and islands; however, they can also be found at nearby islands and further
offshore at atolls, including shoals and banks. The majority of sea snakes are observed in water
depths ranging from 10-50 m (RPS, 2010). Most sea shake species tend to be found in the shallower
waters to allow for increased benthic foraging time (DEWHA, 2008), and accordingly rarely occur in
water depths exceeding 30 m (Cogger, 1975; Guinea, 2013). Very few species are known to occupy
deep pelagic environments, such as those within the Operational Area.

Figure 4-12 shows water depths shallower than 30 m within the Operational and Active Source
areas. Sea snakes are likely to be confined to water depths shallower than 30 m on Lynedoch Bank,
and on Goodrich Bank and adjacent shallower water areas overlapping the south-west corner of the
Operational Area.
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Figure 4-12: Water depths shallower than 30 m within the Operational Area

Species exhibit habitat preferences depending on water depth, benthic habitat, 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
sea snake species tend to be found in the shallower waters to allow for increased benthic foraging
time (DEWHA, 2008b). Sea snakes that reside on coral reefs do not actively disperse or migrate
between reefs, however for those species that do migrate, migration is thought to be influenced by
ocean currents.

Given the preference of sea snakes for shallow waters, the Operational Area is unlikely to represent
an important habitat for this species and their presence is likely to be a rare occurrence of individuals.
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Salt-water crocodile

One migratory crocodile species, the salt-water crocodile, was identified in the PMST as potentially
occurring within the 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 120 km south-east of the Operational Area). The
species is unlikely to be present within the Operational Area due to the offshore location.

4.4.45.3Fishes and Elasmobranchs
White shark

The white shark typically occurs between the coast and the 100 m depth contour, although adults
and juveniles have been recorded diving to depths of 1,000 m (Bruce et al., 2006; Bruce and
Bradford, 2008). They are also known to make open ocean excursions of several hundred kilometres
and can cross ocean basins (for instance from South Africa to the western coast of Australia) (Weng
et al., 2007). White sharks occur from central Queensland around the south coast to north-west WA,
but may occur further north on both coasts (Bonfil et al,. 2005; Bruce et al., 2006; Last and Stevens,
2009; Paterson, 1990). White sharks are often found in regions with high prey density, such as
pinniped colonies (DEWHA, 2009b). Given their preference for temperate waters, lack of typical prey
species and offshore location of the Operational Area, white sharks are unlikely to occur within the
Operational Area. The species may be present in the EMBA.

Northern river shark

In Australia, northern river sharks are known to occur in WA and the NT, including the waters of the
Joseph Bonaparte Gulf (Stevens et al., 2005; Pillans et al., 2008). The species typically inhabits
rivers, estuarine systems, inshore and offshore marine habitats, though adults have only been
recorded in marine environments (Pillans et al., 2009). The species has been recorded offshore in
saline waters (e.g. around the Wessel Islands), although the extent to which this occurs and the
distances moved is unknown (DoE, 2014, Pillans et al., 2009). The global population size of northern
river sharks is unknown (Stevens et al., 2005) and the relationship between the Australian and global
populations is poorly understood. Given their habitat preference for estuarine and coastal waters,
northern river sharks are unlikely to occur within the Operational Area but may be present within
shallower waters of the EMBA.

Speartooth shark

Speartooth sharks occur in geographically distinct locations across northern Australia. 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). They have been
recorded in tidal rivers and estuaries with turbid waters, fine muddy substrates and temperatures
ranging from 27 to 33°C (DoE, 2014). Short-term movement patterns of juvenile speartooth sharks
in the Adelaide and Wenlock rivers indicate that individuals have a tidally influenced movement
pattern, moving up and downstream with the tide (Pillans et al., 2008). Due to their physiological
similarities 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). Given their habitat preference
for estuarine and coastal waters, northern river sharks are unlikely to occur within the Operational
Area, but may be present within shallower waters of the EMBA.

Grey nurse shark

The grey nurse shark is found primarily in warm-temperate (from sub-tropical to cool-temperate)
inshore waters around mainland continental masses (Pognoski et al., 2002). It occurs in habitats
ranging from rocky inshore reefs down to around 200 m depth on the continental shelf (Pognoski et
al., 2002). The species is considered rare in the NT and tends to occur further offshore than in
temperate waters (Stirrat and Larson, 2006). Records indicate that a longline fishing vessel operating
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in waters of the Arafura Sea near Lynedoch Bank reported catches of grey nurse sharks in the 1980’s
(Read and Ward, 1995). A recent survey in the Barossa field observed four grey nurse sharks,
including a suspected pregnant female, at a seamount approximately 15 km west of the Operational
Area (Jacobs, 2016). Based on the above reports, it is possible that individual grey nurse sharks
may be encountered in low numbers within the Operational Area and wider EMBA.

Oceanic whitetip shark

The oceanic whitetip shark is a circumglobal deep-water species inhabiting tropical to warm-
temperate waters (Compagno, 1984). They are found from the surface to depths of about 150 m
(Smith, 1997). There is very little information about these sharks in Australia, with no available
population estimates or distribution trends. Given their circumglobal distribution and habitat
preference, oceanic white tip sharks may occur within the EMBA.

Longfin mako shark

The longfin mako is a widely distributed but rarely encountered oceanic tropical shark found in
Australian waters south to Geraldton in WA (outside the EMBA) and to at least Port Stephens in
NSW (DEWHA, 2010). The longfin mako is often confused with the shortfin mako. There is very little
information about these sharks in Australia, with no available population estimates or distribution
trends. Longfin mako sharks may occur within the EMBA in low numbers.

Shortfin mako shark

The shortfin mako is found in tropical and warm-temperate seas in water depths up to 500 m. The
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). The shortfin mako is widespread in Australian waters
and has been recorded in offshore waters all around the continent’s coastline with exception of the
Arafura Sea, the Gulf of Carpentaria and Torres Strait (TSSC, 2014). Shortfin makos are also highly
migratory and travel large distances. Given the absence of shortfin makos in the waters surrounding
the Operational Area their occurrence is unlikely and may be limited to individuals transiting the
EMBA.

Whale shark

Whale sharks have a global distribution in tropical and warm temperate waters. In Australia, they
mainly occur in off the NT, Queensland and northern WA. Seasonal aggregations occur at Ningaloo
Reef (March — July), Christmas Island (December — January) and the Coral Sea (November —
December), and are considered to be biologically important areas linked to seasonal localised pulses
of food productivity (TSSC, 2015d). Its distribution and status in waters around the NT is poorly
known, although there are at least some anecdotal records (Woinarski and Larson, 2006).
Consequently, there are no defined BIAs for the whale shark in NT waters. Due to the species
widespread distribution and highly migratory nature, individuals may transit through the Operational
Area and EMBA in low numbers.

Dwarf sawfish

The dwarf sawfish is found in Australian coastal waters extending north from Cairns around the Cape
York Peninsula in Queensland to the Pilbara coast (Commonwealth of Australia, 2015e). Dwarf
sawfish typically inhabit shallow (2 to 3 m) silty coastal waters and estuarine habitats, occupying
relatively restricted areas and moving only small distances (Stevens et al., 2008). In the NT, it has
been recorded in several catchments including the Keep River, Victoria River, Buffalo Creek and
Rapid Creek (Darwin Harbour) and the South Alligator River (Thorburn et al., 2003; Peverell et al.,
2004). Occasional individuals have also been taken from considerably deeper water from trawl
fishing (Morgan et al., 2009). Given their preference for estuarine and coastal waters and typical
depth distribution, dwarf sawfishes are unlikely to occur within the Operational Area but may be
present within shallower waters of the EMBA.

Freshwater sawfish
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In Australia, largetooth sawfish have been recorded in numerous drainage systems in the country’s
north in fresh and saline water (DoE, 2014). In the NT, this includes the Adelaide, Victoria, Daly,
East and South Alligator, Goomadeer, Roper, McArthur, Wearyan and Robinson rivers. Freshwater
sawfish generally inhabit river and estuarine environments during their juvenile stages and enter the
marine environment as adults. They have been recorded up to 100 km offshore (DoE, 2014). Given
their preference for estuarine and coastal waters and typical depth distribution, freshwater sawfishes
are unlikely to occur within the Operational Area but may be present within shallower waters of the
EMBA.

Green sawfish

Green sawfish were once widely distributed in coastal waters along the northern Indian Ocean,
although it is believed that northern Australia may be the last region where significant populations
exist (Stevens et al., 2005). Within Australia, green sawfish are currently distributed from around the
Whitsundays in Queensland, across northern Australian waters to Shark Bay in WA (Commonwealth
of Australia, 2015e). Green sawfish are present in coastal waters and tidal creeks and, despite
records for deeper offshore waters, their range is mostly restricted to the inshore fringe with a strong
association to mangroves and adjacent mudflat habitats (Commonwealth of Australia, 2015€). Given
their habitat preference for estuarine and coastal waters and typical depth distribution, green
sawfishes are unlikely to occur within the Operational Area but may be present within shallower
waters of the EMBA.

Narrow sawfish

The narrow sawfish occurs from the northern Arabian Gulf to Australia and north to Japan. The
species inhabits inshore and estuarine waters and offshore waters up to depths of 100 m (D’Anastasi
et al., 2013) and are most commonly found in sheltered bays with sandy bottoms. The species is not
currently listed as threatened under the EPBC Act but are currently under threatened listing
assessment (due 30 October 2022), and is not included in the Sawfish and river shark Multispecies
Recovery Plan (DoE, 2015a).

Narrow sawfish are commonly caught as by-catch in the Northern Prawn Fishery (NPF). A total of
1234 sawfish interactions were recorded in the NPF during 2020, an increase from 607 in 2019
(Laird, 2021). There were 798 interactions with unidentified species (65% of the total interactions).
For the remaining interactions, 409 were with narrow sawfish (33%), 12 with freshwater sawfish
(1%), 11 with green sawfish (<1%), and four with dwarf sawfish (<0.5%). Of the 1234 animals caught
in 2020, 845 individuals (68%) were released alive. Most sawfish deaths occurred in the Melville
area of the NPF (Laird, 2021), which includes all of the waters north of the Tiwi Islands and the
Operational Area for the Galactic Hybrid 2D MSS.

Narrow sawfish are unlikely to be present at water depths associated with the Operational Area,
however they may occur in the EMBA, particularly in nearshore estuarine environments

Reef manta ray

The reef manta ray is globally distributed in tropical and subtropical waters. It is a planktivorous
species and is thought to migrate relatively long distances, travelling up to 70 km per day and moving
between specific productive areas (Couturier et al., 2011; van Duinkerken, 2010). The species is
commonly sighted inshore, however is also found around offshore coral reefs, rocky reefs and
seamounts (Marshall et al., 2018). The Operational Area is not located in or adjacent to any known
key aggregation areas for the species (e.g. feeding or breeding). Occurrence of reef manta rays
within the Operational Area is likely to be infrequent and restricted to individuals transiting the EMBA.

Giant manta ray

The giant manta ray is very common in tropical waters of Australia. The giant manta ray primarily
inhabits near-shore environments along productive coastlines with regular upwelling, but they
appear to be seasonal visitors to coastal or offshore sites including offshore island groups, offshore
pinnacles and seamounts (Marshall et al., 2011). The Operational Area is not located in or adjacent
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to any known key aggregation areas for the species (e.g. feeding or breeding). Occurrence of giant
manta rays within the Operational Area is likely to be infrequent and restricted to individuals transiting
the EMBA.

4.4.45.4Seabirds and Shorebirds
Red knot

The species undertakes long distance migrations from breeding grounds in high northern latitudes,
where it breeds during the boreal summer, to the southern hemisphere during the austral summer.
Both Australia and New Zealand host significant humbers of red knots during their non-breeding
period (Bamford et al., 2008). As with other migratory shorebirds, the species occurs in coastal
wetland and intertidal sand or mudflats outside the Operational Area and EMBA. It is unlikely to occur
in the Operational Area, aside from individuals occasionally transiting through during migrations, due
to the lack of emergent habitat.

Crested tern

The crested tern is widespread and numerous along the NT coastline, with 20 breeding colonies
reported (DSEWPaC, 2012a). The majority of these colonies are on small islands and support over
5,000 birds. The colony on Seagull Island, off the north-west tip of Melville Island supports a BIA of
approximately 60,000 crested terns (Woinarski et al., 2003), which is thought to be the largest
breeding colony of this species and of international significance. The breeding period for the crested
term is March to July, with most eggs being laid during late April to early June (Chatto, 2001). The
species forages in a range of habitats including shallow waters of lagoons, coral reefs, bays,
harbours, inlets and estuaries, along shorelines, rocky outcrops and in open sea, in mangrove
swamps and in offshore and pelagic waters (DSEWPaC, 2012d). Given the lack of suitable habitat,
crested terns are unlikely to occur within the Operational Area; however, may occasionally be
present within the EMBA.

Curlew sandpiper

In Australia, curlew sandpipers occur around the coasts while also being widespread inland, though
in smaller numbers (DAWE, 2021). They mainly inhabit intertidal mudflats, sandflats and sandy
beaches of sheltered coasts or shallows pools on exposed wave-cut rock platforms or coral reefs.
The curlew sandpiper departs breeding grounds in Siberia between early July and August, reaching
the northern shores of Australia in late August and early September (Higgins and Davies, 1996;
Minton, 1996). The return north begins in March (DAWE, 2021).

Given the distribution of this coastal wetland bird species, the species is unlikely to occur within the
Operational Area; however, may be present within the EMBA.

Eastern curlew

The eastern curlew is Australia’s largest shorebird and is a coastal species with a continuous
distribution north from Barrow Island to the Kimberley region. The species is endemic to the East
Asian—Australasian Flyway. The species is a non-breeding visitor to Australia from August to March,
primarily foraging on crabs and molluscs in intertidal mudflats. Due to the lack of emergent habitat,
the eastern curlew is not expected to occur within the Operational Area, aside from individuals
occasionally transiting the EMBA during migration periods.

Common noddy

The common noddy is the largest species of noddy found in Australian waters. The species is
widespread in tropical and subtropical areas beyond Australia. This seabird typically forages in
coastal waters around nesting sites, taking prey such as small fish, but may occur longer distances
out to sea. Nesting occurs broadly across tropical and subtropical Australia in coastal areas,
particularly on islands such as the Houtman Abrolhos Islands in WA (Johnstone et al., 2013). The
common noddy is thought to undertake seasonal movements, with some nesting sites abandoned
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during the non-breeding season (which is protracted between spring and autumn). The species is
unlikely to occur within the Operational Area, aside from individuals occasionally transiting through
during migration periods. The species may occur within the EMBA.

Streaked shearwater

The streaked shearwater is most commonly found in pelagic and inshore waters of the Pacific
Ocean. Within Australian waters, the species is commonly distributed from Exmouth, across northern
Australia to Queensland, south to NSW (DSEWPaC 2012). Its diet consists of invertebrates and
epipelagic fishes (Atlas of Living Australia, 2019). The species breeds in temperate regions of east
and south-east Asia before migrating to tropical regions near the equator; however, little is known
about their movements during the non-breeding period (Yamamoto et al., 2010). Given the lack of
suitable habitat, crested terns are unlikely to occur within the Operational Area; however, may
occasionally be present within the wider EMBA.

Lesser frigatebird

The lesser frigatebird is the most widely distributed frigatebird in Australian tropical seas and is the
smallest species of frigatebird. The species is well-adapted for an aerial existence and may range
considerable distances from land. Food consists largely of fish taken at the sea surface or stolen
from other birds. Beyond Australia, the lesser frigatebird occurs throughout the tropical Indian Ocean,
the western tropical Pacific Ocean, and the south-western tropical Atlantic Ocean. The lesser
frigatebird may occur within the Operational Area and the EMBA.

Great frigatebird

Great frigatebirds are found in tropical waters globally. The species breeds on small, remote tropical
and sub-tropical islands, in mangroves or bushes and occasionally on bare ground. The great
frigatebird feeds on fish, squid and chicks of other bird species. Breeding is known to occur between
May to June and in August (DoEE, 2019a). A BIA has been identified at Ashmore Reef and Cartier
Island for the species to highlight breeding and foraging behaviours in the area (approximately
550 km away from the Operational Area).

Common sandpiper

The common sandpiper is a small, migratory sandpiper with a very large range through which it
migrates annually between breeding grounds in the northern hemisphere (Europe and Asia) and
non-breeding areas in the Asia-Pacific region (Bamford et al., 2008). The species congregates in
large flocks and forages in shallow waters and tidal flats between spring and autumn. Specific critical
habitat in Australia has not been identified due to the species’ broad distribution (Bamford et al.,
2008). The common sandpiper is unlikely to occur in the Operational Area or EMBA, aside from
individuals occasionally transiting through during migrations, due to the lack of emergent habitat.

Sharp-tailed sandpiper

Like other species of sandpiper, the sharp-tailed sandpiper is a migratory wading shorebird and
seasonally migrates long distances between breeding grounds in the northern hemisphere and over-
wintering areas in the southern hemisphere (Bamford et al., 2008). The species may occur in
Australia between spring and autumn. The species is unlikely to occur within the Operational Area
due to the lack of suitable habitat, however it may occur in the EMBA.

Pectoral sandpiper

As with other species of sandpiper, the pectoral sandpiper breeds in the northern hemisphere during
the boreal summer, before undertaking long distance migrations to feeding grounds in the southern
hemisphere. The species occurs throughout mainland Australia between spring and autumn. The
pectoral sandpiper prefers coastal and near-coastal environments such as wetlands, estuaries and
mudflats. Given the species’ preferred habitat the pectoral sandpiper is not expected to occur within
the Operational Area, however it may occur in the EMBA.

Osprey
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Within Australia, ospreys are most commonly found in littoral and coastal habitats and terrestrial
wetlands of tropical and temperate Australia and offshore islands. In Australia, ospreys breed from
April to February in individual pairs. Ospreys are mostly resident around breeding territories, foraging
more widely during non-breeding season and feeding primarily on fish. Due to the lack of emergent
habitat, ospreys are not expected to occur within the Operational Area; however, they may occur in
the EMBA.

Red goshawk

The red goshawk is very sparsely dispersed across primarily coastal and near-coastal Australia from
the Kimberley in WA to north-eastern New South Wales (DERM, 2012). In the NT, the Tiwi Islands
are the stronghold for the species supporting approximately 15% of the Australian population
(DERM, 2012). In the north of Australia, adult red goshawks are year-round residents, with breeding
generally occurring in spring, and laying occurring from May to October (DERM, 2012). In the Tiwi
Islands, red goshawks most often forage in extensive open forest and open woodlands, with over
95% of the red goshawk’s diet made up of birds (DERM, 2012). Due to the lack of emergent and
suitable foraging habitat, red goshawks are not expected to occur within the Operational Area;
however, they may occur in nearshore waters of the EMBA surrounding the Tiwi Islands.

Bar-tailed godwit

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, with
populations also recorded in northern Australia, from Darwin east to the Gulf of Carpentaria (DoE,
2016). The bar-tailed godwit occurs mainly in coastal habitats such as large intertidal sandflats,
banks, mudflats, estuaries, inlets, harbours, coastal lagoons and bays, although it has also been
recorded at sandy ocean beaches, rock platforms and coral reef-flats (DoE, 2016). The bar-tailed
godwit does not breed in Australia and foraging usually occurs near the edge of water or in shallow
water, mainly in tidal estuaries and harbours (DoE, 2016). Due to the lack of emergent and suitable
foraging habitat, bar-tailed godwits are not expected to occur within the Operational Area; however,
they may occur in nearshore waters of the EMBA surrounding the Tiwi Islands.

Australian painted snipe

The Australian painted snipe has a widespread distribution, mainly occurring in shallow freshwater
(occasionally brackish) wetlands, such as lakes and swamps (DoE, 2013). The Australian painted
shipe has been recorded in wetlands in all states and territories, and is more common in eastern
Australia (DoE, 2013). Given the lack of suitable habitat, Australian painted snipes are not expected
to occur within the Operational Area; however, they may occur in nearshore waters of the EMBA.

Fork-tailed swift

The fork-tailed swift is a non-breeding visitor to all states and territories of Australia (DoE, 2021). In
the NT, there are widespread but scattered records in the north, including some offshore islands
(DoE, 2021). The fork-tailed swift does not breed in Australia, but migrates from breeding grounds
in Siberia from August to September, and arrives in Australia via the NT from mid-October, departing
again by the end of April (DoE, 2021). Due to the lack of emergent habitat, fork-tailed swifts are not
expected to occur within the Operational Area; however, they may occur in the EMBA.

4.5 Socio-Economic and Cultural Environment

4.5.1 European and/or Indigenous Sites of Significance

Indigenous cultural heritage sites are protected under the Heritage Act 2011 (NT) and/or the EPBC
Act. A search of the NT Government Heritage Register was undertaken for the Operational Area and
EMBA. The search confirmed there are no known sites of Indigenous cultural heritage significance
within the vicinity of the Operational Area or EMBA.

This document is protected by copyright. No part of this document may be reproduced, adapted, transmitted, or stored in any form by
any process (electronic or otherwise) without the specific written consent of Woodside. All rights are reserved.

Controlled Ref No: G2000UF1401753420 Revision: 2 Woodside ID: 1401753420 Page 100 of 443

Uncontrolled when printed. Refer to electronic version for most up to date information.




Galactic Hybrid 2D MSS Environment Plan

Indigenous Australian people have a strong continuing connection with the area that extends back
some 50,000 years. Woodside acknowledges this unique connection between Aboriginal peoples
and the land and sea in which the company operates. Woodside also understands that while marine
resources used by Indigenous people are generally limited to coastal waters for activities such as
fishing, hunting and maintenance of culture and heritage, many Aboriginal groups have a direct
cultural interest in decisions affecting the management of deeper offshore waters. Woodside
engaged the Tiwi Land Council as part of consultation for this EP to ensure cultural interests relevant
to the activity were considered during development of this EP (Section 5.5).Maritime Cultural
Heritage Sites

In 2018, the Australian Parliament passed the Underwater Cultural Heritage Act 2018 (Underwater
Heritage Act). The Act came into effect on 1 July 2019, replacing the Historic Shipwrecks Act 1976.
The Underwater Heritage Act continues the protection of Australia’s shipwrecks, but has also
broadened to include protection to sunken aircraft and other types of underwater cultural heritage.

A search of the Australian National Shipwreck Database (DAWE, 2021), which records all known
Maritime Cultural Heritage (shipwrecks, aircraft, relics and other underwater cultural heritage) in
Australian waters, indicated that there are no Underwater Cultural Heritage sites within the
Operational Area. The closest Underwater Cultural Heritage site is the wreck of the SS Florence D,
a bulk carrier sunk off the coast of the Tiwi Islands in 1942, located 50 km south of the Operational
Area, within the EMBA.

4.5.2 Jurisdictional Arrangements with Indonesia

As shown in Figure 3-1, the Operational Area is located in Commonwealth Waters within Australia’s
200 nautical mile (nm) EEZ as defined by the “1972 Seabed Boundaries Agreement between the
Commonwealth of Australia and the Republic of Indonesia on Seabed Boundaries in the Area of the
Timor and Arafura Seas” (the Australia-Indonesia 1972 Seabed Agreement).

The northern portion of the Operational Area is located within an ‘Area of Overlapping Jurisdiction’
under the “1997 Treaty Between The Government Of Australia And The Government Of The
Republic Of Indonesia Establishing An Exclusive Economic Zone Boundary And Certain Seabed
Boundaries” (the 1997 Perth Treaty). The Treaty remains unsigned by the Indonesian government
and has not officially entered into force, however both Australia and Indonesia act consistently with
the arrangements established under the Treaty (AFMA, 2014).

The Active Source Area and Operational Area overlap with approximately 4935 km? and 6043 km?
of the ‘Area of Overlapping Jurisdiction’ respectively, which itself has a total area of 57,044 km?.
Within this area, Australia exercises seabed jurisdiction including the exploration for petroleum, and
Indonesia exercises water column jurisdiction including fishing rights. Administration of petroleum
rights within this area is undertaken by the National Offshore Petroleum Titles Administrator
(NOPTA), and the management of environment, safety and risk from petroleum activities within this
area is regulated by NOPSEMA.

The northern boundary of the Perth Treaty Area is contiguous with the seabed boundary set in the
1972 Seabed Agreement, with the seabed and waters north of this boundary being located within
the Indonesian EEZ. The northern boundary of the Operational Area is located approximately 3 km
south from the boundary of the Indonesian EEZ.

4.5.3 Ramsar Wetlands

Ramsar wetlands are sites that have been included on the List of Wetlands of International
Importance on the basis of representativeness or uniqueness or of biodiversity values. There are no
Ramsar wetlands within or adjacent to the Operational Area or EMBA. The closest Ramsar wetland
occurs at the Cobourg Peninsula, about 122 km south-east of the Operational Area (outside of the
EMBA).
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4.5.4 Australian Commercial Fisheries

4.5.4.1 Commonwealth Managed Fisheries

The Australian Fisheries Management Authority (AMFA) manages more than 20 fisheries on behalf
of the Commonwealth Government and is bound by the objectives under the Fisheries Management
Act 1991.

The Information presented in this section has been predominately sourced from AFMA, Australian
Bureau of Agricultural and Resource Economics and Sciences (ABARES) Fishery Status Reports
and consultation with stakeholders (refer to Section 5).

The Commonwealth managed fisheries located within, adjacent to, or in the region of the Operational
Area are outlined in Table 4-8.
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Table 4-8: Commonwealth managed fisheries of relevance to the Petroleum Activities Program

Management area

Potential for

Fishery
(Patterson et al.,
2020)

(AFMA, 2021b)

Management area:

overlaps with: interaction
Fishery . within Description
Operational SEO Operational
Area el Area
EMBA
Northern Prawn v v v The Northern Prawn Fishery (NPF) extends from Joseph Bonaparte Gulf across

the top end to the Gulf of Carpentaria (Figure 4-12).

Species targeted:

The NPF targets a range of tropical prawn species. White banana prawn
(Penaeus merguiensis) and two species of tiger prawn (P. esculentus and
P.semisulcatus) account for around 80% of the landed catch. White banana
prawn 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. By-product species include endeavour
prawns, scampi (Metanephrops spp.), bugs (Thenus spp.) and saucer scallops
(Amusium spp.).

Fishing methods:

The NPF uses otter trawl gear. Most vessels have transitioned from using twin
gear to using a more efficient quad rig comprising four trawl nets.

Fishing season(s):

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. In the second
season from 1 August to 1 December, tiger prawns are predominately caught.
Either season has the potential to end early depending on the total catch.

Fishing depth:

Fishing takes place in waters 35—70 m deep, with most fishing effort between
50 and 60 m.

Fishing effort:

Total NPF catch in 2019 was 8,581 t, comprising 8,449 t of prawns and 132 t of
by-product (by-catch) species (predominantly squid, bugs and scampi). Annual
catches tend to be quite variable from year to year because of natural variability
in the banana prawn component of the fishery.

Most catches come from the southern and western Gulf of Carpentaria, and the
nearshore waters of the Arnhem Land coast. Highest catches occur in areas
near coastal seagrass beds that form the nursery habitat for tiger prawns.
Daytime trawling has been prohibited in all areas during the tiger prawn season
(1 August to 1 December) and therefore tiger prawns are primarily taken at night
(AFMA, 2021b).
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Management area
overlaps with:

Fishery
Operational

Area

Socio-
cultural
EMBA

Potential for
interaction
within
Operational
Area

Description

The southern extent of the Operational Area overlaps with an area identified in
the ABARES Fishery Status Report 2020 (Patterson et al., 2020) as containing
low fishing effort (<0.1 days/km?) (

Figure 4-13). Adjacent to this low fishing area and about 14 km south of the
Operational Area is a relatively small area identified as containing medium
fishing effort (0.1-0.25 days/km?).

A limited quantity of scampi is taken as a non-target, by-product species from a
deepwater area on the edge of the Australian Fishing Zone (AFZ) north of
Melville Island and is targeted during NPF prawn trawling closure periods
(primarily in December to January) (AFMA, 2021c).

Holders of statutory fishing rights in the NPF are permitted to collect live prawn
broodstock (AFMA, 2021c). Specific broodstock collection permits are provided
for under the NPF Management Plan 1995. Annually, 2-3 vessels are usually
engaged in broodstock collection and can fish year-round, including during
seasonal closures.

Active
licences/vessels:

52 active vessels from 52 permits in the 2019 fishing season (Patterson et al.,
2020).

Potential for
interaction within
Operational Area:

There is potential for fishers in the NPF during both the first (banana) and
second (tiger) prawn seasons to occasionally be present within the Operational
Area during the Petroleum Activities Program, in particular at the southern
extent of the Operational Area where low fishing effort is reported.

There is also potential for fishers to be present during prawn fishing closure
periods in the north-western extent of the Operational Area while trawling deep
waters for scampi. Additionally, vessels with permits for broodstock collection
could be present in the southern extent of the Operational Area during the
Petroleum Activities Program. The Northern Prawn Fishery Industry Pty Ltd
(NPFI) were engaged during consultation for this EP (Section 5.5).

Southern v
Bluefin Tuna
Fishery

Management area:

The Southern Bluefin Tuna Fishery covers the entire EEZ around Australia, out
to 200 nm from the coast.

Species targeted:

Southern bluefin tuna (Thunnus maccoyii).

Fishing methods:

Pelagic longline and purse seine fishing.
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Management area

Potential for

overlaps with: interaction
Fishery . within Description
Operational e Operational
Area el Area
EMBA
(Patterson et al., Fishing season(s): All year.
2020)

Fishing depth: Southern bluefin tuna are a pelagic species which can be found up to depths of
500 m (AFMA, 2020).

Fishing effort: Fishing mainly occurs in the Great Australian Bight during summer months, and

off the NSW coastline during winter months (AFMA, 2020). The fishery has not
been active in the Operational Area within at least the last five years.
Fishing efforts for Southern Bluefin Tuna hit its peak in Australia in 1967, with a
catch of around 59,281 tonnes (Commission for the Conservation of Southern
Bluefin Tuna [CCSBT], 2019), since then, catch efforts have declined to around
6,074 tonnes for the Australian 2018-19 fishing season.

Active Seven purse seine vessels, 20 longline vessels.

licences/vessels:

Potential for Although the Operational Area overlaps with the fishery management area,

interaction within future interactions with the fishery are not expected given the current distribution

Operational Area: of fishing effort. Therefore, the fishery is not considered further in this EP.

Western v v x Management area: The combined Western and Eastern Skipjack Tuna fisheries encompass the
Skipjack Tuna entire Australian EEZ. The Western Skipjack Tuna Fishery extends westward
Fishery from the SA/Victoria (VIC) border across the Great Australian Bight and around

(Patterson et al.,
2020)

the west coast of WA to the Cape York Peninsula.

Species targeted:

Western Skipjack Tuna (Katsuwonus pelamis).

Fishing methods:

Fishers historically used purse seine nets and pole and line.

Fishing season(s):

The fishery is not currently active and the management arrangements for this
fishery are under review.

Fishing depth:

Western skipjack tuna are a pelagic species that can be found up to depths of
260 m (AFMA, 2020).

Fishing effort:

Data shows fishing effort was historically concentrated offshore of the 200 m
isobath off southern WA, with some effort also recorded off the central and
Pilbara coasts of WA (Patterson and Stephan, 2014; Williams et al., 2016). The
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Management area

Potential for

overlaps with: interaction
Fishery . within Description
Operational e Operational
Area el Area
EMBA
Skipjack Tuna Fishery is not active currently and no Australian boats have fished
for skipjack tuna since 2009.
Active No active vessels have operated in the fishery since 2009 (Patterson et al.,
licences/vessels: 2020).
Potential for Although the Operational Area overlaps with the fishery management area,
interaction within future interactions with the fishery are not expected given there has been no
Operational Area: active vessel since 2009. Therefore, the fishery is not considered further in this
EP.
Western Tuna v v x Management area: The Western Tuna and Billfish Fishery extends to the Australian EEZ boundary

and Billfish
Fishery

(Patterson et al.,
2020)

in the Indian Ocean, from Cape York in QLD, through WA to the border between
VIC and SA.

Species targeted:

The fishery targets bigeye tuna (Thunnus obesus), yellowfin tuna (T. albacares),
broadbill swordfish (Xiphias gladius) and striped marlin (Tetrapturus audux).

Fishing methods:

The fishery mainly uses longline fishing gear to catch targeted species. Minor
line (including handline, troll, rod and reel) is also permitted.

Fishing season(s):

All year.

Fishing depth:

Fishing occurs mainly off the 200 m isobath.

Fishing effort:

Data shows fishing effort is concentrated offshore of the 200 m isobath off
southern WA, with some effort also recorded off the central and Pilbara coasts
off WA (Patterson and Stephan, 2014; Williams et al., 2016). The fishery has
not been active in the Operational Area within at least the last five years
(ABARES, 2019).

Active
licences/vessels:

Two pelagic longline vessels and two minor longline vessels (Patterson et al.,
2020).

Potential for
interaction within
Operational Area:

Although the Operational Area overlaps with the fishery management area,
future interactions with the fishery are not expected given the current distribution
of fishing effort. Therefore, the fishery is not considered further in this EP.
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| Operational Area
[ Active Source Area

Commonwealth Fisheries Australia (AFMA, 2006)
[ Northern Prawn Fishery

0

Kilometres
CRS: GCS GDA 1994
DRIMS No.1401677298 08

Basemap GeosclencesAustalla. Esil. GEBCO, DeLorme, an i, HERE. Garmin, FAO. NOAA, USGS

Figure 4-12: Commonwealth fisheries with potential for interaction with the Petroleum Activities Program
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Figure 4-13: Fishing intensity in the Northern Prawn Fishery; a) 2016, b) 2017, c) 2018, d) 2019 (Patterson et al., 2017, 2018, 2019, 2020)
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4.5.4.2 Northern Territory Managed Fisheries

Northern Territory fisheries are managed by the NT Department of Industry, Tourism and Trade
(DITT) (Fisheries) (formerly Department of Primary Industry and Resources). Wild harvest fisheries
are managed under the Fisheries Act 1988 and Fisheries Regulations 1992 and management plans.

The information presented in this section has been predominately sourced from NT DITT and NT
Fish Stocks Report 2017 (DPIR, 2017).

Woodside also requested catch and effort data from the NT DITT (Fisheries) for NT managed
fisheries identified as overlapping the Operational Area. Annual catch and effort data was requested
for the 2016—2020 period at the highest available resolution (60 nm x 60 nm fishing grid blocks)
(DITT, 2021). Data provided by DITT included:

e Weight (kg): a measure of fish catches in a 60 nm x 60 nm block during the period of interest.

e Licence count: a measure of the number of licences that fished in 60 nm x 60 nm block during
the period of interest. Licences are transferable in some fisheries and therefore licence count
does not represent vessel count.

e Fishing day count: a measure of fishing effort, represented by the number of days when one or
more vessels fished in a 60 nm x 60 nm block during the period of interest.

Due to confidentiality reasons, DITT (Fisheries) was unable to release catch data for blocks where
less than five licence holders fished during the period of interest (i.e. less than five licence holders
per year). It is important to recognise the limitations of referring to blocks with less than five licence
holders; although the number of licence holders may be less than five, a block may experience high
catch. Alternatively, these blocks may experience less catch than other blocks where five or more
licence holders frequent the area to fish.

In addition, Woodside has used data reported for an aggregated 5-year period (2016-2020), which
greatly reduces the number of blocks in a fishery where ‘less than five licence holders’ are reported.
Where a block has been visited by less than five licence holders over an entire 5-year period, it
implies that fishing effort may be relatively low compared with other blocks where five or more licence
holders go to fish.

The data received was analysed block-by-block to understand the distribution of fishing effort relative
to the Operational Area and identify any trends in catch and effort over time. Results of the data
analysis are provided in Table 4-9 and used to inform the assessments in Section 6.4 and 6.5.
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Table 4-9: NT managed fisheries of relevance to the Petroleum Activities Program

(DITT, 2016a)

Management area:

Management area Potential
overlaps with: for
Fishery : Socio- mter_?hc_tlon Description
Operational tural within
- cultural | Operational
EMBA Area
Agquarium Fishery v v v

The Aquarium Fishery management area (Figure 4-14) encompasses
freshwater, estuarine and marine waters between the WA/NT and QLD/NT
border to the outer boundary of the Australian Fishing Zone (AFZ), covering an
area of 523,946 km?. Harvesting is not permitted from a number of designated
protected areas, including Doctor's Gully Aquatic Life Reserve, East Point
Aquatic Reserve and Darwin Harbour, Aboriginal sacred sites, aquaculture
farm leases and sanctuary zones (DPIR, 2019).

Species targeted:

The fishery targets aquarium fishes that mostly comprises of rainbowfish (e.g.
Melanotaenia spp.), catfish (e.g. Neosilurus ater) and scats (e.g. Scatophagus
argus). The fishery also targets invertebrates including hermit crabs, snails,
whelks and hard and soft corals and aquatic plants. The fishery has traditionally
focused on freshwater fish, but in recent years some operators have been
transitioning into the collection of marine fish.

Fishing methods:

Collection via hand-held equipment, including nets (barrier, cast, scoop, drag
and skimmer) and hand pumps. Freshwater pots are also permitted.

Fishing season(s):

All year.

Fishing depth:

Harvesting usually in depths less than 10 m, and occasionally in depths up to
30 m (DPIR, 2019).

Fishing effort:

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. From time to time activity occurs away from the
major centres, including at Evans Shoal and Goodrich Bank (DPIR, 2019).

A review of historic fishing data indicates that effort was reported relatively
consistently between 2016 and 2020 in the fishing grid blocks (1029 and 1030)
overlapping the south of the Operational Area (Figure 4-15). Over this period,
between 3 to 12 days of fishing per year was reported in the fishing grid blocks
overlapping the Operational Area.

Active
licences/vessels:

There are 11 licences in the Aquarium Fishery and in 2018-19 there were 7
licences actively collecting marine species (DPIR, 2019).
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Management area Potential
overlaps with: for
Fishery _ Socio- Inteéraction Description
Operational within
Area cultural | Operational
EMBA Area
Potential for The majority of fishing effort in the Aquarium Fishery is focused in freshwater
interaction within and nearshore marine environments, outside of the Operational Area.
Operational Area: Occasional fishing effort has been reported at offshore locations, such as
Goodrich Bank, located at the southern extent of the Operational Area (Figure
4-15). Therefore, there is potential for interaction with fishers in the south of the
Operational Area. Licence holders in the Aquarium Fishery were engaged
during consultation for this EP (Section 5.5).
Spanish Mackerel v v v Management area: | The Spanish Mackerel Fishery management area covers waters between the
Fishery WA/NT and QLD/NT border from the high water mark to the outer boundary of
(DP”:, 2017C) the AFZ (Figure 4-14).

Species targeted: Spanish mackerel (Scomberomorus commerson).

Refer to Table 4-3 for a description of the habitat, distribution, stock structure
and reproductive biology of this species.

Fishing methods: Commercial fishers operate using a mothership and up to two dories. It is
common for fishers to troll two to four lines behind a dory and up to eight lines
from a mothership using trolled lures or baited lines.

Fishing season(s): | All year.

Fishing depth: The preferred fishing depth of this fishery is not specified.

Fishing effort: Fishing generally takes place around reefs, headlands and shoals. Majority of
catch occurs off the western and eastern mainland coasts and near islands
including Bathurst Island, Groote Eylandt and the Wessel Islands.

A review of historic fishing data indicates that effort was reported consistently
between 2016 and 2020 in the fishing grid blocks (1029, 1030 and 1031)
overlapping the Operational Area (Figure 4-16). Over this period, between 12
to 120 days of fishing per year was reported in the listed blocks. Majority of the
fishing effort is concentrated south and west of the Operational Area (Figure
4-16).

Active There are 15 licences currently issued in the fishery.
licences/vessels:
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Management area Potential
overlaps with: for
Fishery _ Socio- mter_:[elﬁ_tlon Description
Operational tural within
AR cultural | Operational
EMBA Area
Potential for The majority of the fishing effort in the fishery is focused off the western and
interaction within eastern mainland coasts. Fishing effort has been reported consistently in the
Operational Area: fishing grid blocks overlapping the Operational Area between 2016 and 2020.
Therefore, there is potential for interactions with fishers in the Operational Area.
Licence holders in the Spanish Mackerel Fishery were engaged during
consultation for this EP (Section 5.5).
Timor Reef Fishery v v v Management area: | The Timor Reef Fishery is located north-west of Darwin from the WA /NT border

(Department of
Primary Industries
and Fisheries
[DPIF], 2017f; DPIR,
2019)

and to the outer boundary of the AFZ (Figure 4-14). This region known as the
Timor Box and covers an area of approximately 31,182 km?2.

Species targeted:

Goldband snapper (Pristipomoides multidens), saddle-tail snapper (Lutjanus
malabaricus), and crimson snapper (L. erythropterus) are the primary species
taken. Refer to Table 4-3 for a description of the habitat, distribution, stock
structure and reproductive biology of these species.

Secondary species include, cods (Family Serranidae), trevally, redspot
emperor (Lethrinus lentjan), mangrove jack (Lutjanus argentimaculatus) and
Robinson’s sea bream (Gymnocranius grandoculus).

Fishing methods:

The majority of the catch is taken using baited traps; however, the fishery also
uses vertical lines, finfish longlines, and drop lines attached to or free from a
vessel.

Fishing season(s):

All year.

Fishing depth:

Fishing is typically concentrated between 80 m and 150 m.

Fishing effort:

A review of historic fishing data indicates that effort was consistently between
2016 and 2020 in the fishing grid blocks (930, 931, 1029, 1030 and 1031)
overlapping the Operational Area (Figure 4-16). Over this period, between 1 to
413 days of fishing per year was reported in the listed blocks. Majority of the
fishing effort is concentrated to the west of the Operational Area, and in the
south of the Operational Area (Figure 4-16).

Active
licences/vessels:

There are 15 licences currently issued in the Timor Reef Fishery. Analysis of
historic fishing data (DITT, 2021) determined that between one and six licences
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Management area Potential
overlaps with: for
Fishery _ Socio- mter_:[elﬁ_tlon Description
Operational tural within
AR cultural | Operational
EMBA Area
were active within the Timor Reef Fishery each year between 2016 and 2020.
The number of vessels operating in the fishery is not known.
Potential for Fishing effort has been reported consistently in the fishing grid blocks
interaction within overlapping the Operational Area between 2016 and 2020. Therefore, there is
Operational Area: potential for interactions with fishers in the Operational Area. Licence holders
in the Timor Reef Fishery were engaged during consultation for this EP
(Section 5.5).
Demersal Fishery v v v

(DPIF, 2016)

Management area:

The Demersal Fishery encompasses waters between the WA/NT and QLD/NT
border from 15 nm from the low water mark to the outer boundary of the AFZ,
excluding the area of the Timor Reef Fishery (Figure 4-14). The fishery covers
an area of 356,200 km?. Fish traps, hand lines and droplines are permitted
throughout the fishery and demersal trawl nets are permitted in two defined
zones (i.e. the ‘Demersal Multigear Areas’) — one in the Joseph Bonaparte Gulf
and one across the waters comprising the western Gulf of Carpentaria and
north-east NT offshore area. The Operational Area is within an area where fish
traps, hand lines and droplines are permitted, and demersal trawls nets are
excluded.

Species targeted:

Target species in the Demersal Fishery Area include goldband snapper
(Pristipomoides multidens), saddle-tail snapper (Lutjanus malabaricus), and
crimson snapper (L. erythropterus). By-product species include red emperor (L
sebae) and cods (Family Serranidae).

Target species in the Demersal Multigear Area include saddle-tail snapper
(Lutjanus malabaricus) and crimson snapper (L. erythropterus). By-product
species include painted sweetlip (Haemulidae spp.), redspot emperor
(Lethrinus lentjan) and goldband snapper.

Refer to Table 4-3 for a description of the habitat, distribution, stock structure
and reproductive biology of the target species.

Fishing methods:

Vertical lines, drop lines, finfish longlines and baited fish traps are used in the
Demersal Fishery Area.

Semi-demersal trawl nets, in addition to vertical lines, drop lines, finfish
longlines and baited fish traps are used in the Demersal Multigear Area.
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Fishery

Management area
overlaps with:

Socio-
cultural
EMBA

Operational
Area

Potential
for
interaction
within
Operational
Area

Description

Fishing season(s):

All year.

Fishing depth:

The preferred fishing depth of this fishery is not specified.

Fishing effort:

A review of historic fishing data indicates that effort was reported consistently
between 2016 and 2020 in the fishing grid blocks (930, 931, 1029 1030 and
1031) overlapping the Operational Area (Figure 4-16). Over this period,
between 1 to 120 days of fishing per year was reported in the listed blocks.
Majority of the fishing effort is concentrated to the south and east of the
Operational Area (Figure 4-18).

Active
licences/vessels:

There are 18 licences currently issued in the fishery. Analysis of historic fishing
data determined that up to six licences were active within the fishery each year
between 2016 and 2020. The number of vessels operating in the fishery is not
known.

Potential for
interaction within
Operational Area:

Fishing effort has been reported consistently in the fishing grid blocks
overlapping the Operational Area between 2016 and 2020. Therefore, there is
potential for interactions with fishers in the Operational Area. Licence holders
in the Demersal Fishery were engaged during consultation for this EP (Section
5.5).

Offshore Net and
Line Fishery

(DPIF, 2021)

Management area:

The fishery can operate in all NT waters from the low water mark to the
boundary of the AFZ and covers an area of more than 522,000 km? (Figure
4-14).

Species targeted:

Primarily target black-tip shark (Carcharhinus limbatus) and grey mackerel
(Scomberomorus semifasciatus). Refer to Table 4-3 for a description of the
habitat, distribution, stock structure and reproductive biology of these species.

Secondary species include hammerhead shark (Sphyrna lewini), bull shark
(Carcharhinus leucas), tiger shark (Galeocerdo cuvier), pigeye shark
(Carcharhinus amboinensis), lemon shark (Negaprion brevirostris), winghead
shark (Eusphyra blochii) and dusky whalers (Carcharhinus obscurus). By-
product catch includes Spanish mackerel, longtail tuna (Thunnus tonggol),
black pomfret (Parastromateus niger) and other finfish.
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Fishery

Management area
overlaps with:

Operational
Area

Socio-
cultural
EMBA

Potential
for
interaction
within
Operational
Area

Description

Fishing methods:

The following fishing methods can be used by the fishery with relevant
restrictions:

o Demersal longlines may be used from the low water mark to the AFZ

e Pelagic longlines may be used three nautical miles seaward from the
territorial sea baseline to the boundary of the AFZ.

e Pelagic nets can be used from two nautical miles from the low water
mark to the boundary of the AFZ.

Fishing season(s):

All year.

Fishing depth:

The preferred fishing depth of this fishery is not specified.

Fishing effort:

Most fishing is done in the coastal zone within 12 nm of the coast, and
immediately offshore in the Gulf of Carpentaria. Commercial fishing effort is
concentrated around a few key reefs and shoals (NT Government, 2020).

A review of historic fishing data indicates that effort was reported in 2016, 2017
and 2019 in the fishing grid blocks (1029, 1030 and 1031) overlapping the
Operational Area (Figure 4-16). Over this period, between 1 to 7 days of fishing
per year was reported in the listed blocks. Majority of the fishing effort is
concentrated to the south of the Operational Area along the NT coast (Figure
4-18).

Active
licences/vessels:

The fishery has no restrictions on the number of licences issued. Analysis of
historic fishing data from 2016 to 2020 determined that there was between one
and seven licences active in the fishery.

Potential for
interaction within
Operational Area:

Fishing effort has been reported consistently in the fishing grid blocks
overlapping the Operational Area between 2016 and 2020. Therefore, there is
potential for interactions with fishers in the Operational Area. Licence holders
in the Offshore Net and Line Fishery were engaged during consultation for this
EP (Section 5.5).

Pearl Oyster Fishery

Management area:

The fishery extends from the high-water mark to the outer boundary of the
Australian fishing zone, 200 nautical miles offshore.
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Fishery

(DITT, 2017b)

Management area
overlaps with:

Operational
Area

Socio-
cultural
EMBA

Potential
for
interaction
within
Operational
Area

Description

Species targeted:

The fishery targets bivalves of the genus Pinctada (pearl oysters). Pearl oysters
are distributed within the central Indo-Pacific region, bounded by the Bay of
Bengal to the west, Solomon Islands to the east, Taiwan to the north, and
northern Australia to the south (Southgate et al., 2008).

Fishing methods:

Hand collection by drift divers.

Fishing season(s):

All year.

Fishing depth:

Fishing efforts are restricted to water depths less than 35 m.

Fishing effort:

Large catches of pearl oyster were taken from NT waters between 1901 and
1966. The catch peaked at 804 tin 1937 and the last significant catch was 339
tin 1957.

A total of 138,000 oysters can be collected in the fishery each year; however,
unlike the shallow and productive grounds in WA, relatively little fishing has
occurred in the NT after the mother of pearl (MOP) fishery declined in the 1960s
(DPIR, 1995). Since that time, annual catches have been very low, primarily
because the market for MOP collapsed. Heavy historical fishing is considered
to have depleted the stock in many areas along the NT coast (FRDC, 2018;
Knuckey, 1995).

Surveys conducted in the 1990s found significant numbers of large, mature
individuals, indicating that recruitment was occurring, but biomass was not
estimated (FRDC, 2018; Knuckey, 1995). Catches earlier this century were
around 2 t (to supply niche markets) and there has been no harvest in the NT
since 2008 (FRDC, 2018).

Active
licences/vessels:

There are five licences in the Pearl QOyster fishery, however no vessels have
been active in the fishery since 2008 (FRDC, 2018).

Potential for
interaction within
Operational Area:

Although the Operational Area overlaps with the fishery management area,
future interactions with the fishery are not expected given there has been no
active vessel since 2008. Therefore, the fishery is not considered further in this
EP.

Coastal Line Fishery

Management area:

The fishery extends along the NT coast between the high-water mark and 15
nm out from the low water mark.
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overlaps with: for
: interaction oL
Fishery . L Description
Operational S(I)C'O I within
AR cultural | Operational
EMBA Area
(DITT, 2017c) Species targeted: The fishery primarily targets black jewfish (Protonibea diacanthus) and golden
snapper (Lutjanus johnii). Emperors, cods and other snappers are by-product
species.
Fishing methods: The main fishing methods include the use of:

e vertical lines, cast nets, scoop nets or gaffs can be used from the high-
water mark out to 15 nm from the low water mark

e drop lines and up to five fish traps can be used from two to 15 nm out
from the low water mark

e up to five hooks per vertical line and up to 40 hooks per drop line

Fishing season(s): | All year.

Fishing depth: The preferred fishing depth of this fishery is not specified.

Fishing effort: Fishing effort is restricted to NT coastal waters.

Active The fishery is restricted to 52 licences, of which all are currently allocated.
licences/vessels:

Potential for As the Operational Area does not overlap with the fishery management
interaction within boundary, and that fishing effort is concentrated in NT coastal waters, no
Operational Area: interactions with the fishery are not expected. Therefore, the fishery is not

considered further in this EP.
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Figure 4-14: NT fisheries with potential for interaction with the Petroleum Activities Program
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Figure 4-15: Aquarium Fishery total fishing day count (2016 to 2020)
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Figure 4-16: Spanish Mackerel Fishery total fishing day count (2016 to 2020)
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Figure 4-17: Timor Reef Fishery total fishing day count (2016 to 2020)
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Figure 4-18: Demersal Fishery total fishing day count (2016 to 2020)
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Figure 4-19: Offshore Net and Line Fishery total fishing day count (2016 to 2020)
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4.5.5 Indonesian Commercial Fisheries

As described in Section 4.5.2, the northern portion of the Operational Area is located in the ‘Area of
Overlapping Jurisdiction’ established under the 1997 Perth Treaty (Figure 3-1). Within this area,
Australia exercises seabed jurisdiction including the exploration for petroleum, and Indonesia
exercises water column jurisdiction including fishing rights. Therefore, it is possible that Indonesian
commercial fishing vessels may be encountered in this area.

Indonesian regulations require Vessel Monitoring System (VMS) on fishing vessels exceeding 30
gross register tonnage (GRT) (averaging about 16 m or more) (Global Fishing Watch, 2020). In June
2017, the Republic of Indonesia entered into a partnership with Global Fishing Watch to deliver VMS
data for all Indonesian flagged fishing vessels in a publicly available data platform. Subsequently,
VMS data was made available on the Global Fishing Watch website for all Indonesian fishing vessels
that are both equipped with the system and licensed to fish in Indonesian waters. Analysis of
Indonesian fishing vessel tracks (vessels 230 GRT) in the Timor Sea since 2013 indicate the majority
of offshore fishing in the region takes place about 50 km west of the Operational Area in Indonesian
waters east of Evans Shoal, as well as the Timor Trough. Comparatively, Indonesian fishing vessel
activity within the Operational Area is considered light, with only 5-10 vessels (>30 GRT)
occasionally fishing within the waters of the Operational Area since 2013.

The VMS data delineate between six categories of fishing vessel, including drifting longlines, purse
seine, trawlers, fixed gear (i.e. set longlines, set gilinets, pots and traps), squid jiggers and ‘other’
fishing vessels. The length and tonnage of each vessel is also provided in the data. Analysis of the
data suggests that Indonesian vessels operating in the Timor Sea mostly comprise of basic longline
vessels with a length of 20-40 m and weighing 25-50 GRT. In 1980, Indonesia began systematically
prohibiting trawling throughout Indonesian waters (Presidential Decree 39/1980), and a total ban of
trawling in the waters of Indonesia came into effect 1 January 1983 (Presidential Instruction No.
11/1982) (Food and Agriculture Organization [FAO], 2015). The government has since reopened
some areas for trawling, including the Arafura Sea and the Indian Ocean around west of Sumatra
and Aceh Island (FAO, 2015); however, the Timor Sea remains closed to trawling with no immediate
prospect for this to change. It is noted that Indonesian fishing vessels less than 30 GRT are not
equipped with VMS and may also operate in the Timor Sea. For example, handline vessels are also
occasionally recorded in the region. These vessel types appear similar to various Indonesian vessels
that have been sighted, rescued or apprehended by Australian border security from time to time
within the region (AFMA, 2017; Australian Broadcasting Corporation [ABC], 2019; NT News, 2016).

The ‘semi-enclosed’ Arafura and Timor Seas, and in particular the Arafura Sea, is a recognised
global hotspot for illegal, unreported and unregulated (1UU) fishing (Edyvane, 2017). While there has
been significant progress in tackling IUU fishing in the Arafura Sea, especially since 2015, there
have been major increases in IUU fishing in the Timor Sea, particularly in the waters of Timor-Leste,
including large-scale, industrial foreign trawling operations (Edyvane, 2017).

4.5.6 Aquaculture

Aquaculture in the NT consists primarily of culturing hatchery-reared and wild-caught oysters
(Pinctada maxima) in shallow coastal waters. There are no aquaculture activities within the
Operational Area or EMBA.

4.5.7 Fisheries — Traditional

Dugong, fish and marine turtles are important components of Aboriginal culture and diet. Aboriginal
people continue to actively manage their sea country in coastal waters of the NT in order to protect
and manage the marine environment, its resources and cultural values. Traditional Indigenous
fishers generally utilise waters within 3 nm of the coastline (NT Government, 2015) and are not
considered to be active within the offshore waters of the Operational Area and EMBA.
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4.5.8 Tourism and Recreational Fishing

Annual expenditure by recreational fishers and the guided fishing industry in the NT is estimated at
over $100 million (NT Government, 2019). Due to the distance from shore, there is limited capacity
for recreational fishers to fish in the offshore waters of the Operational Area. An online search
identified that at least one charter company (Arafura Bluewater Charters) offers seasonal four to five
day fishing charters to Evans Shoal, Tassie Shoal and Lynedoch Bank during the calmest times of
the year and specific tides. Targeted species include mackerel, dogtooth tuna, trevally, wahoo,
sailfish and marlin.

Feedback from game fishing operators (Section 5.5) indicated only one Darwin-based charter
company had a vessel that undertook multi-day charters near the Operational Area. Feedback from
that operator was that it was highly unlikely it would be in the area, though there was a possibility
due to weather implications.

Excluding occasional seasonal visits to Lynedoch Bank, recreational fishers are not expected to
access the waters within the Operational Area.

4.5.9 Research and Monitoring Programs

The Integrated Marine Operating System (IMOS) National Mooring Network (NMN) is a collection of
mooring arrays strategically positioned in Australian coastal waters. The NMN measures physical
and biological parameters. An IMOS mooring (NWSLYN) is located on Lynedoch Bank (located
within the Active Source Area) and is operated by AIMS. It is understood that the instrumentation
available on the mooring is retrieved and re-deployed approximately every six months to collect
recorded data and maintain/calibrate instrumentation. A waverider buoy is deployed at Goodrich
Bank (located within the Operational Area) to record wave height, period and direction (Bureau of
Meteorology [BoM], 2021). Each record is obtained by sampling the waves for 20 minutes, with
records updated hourly.

Feedback from the operator of these moorings (Section 5.5) indicated potential SIMOPS with the
seismic survey and maintenance of the moorings, which will be managed by controls implemented
in this EP (Section 6.4.1).

4.5.10 Shipping

The Timor Sea supports moderate levels of commercial shipping activity for vessels transiting
between Australia and south-east Asia. AMSA’s Automated Identification System (AlS) point density
maps identify a shipping route running east to west and directly north of the Operational Area
(Figure 4-20). This moderate density shipping route accommodates vessels transiting between
Indonesia and through the waters between Cape York Peninsula and Papua New Guinea. Low
density traffic also occurs to the east of the Operational Area from vessels transiting between Darwin
and south-east Asia. Comparatively, very few commercial vessels transit the Operational Area,
which is situated in between the common shipping routes of the region (Figure 4-20).
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Figure 4-20: Vessel density map in the vicinity of Operational Area from 2014, derived from AMSA satellite tracking system data (vessels include
cargo, LNG tanker, passenger, support and other vessels)
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4.5.11 Oil and Gas Operations

There are five petroleum permits within the Operational Area, including NT/P86. The four other
permits are held by Santos (NT/L1, NT/RL6, NT/P82 and NT-10-AA). Four additional permits are
located within the wider EMBA, held by Santos (NT/P85, NT-10-AA) and Eni (NT/RL7 and NT/RLS)
(refer to Figure 4-21).

There are no oil and gas production wells or facilities located within the Operational Area. The
proposed Barossa Development is located in the north-west of the Operational Area, 300 km north
of Darwin. The project is a joint venture between Santos and SK E&S, and includes an FPSO facility,
subsea wells and production system and gas export pipeline tying into the existing Bayu-Darwin
pipeline. Santos announced a final investment decision (FID) on Barossa on 31 March 2021.

Feedback from Santos (Section 5.5) indicated potential SIMOPS with the seismic survey and
Santos’ activities associated with the Barossa Development, which will be managed by controls
implemented in this EP (Section 6.4.1).

4.5.12 Communications Infrastructure

The North West Cable System (NWCS) is a 2,000 km fibre optic cable between Port Hedland (WA)
and Darwin (NT) that connects offshore oil and gas facilities in the Browse, Bonaparte and Carnarvon
basins to onshore locations. The NWCS is owned and operated by Vocus Communications. The
NWCS is located about 75 km south-west of the Operational Area at its closest point. An extension
of the cable is planned as part of the Barossa Development (Section 4.5.11) to connect the FPSO
with the existing NWCS. The proposed extension, known as the Bonaparte Basin Cable Loop
(BBCL), is expected to transverse the Operational Area. The BBCL is anticipated to be installed by
Alcatel Submarine Network (ASN). Consultation with the NWCS operator, Vocus Communications,
has confirmed that the BBCL is not expected to be installed prior to commencement of or during the
Woodside Galactic Hybrid 2D MSS (Section 5.5). Therefore, potential interaction and impacts to
cable installation or operation are not considered or assessed further in the EP.

4.5.13 Defence

Australian Border 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 utilise the area, travelling
between Indonesia and Australia.

A Royal Australian Air Force (RAAF) base is located in Darwin, about 182 km south of the
Operational Area. The designated defence practice areas associated with this RAAF base extend
into the offshore marine waters of the NT and partially overlap the Operational Area (Figure 4-22).
This area is known as the North Australian Exercise Area (NAXA) and is used by the RAAF and the
Royal Australian Navy (RAN) for military operations including live weapons and missile firings.

The NAXA is the primary location of the KAKADU training exercise that operates every two years.
The exercise involves numerous naval ships and submarines from various countries participating in
the waters off Darwin and Northern Australia. Exercise KAKADU is Australia’s premier international
maritime exercise bringing together navies and air forces from the Asian, Pacific and Indian Ocean
regions to test integration and war fighting abilities. Access will be restricted to all vessels and aircraft
within the Due Regard Area (DRA) (Figure 4-22).

Defence advised Woodside that they will be conducting a major military exercise within the NAXA
from mid-August 2022 and activities conducted within the NAXA and surrounding areas during this
period are likely to be disrupted (Section 5.5). The Petroleum Activities Program has been
scheduled to avoid any potential overlap with the scheduled exercise.

Defence also advised that unexploded ordinance (UXO) may be present on and in the sea floor of
the Operational Area (Section 5.5). According to the Defence UXO Database, the Operational Area
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is located within a historic Naval Gunnery area (1090 Melville Island), and therefore may be affected
by UXOs (Defence, 2021).
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Figure 4-21: Petroleum titles and pipelines (current and proposed) with reference to the Operational Area
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Figure 4-22: Defence restricted and prohibited areas with reference to the Operational Area
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4.6 Values and Sensitivities

The NMR offshore environments contains high value or sensitive environmental assets (such as
habitat and species) including Commonwealth offshore waters, as well as the wider regional context
including coastal waters and habitats.

Many sensitive receptor locations are protected as part of Commonwealth and Territory managed
areas and have been allocated conservation objectives (International Union for Conservation of
Nature [IUCN] Protected Area Category) based on the Australian IUCN reserve management
principles in Schedule 8 of the EPBC Regulations 2000.

The following section outlines the values and sensitivities of Marine Protected Areas (MPAs) and
other sensitive areas overlapping the Operational Area and EMBA (listed in Table 4-10).

Table 4-10: Summary of established and protected places and other sensitive areas overlapping the
Operational Area and EMBA

Protected places and sensitive Distance from Operational IUCN category* or relevant
areas Area to protected place or park zone overlapping the
sensitive area (km) Operational Area and/or
EMBA

Australian Marine Parks (AMPS)

Oceanic Shoals AMP Overlaps VI - Multiple Use Zone
Il - National Park Zone

IV - Habitat Protection Zone
VI - Special Purpose Zone (Trawl)

Arafura AMP 140 km east VI — Multiple Use Zone
Key Ecological Features (KEFs)

Shelf break and slope of the Arafura Overlaps N/A

Shelf

Carbonate bank and terrace system of Overlaps N/A

the Van Diemen Rise

Pinnacles of the Bonaparte Basin 130 km west N/A

Carbonate bank and terrace system of 230 km south-west N/A

the Sahul Shelf

*Conservation objectives for IUCN categories include:

la: Strict Nature Reserve

Ib: Wilderness Area

II: national Park

III: Natural Monument or Feature

IV: Habitat/Species Management Area

V: Protected Landscape

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

IUCN categories for the marine park are provided and, in brackets, the IUCN categories for specific zones within each Marine Park as
assigned under the North-west Marine Parks Network Management Plan 2018 and South-west Marine Parks Network Management
Plan 2018.

4.6.1 Australian Marine Parks

4.6.1.1 Oceanic Shoals Australian Marine Park

The Oceanic Shoals Marine Park covers an area of 71,743 km? and extends to the edge of the
Australian EEZ. The Operational Area overlaps with the Multiple Use Zone (IUCN VI) portion of the
AMP, while the EMBA also overlaps with the Habitat Protection Zone (IUCN 1V), and Special
Purpose Zone (Trawl) (IUCN VI) and National Park Zone (IUCN II) (Figure 4-23). These areas are
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approximately 8 km, 14 km and 26 km from the Operational Area, respectively. The DNP was
engaged during consultation for this EP (Section 5.5).

The Oceanic Shoals AMP contains habitats, species and ecological communities associated with
the Northwest Shelf Transition (Director of National Parks [DNP], 2018). Four KEFs are located
within the AMP, which are all valued as unique seafloor features with ecological properties of regional
significance: ‘Carbonate bank and terrace systems of the Van Diemen Rise’; ‘Carbonate bank and
terrace systems of the Sahul Shelf’; ‘Pinnacles of the Bonaparte Basin’; and ‘Shelf break and slope
of the Arafura Shelf’ (Section 4.6.4).

4.6.1.2 Arafura Australian Marine Park

The Arafura AMP covers an area of 22, 924 km? and extends to the edge of the Australian EEZ. The
EMBA overlaps with Multiple Use Zone (IUCN VI), approximately 140 km east of the Operational
Area (Figure 4-23).

The Arafura AMP contains habitats, species and ecological communities associated with Northern
Shelf Province and the Timor Transition (Director of National Parks [DNP], 2018). One KEF is located
within the AMP; however, outside of the Operational Area and EMBA; ‘Tributary Canyons of the
Arafura Depression’ (Section 4.6.4).

4.6.2 Territory Marine Parks and Nature Reserves

There are no NT marine parks or nature reserves within the Operational Area or EMBA. The closest
NT protected area is Garig Gunak Barlu National Park, located on and around the Cobourg
Peninsula, about 121 km south-east of the Operational Area and outside the EMBA (Figure 4-23).
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Figure 4-23: Australian Marine Parks and National Parks with reference to the Operational Area and EMBA
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4.6.3 Cultural Heritage Areas

4.6.3.1 World Heritage Properties

World Heritage Properties (WHP) are heritage places that are of outstanding universal value and
have been included on the United Nations Educational, Scientific and Cultural Organisation
(UNESCO) managed list. There are no WHP within the Operational Area or EMBA. The closest WHP
is Kakadu National Park, located over 220 km south-east of the Operational Area and outside the
EMBA (Figure 4-23).

4.6.3.2 National Heritage Areas

National Heritage Areas are natural, historic and Indigenous places that are of outstanding national
heritage value to the Australian nation. There are no National Heritage Areas within the Operational
Area or EMBA. The closest National Heritage Area is Kakadu National Park, located over 220 km
south-east of the Operational Area and outside the EMBA (Figure 4-23).

4.6.3.3 Commonwealth Heritage Areas

The Commonwealth Heritage List is a list of natural, historic and Indigenous places of heritage
significance owned or controlled by the Australian Government. There are no Commonwealth
Heritage Areas within the Operational Area or EMBA.

4.6.4 Key Ecological Features

4.6.4.1 Shelf break and slope of the Arafura Shelf

The ‘Shelf break and slope of the Arafura Shelf’ KEF is located towards the edge of the Australian
EEZ and partially overlaps the Operational Area (Figure 4-24). The KEF includes an area of slope
north of the Van Diemen Rise and an adjacent area of shelf extending south to the terrace edge,
and bounded by the 100 m depth contour in the east (DAWE, 2020). The KEF covers an area of
10,844 km?, of which the Operational Area overlaps with about 7,883 km?2.

The KEF is characterised by continental slope, patch reefs and hard substrate pinnacles (DAWE,
2020; Harris et al., 2005). The ‘Shelf break and slope of the Arafura Shelf’ is defined as a KEF for its
ecological significance associated with productivity emanating from the slope (DAWE, 2020; Last et
al. 2005). The KEF is situated in a major biogeographic crossroad where biota is largely affiliated
with the Timor-Indonesian—Malay region where oceanographic processes are driven by the
Indonesian Throughflow and surface wind—driven circulation resulting from the north-west monsoon
(DAWE, 2020; Hooper and Ekins, 2005). Fish communities that occur in associated with the KEF
represent the break between the Timor Province provincial bioregion and the Timor Transition
provincial bioregion, however ecosystem processes operating in this area are largely unknown
(DAWE, 2020; Last et al., 2005).

4.6.4.2 Carbonate bank and terrace system of the Van Diemen Rise

The ‘Carbonate bank and terrace system of the Van Diemen Rise’ KEF is located north-eastern side
of the Joseph Bonaparte Gulf and partially overlaps with the south-west of the Operational Area
(Figure 4-24). 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?, of which the Operational Area overlaps with about 2,862 km?.

The KEF is characterised by banks, ridges and terraces with relatively high proportions of hard
substrate (DAWE, 2021). Channel systems between the banks range from approximately 60—-150 m
to 10-40 min 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
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corals are rare throughout the Joseph Bonaparte Gulf and Timor Sea region, 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. One of the sample locations in the study was approximately
8 km west of the Operational Area.

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, sea snakes and
sharks have also been reported to occur in the area (Guinea, pers. comm., 2009 [cited in DAWE,
2021]; Blaber et al., 2009).

4.6.4.3 Pinnacles of the Bonaparte Basin

The limestone pinnacles that form the ‘Pinnacles of the Bonaparte Basin’ KEF are located in the
Joseph Bonaparte Gulf, the closest of which is located about 134 km west of the Operational Area
but within the EMBA (Figure 4-24). The ‘Pinnacles of the Bonaparte Basin’ are defined as a KEF as
they are a unique seafloor feature with ecological properties of regional significance.

The pinnacles within the KEF represent 40% of all pinnacles that exist in the NMR and 8% of
limestone pinnacles in the Australian EEZ (Baker et al., 2008). This represents the largest
concentration of pinnacles along the Australian margin, where local upwellings of nutrient-rich water
attract aggregations of fish, seabirds and turtles (DNP, 2018). Rising steeply from depths of about
80 m some pinnacles emerge to within 30 m of the water surface, allowing light dependent organisms
to thrive (DAWE, 2021). 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 (National Environmental Research Program
Marine Biodiversity Hub, 2014).

4.6.4.4 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 Joseph
Bonaparte Gulf and to the north of Cape Bougainville and Cape Londonderry, the closest of which
is located about 235 km south-east of the Operational Area but within the EMBA (Figure 4-24). The
KEF is considered important for its role in enhancing biodiversity and local productivity relative to its
surrounds.

The carbonate banks and terrace systems provide areas of hard substrate and flat tops at depths of
150 - 300 m (DSEWPaC, 2012). Each bank occupies an area generally less than 10 km2 and is
separated from the next bank by narrow sinuous channels with depths up to 150 m (Brewer et al.,
2007). The Sahul Banks are the single most extensive region of banks and shoals in the Australian
EEZ forming a nearly continuous chain of complex submerged algal banks on the middle and outer
shelf (Heap and Harris, 2008). Little is known about the banks, terraces and associated channels,
but they are believed to be areas of enhanced primary productivity and biodiversity due to upwellings
of cold nutrient-rich water at the heads of the channels (Brewer et al., 2007).

The banks are thought to support a high diversity of organisms including reef fish, sponges, soft and
hard corals, gorgonians, bryozoans, ascidians and other sessile filter-feeders (Brewer et al., 2007).
Additionally, they are known foraging areas for loggerhead, olive ridley and flatback turtles, and
humpback whales, and green and freshwater sawfish are likely to occur in the area (Donovan et al.,
2008).
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Figure 4-24: Key Ecological Features with reference to the Operational Area and EMBA
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5. STAKEHOLDER CONSULTATION

5.1 Summary

Woodside is committed to consulting relevant persons to ensure stakeholder feedback informs its
decision making and planning for proposed petroleum activities and builds upon Woodside’s
extensive and ongoing relevant person consultation for its offshore petroleum activities in the region.

5.2 Stakeholder Consultation Guidance

Woodside has followed the requirements of Subregulation 11A (1) of the Environment Regulations
to identify relevant persons, these being:

e Each Department or agency of the Commonwealth Government to which the activities to be
carried out under the Environment Plan, or the revision of the Plan, may be relevant.

e Each Department or agency of a State or the Northern Territory Government to which the
activities to be carried out under the Environment Plan, or the revision of the Plan, may be
relevant.

e The Department of the responsible State Minister, or the responsible Northern Territory
Minister.

e A person or organisation whose functions, interests or activities may be affected by the
activities to be carried out under the Environment Plan, or the revision of the Plan.

e Any other person or organisation that the Titleholder considers relevant.

Woodside’s assessment of stakeholder relevance is outlined in Table 5-1.

5.3 Stakeholder Consultation Objectives
In support of this EP, Woodside has sought to:

e Ensure all relevant persons are identified and engaged in a timely and effective manner.

e Develop and make available communications material to relevant persons that is relevant to
their interests and information needs.

e Incorporate relevant person feedback into the management of the proposed activity where
practicable.

e Provide feedback to relevant persons on Woodside’s assessment of their feedback and keep a
record of all engagements.

e Make available opportunities to provide feedback during the life of this EP.

5.4 Stakeholder Expectations for Consultation

Consultation with relevant persons for this activity has also been guided by stakeholder organisation
expectations for consultation on planned activities. This guidance includes:

NOPSEMA:

GL1721 - Environment plan decision making - November 2021

GN1847 - Responding to public comment on environment plans - September 2020

GN1344 - Environment plan content requirements - September 2020

GN1488 - Oil pollution risk management - February 2021

GN1785 — Petroleum activities and Australian Marine Parks — June 2020

GL1887 — Consultation with Commonwealth agencies with responsibilities in the marine area —
July 2020
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https://aus01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nopsema.gov.au%2Fassets%2FGuidance-notes%2FA339814.pdf&data=04%7C01%7CTONY.JOHNSON%40woodside.com.au%7C250a36724df949d5abd708d925918358%7Ca3299bbaade64965b011bada8d1d9558%7C0%7C0%7C637582129189098562%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=XfcitXwCDl6LWZEwEaZpy9jkpxVT6O%2Fd5mPj1R1FDnw%3D&reserved=0
https://aus01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nopsema.gov.au%2Fassets%2FGuidance-notes%2FA382148.pdf&data=04%7C01%7CTONY.JOHNSON%40woodside.com.au%7C250a36724df949d5abd708d925918358%7Ca3299bbaade64965b011bada8d1d9558%7C0%7C0%7C637582129189108512%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=oeZBTM6ttlh5v85UkeZv%2BCFuZOT3ikE9EWCez3hBT38%3D&reserved=0
https://www.nopsema.gov.au/assets/Guidance-notes/A620236.pdf
https://www.nopsema.gov.au/assets/Guidelines/A705589.pdf
https://www.nopsema.gov.au/assets/Guidelines/A705589.pdf
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NOPSEMA Bulletin #2 — Clarifying statutory requirements and good practice consultation —
November 2019

Australian Fisheries Management Authority:

Petroleum industry consultation with the commercial fishing industry

Commonwealth Department of Agriculture and Water Resources:
Fisheries and the Environment — Offshore Petroleum and Greenhouse Gas Act 2006

Offshore Installations Biosecurity Guide

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

Woodside acknowledges that additional relevant persons may be identified prior to or during the
proposed activity. These relevant persons will be contacted, provided relevant information to their
interests and invited to provide feedback about the proposed activity. Woodside will assess their
feedback, respond to the relevant person and incorporate feedback into the management of the
proposed activity where practicable. Feedback will be assessed to determine the merit and relevancy
to the activity and consideration of how existing and proposed controls can address stakeholders
claims and objections where reasonably practicable.

Woodside consultation arrangements typically provide relevant persons between 30 - 45 days
(unless otherwise agreed) to review and respond to proposed seismic activities where relevant
persons are potentially affected. Woodside considers this consultation period provides an adequate
timeframe in which relevant persons can assess potential impacts of the proposed activity and
provide feedback. Woodside will continue to accept feedback from all stakeholders during the
assessment of this EP and throughout the duration of the accepted EP.
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https://www.nopsema.gov.au/assets/Bulletins/A696998.pdf
https://www.nopsema.gov.au/assets/Bulletins/A696998.pdf
https://www.afma.gov.au/sustainability-environment/petroleum-industry-consultation
http://www.agriculture.gov.au/fisheries/environment/opgga
http://www.agriculture.gov.au/biosecurity/avm/vessels/offshore_installations/offshore-installations
http://www.fish.wa.gov.au/Documents/occasional_publications/fop113.pdf
https://www.transport.wa.gov.au/mediaFiles/marine/MAC_P_Westplan_MOP_OffshorePetroleumIndGuidance.pdf
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Table 5-1:Assessment of Relevant Persons for the Proposed Activity

Stakeholder

Relevant
Person

Reasoning

Commonwealth Government department or agency

Australian Border Force (ABF) Yes Responsible for offshore border control enforcement and coordinating maritime security.

Australian Communications and Media Yes Responsible for regulating communications and media in Australia. Agency to be consulted where an activity
Authority (ACMA) has the potential to impact submarine telecommunication cables.

Australian Fisheries Management Authority Yes Manages the Northern Prawn Fishery (NPF) and participates in joint management of the Northern Territory
(AFMA) managed Timor Reef and Demersal fisheries via the Northern Territory Joint Fishing Authority.

Australian Hydrographic Office (AHO) Yes Maritime safety and responsible for Notice to Mariners and AUSCOAST warnings.

Australian Maritime Safety Authority Yes Statutory agency for vessel safety and navigation and legislated responsibility for oil pollution response in
(AMSA) — maritime safety Commonwealth waters.

Australian Maritime Safety Authority Yes Statutory agency for vessel safety and navigation and legislated responsibility for oil pollution response in
(AMSA) — marine pollution Commonwealth waters.

Department of Agriculture, Water and the The Department provides policy advice to the Australian Government on a range of economic and
Environment (DAWE) — fisheries environmental fisheries issues, including the conservation of the marine ecosystems and biodiversity that

Yes support commercially valuable fisheries resources.

The Department requests to be consulted where an activity has the potential to impact fishing operations in
Commonwealth waters.
DAWE - biosecurity (marine pests, vessels, DAWE administers, implements and enforces the Biosecurity Act 2015. The Department requests to be
aircraft and personnel) consulted where an activity has the potential to transfer marine pests.

Yes DAWE also has inspection and reporting requirements to ensure that all conveyances (vessels, installations
and aircraft) arriving in Australian territory comply with international health regulations and that any biosecurity
risk is managed. The Department requests to be consulted where an activity involves the movement of aircraft
or vessels between Australia and offshore petroleum activities either inside or outside Australian territory.

Department of Defence (DoD) The proposed Operational Area and Active Source Area overlap North Australia Exercise Area (NAXA), Due

Yes Regard Area (DRA) for Exercise Kakadu, and UXO area. A major military exercise typically occurs in the

NAXA and DRA from mid-August to 30 September every two years. The last exercise occurred in 2020.
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Relevant :
Stakeholder Reasoning
Person
Department of Foreign Affairs and Trade Proposed Operational Area and Active Source Area overlap waters north of the Australian Fishing Zone,
Yes - I S .
(DFAT) where Indonesian vessels can operate. DFAT also has responsibilities for oil spill in international waters.
Department of Industry, Science, Energy Yes Department of relevant Commonwealth Minister and is required to be consulted under the OPGGS (Env)
and Resources (DISER) Regulations.
Director of National Parks (DNP) Yes Responsible for managing Australian Marine Parks (AMPs). Proposed Operational Area and Active Source
Area overlap multiple use area of the Oceanic Shoals Marine Park.
NT Government department or agency
NT Department of Industry, Tourism and ves Department of relevant Territory Minister and is required to be consulted under the OPGGS (Env)
Trade (NT DITT) (Petroleum) Regulations.
NT DITT Fisheries Responsible for joint management of the Timor Reef Fishery (TRF), Demersal Fishery (DF) and Offshore Net
Yes and Line Fishery (ONLF). The Department is also responsible for the management of the Spanish Mackerel
Fishery (SMF) and Aquarium Fishery (AF).
NT Department of the Environment, Parks Yes Manages oil spill response in Territory waters
and Water Security (NT DEPWS) 9 P P y '
Commonwealth managed fisheries*
Northern Prawn Fishery Yes The fishery has been active in the Operational Area within the last five years.
Southern Bluefin Tuna Fishery No The fishery has not been active in the Operational Area within at least the last five years.
Western Skipjack Tuna Fishery No The Skipjack Tuna Fishery is not currently active, and no Australian boats have fished for skipjack tuna since
20009.
Western Tuna and Billfish Fishery No The fishery has not been active in the Operational Area within at least the last five years.
NT managed fisheries*
Aquarium Fishery Yes The fishery has been active in the Operational Area within the last five years.
Demersal Fishery Yes The fishery has been active in the Operational Area within the last five years.
Offshore Net and Line Fishery Yes The fishery has been active in the Operational Area within the last five years.
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Relevant :
Stakeholder Reasoning

Person
Pearl Oyster Fishery No No pearl oyster harvest in the Northern Territory since 2008.
Spanish Mackerel Fishery Yes The fishery has been active in the Operational Area within the last five years.
Timor Reef Fishery Yes The fishery has been active in the Operational Area within the last five years.
Industry
Inpex Yes Adjacent Titleholder.
Santos Yes Adjacent Titleholder.
Vocus Communications Yes Owner and Operator of the North West Cable System and proposed Bonaparte Basin Cable Loop.
Industry representative organisations
Amateur Fishermen’s Association of the Yes Represents the interests of amateur fishermen in the Northern Territory.
Northern Territory (AFANT)
Australian Petroleum Production and Yes Represents the interests of oil and gas explorers and producers in Australia.
Exploration Association (APPEA)
Commonwealth Fisheries Association Yes Represents the interests of licence holders in Commonwealth-managed fisheries.
(CFA)
Demersal Fishery Licensee Committee Yes Represents the interests of licence holders in the NT-managed Demersal Fishery.
(DFLC)
Northern Prawn Fishery Industry Pty Ltd Yes Represents the interests Northern Prawn Trawl licence holders.
(NPFI)
NT Guided Fishing Industry Association Yes Represents the interests of guided fishing operators in the Northern Territory.
(NTGFIA)
Northern Territory Game Fishing Yes Represents the interests of game fishing operators in the Northern Territory.
Association of Australia (NTGFA)
Northern Territory Seafood Council (NTSC) Yes Represents the interests of licence holders in Northern Territory-managed fisheries.

This document is protected by copyright. No part of this document may be reproduced, adapted, transmitted, or stored in any form by any process (electronic or otherwise) without the specific
written consent of Woodside. All rights are reserved.

Controlled Ref No: G2000UF1401753420 Revision: 2 Woodside ID: 1401753420 Page 141 of 443

Uncontrolled when printed. Refer to electronic version for most up to date information.




Galactic Hybrid 2D MSS Environment Plan

Relevant :
Stakeholder Reasoning
Person
Pearl Producers Association (PPA) Yes Although interactions with licence holders in the Pearl Oyster Managed Fishery are unlikely, PPA has
requested to be informed of Woodside's planned activities.
Seafood Industry Australia (SIA) Yes Represents the interests of the Australian fishing industry.
Timor Reef Licensee Committee (TRLC) Yes Represents the interests of licence holders in the NT-managed Timor Reef Fishery.
Traditional Owners
Tiwi Land Council (TLC) Yes Represents the interests of the Tiwi people.
Other Stakeholders
Research organisations — Australian Yes Operator of the Integrated Marine Observing System (IMOS) moorings located on Lynedoch Shoal and
Institute of Marine Science (AIMS) Goodrich Bank.
Research organisations Yes May have research operations in field undertaking diving activities.
e CSIRO
e Geoscience Australia
e  Charles Darwin University
e Marine Biodiversity Hub (UTAS)
Dive operators Yes May have divers in the field undertaking diving activities.
e Dive Air
e Darwin Sub Aqua Club
e Learn to Dive Darwin
e Sea Darwin
National Energy Resources Australia Yes Coordinator of the Collaborative Seismic Environment Plan Project, an industry consortium focused on
(NERA) managing potential individual and cumulative impacts of seismic activities on stakeholders and the
environment.

* Fisheries have been identified as being relevant on the basis of fishing licence overlap with the proposed Operational Area, as well as consideration of fishing effort data, fishing methods, water
depth, and likelihood of fishing in the future. Section 4.5.4 provides a detailed assessment of Commonwealth and State fisheries within or adjacent to the Operational Area.
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5.5 Stakeholder Consultation

Consultation activities conducted for the proposed activity are outlined in Table 5-2. Consultation
was undertaken in two phases to provide relevant persons initially with the general location and
timing of the survey (Phase 1: 45-day feedback period commencing 25 March 2021) and then
increased definition of the activity scope once planning for the proposed activity matured (Phase 2:
30-day feedback period commencing 30 June). Woodside considers these consultation periods
adequate in which relevant persons can assess potential impacts of the proposed activity and
provide feedback. Several stakeholders were not considered relevant for the second phase of
consultation based on feedback provided in the first phase.

Although set timeframes were noted for the two phases of consultation, engagement with
stakeholders is ongoing up to, during and following all Woodside’s activities. Following submission
of this EP a 30-day public comment period will commence where stakeholders outside of those
identified as directly relevant to the activity will also have the opportunity to provide comment on the
Petroleum Activities Program.

The Consultation Information Sheet (Appendix F) is published on the Woodside website and
includes a toll-free 1800 phone number.

5.6 Ongoing Consultation

Stakeholder consultation can occur during the life of an EP. Ongoing consultation enables updates
on activities and a continued understanding of stakeholder views.

Woodside has established and maintains a publicly available interactive map, to provide
stakeholders with updated information on activities being conducted as part of the Petroleum
Activities Program particularly during SIMOPS. The interactive map is available on Woodside’s
website (Section 6.4.1, PS 1.6).

Planned ongoing consultation is outlined in Section 7.9.2
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Table 5-2: Stakeholder Consultation Activities

Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

Australian Government department or agency

Airservices Australia

On 6 May 2021, Woodside
called Airservices Australia
following feedback from
Defence that a Notice to
Airmen may be required for
the proposed Activity.

Airservices Australia requested

further detail about the proposed

activity in order to provide an
informed response.

On 6 May 2021, Woodside emailed
Airservices Australia providing a copy
of consultation material provided to
Defence, as well as Defence’s
response provided to Woodside on 28
April 2021.

Consultation ongoing.

On 10 May 2021, Woodside
sent a follow up email.

On 10 May 2021, Airservices

Australia called and confirmed a

Woodside to follow up with the Office
of Airspace Regulation Military.

Woodside has addressed
DoDs expectations on

Notice to Airmen notification would
not be required by vessel-based
activities within civilian airspace. It
provided contact details for
engagement with the Office of
Airspace Regulation Military which
had jurisdiction for activities within
restricted air space in which a
Notice to Airmen may be required.

notifications — Defence,
restricted air space and AHO
(PS 1.1 and 1.3). Notice to
Airman was determined not
required through engagement
with Airservices Australia

Woodside considers
stakeholder’s interests have
been adequately addressed

and no further consultation is
required.

ABF

On 25 March 2021,
Woodside emailed ABF
advising of the proposed
activity (Appendix F,
reference 1.1) and provided a
Consultation Information
Sheet.

No feedback received.

No response required.

Consultation ongoing.

On 30 June 2021, Woodside
emailed ABF providing an
update on the scope of the
proposed activity and a map
showing proposed seismic

No feedback received.

No response required.

Woodside has addressed
maritime security-related
issues in Section 6 of this EP
based on previous offshore
activities.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

acquisition line options for the
confirmed 2D survey activity
scope (Appendix F,
reference 1.25).

Woodside considers
stakeholder’s interests have
been adequately addressed
and no further consultation is
required.

ACMA On 25 March 2021, On 26 March 2021, ACMA emailed | No response required. Woodside to inform ACMA
Woodside emailed ACMA Woodside advising that its advice following advice by Vocus
advising of the proposed had been escalated for an expert Communications on potential
activity (Appendix F, response. offshore interactions relevant
reference 1.2) and provided a to the proposed Bonaparte
Consultation Information Basin Cable Loop.
Sheet.
On 12 April 2021, Woodside Phone call received from ACMA on | No response required. Woodside considers
emailed ACMA advising that 19 April 2021 confirming that the stakeholder’s interests have
Vocus Communications had activity did not impact ACMA’s been adequately addressed
confirmed to Woodside it interests. and no further consultation is
would not have any assets in required.
the area by May 2022.

AFMA On 25 March 2021, No feedback received. No response required. Consultation ongoing.

Woodside emailed AFMA
advising of the proposed
activity (Appendix F,
reference 1.3) and provided a
Consultation Information
Sheet, and Commercial
Fishing Information Sheet.

On 30 June 2021, Woodside
emailed AFMA (Appendix F,
reference 1.23) providing an
update on the scope of the
proposed activity and a map
showing proposed seismic
acquisition line options for the

On 5 July 2021, AFMA emailed
Woodside noting the importance to
consult fishers with entitlements in
the area, either through
representative organisations or
directly with licence holders.

AFMA provided advice on contact
details for representative

No response required.

Woodside has assessed the
relevancy of Commonwealth
fisheries issues in Section
4.5.4 of this EP and identified
the Northern Prawn Fishery
as being relevant for the
proposed activity.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

confirmed 2D survey activity
scope.

Woodside also provided
maps showing historic 2D
and 3D surveys overlaid with
the NT/P86 permit operated
by Woodside.

Woodside also offered upon
request, the draft of the
section of the Environment
Plan that outlines noise
impact assessment, as well
the independent noise
modelling report that
underpinned Woodside'’s
assessment given expected
interest from stakeholders
with interests in commercial
fishing.

organisations and processes for
obtaining licence holder contact
details.

It has provided consultation
information to licence holders
in this fishery and the relevant
representative organisation,
the NPF Industry. This
information was provided for
both phases of consultation
activity in March and July
2021.

Consultation information has
also been provided to CFA,
SIA and DAWE. Woodside
will provide notifications to
AFMA, prior to the
commencement and at the
end of the activity (PS 1.4).

Woodside considers
stakeholder’s interests have
been adequately addressed
and no further consultation is
required.

AHO

On 25 March 2021,
Woodside emailed the AHO
advising of the proposed
activity (Appendix F,
reference 1.4) and provided a
Consultation Information
Sheet, and shipping density
map.

No feedback received.

No response required.

Consultation ongoing.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

On 30 June 2021, Woodside
emailed AHO providing an
update on the scope of the
proposed activity and a map
showing proposed seismic
acquisition line options for the
confirmed 2D survey activity
scope (Appendix F,
reference 1.25).

On 1 July 2021, AHO emailed
Woodside noting that Woodside’s
email had been received by the
ATO and would be registered,
assessed, prioritised and validated
in preparation for updating its
Navigational Charting products.

No response required.

Consultation ongoing.

On 1 July 2021, AHO emailed
Woodside noting the change in
activity scope and expected to be
notified closer to the activity start
date.

On 3 August 2021, Woodside emailed
AHO confirming it would notify AHO
no less than four weeks prior to the
start of the planned Activity.

Woodside notes feedback
provided by AHO and AMSA
for this Activity and previous
consultations that it will notify
the AHO no less than four
working weeks before
operations commence (PS
1.1).

Woodside considers
stakeholder’s interests have
been adequately addressed
and no further consultation is
required.

AMSA (marine safety)

On 25 March 2021,
Woodside emailed AMSA
advising of the proposed
activity (Appendix F,
reference 1.4) and provided a
Consultation Information
Sheet, and shipping traffic
density map.

On 26 March 2021, AMSA emailed
Woodside requesting:

e The AHO be contacted no less
than four working weeks before
operations commence for the
promulgation of related notices
to mariners.

e AMSA'’s Joint Rescue
Coordination Centre (JRCC) be
notified at least 24-48 hours
before operations commence

On 6 April 2021, Woodside responded
confirming it will contact/notify:

e The AHO no less than 4 weeks
before operations commence

e AMSA’s JRCC at least 24-48
hours before operations
commence

e  Provide updates to both the AHO
and AMSA on any changes.

Confirming vessels will exhibit
appropriate lights and shapes to
reflect the nature of operations and
the obligation to comply with the

Consultation ongoing.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

e  Provide updates to the AHO
and JRCC should there be
changes to the activity.

e Vessels exhibit appropriate
lights and shapes to reflect the
nature of operations and
comply with the International
Rules of Preventing Collisions
at Sea.

AMSA provided advice on obtaining
vessel traffic plots, including digital
datasets and maps.

International Rules for Preventing
Collisions at Sea.

On 12 April 2021 Woodside
sent a follow up email to
AMSA, specifically seeking
feedback on the potential use
of AUV seismic nodes for
part of the survey.

On 13 April 2021, AMSA emailed
Woodside advising it had no
concerns with the use of AUV
seismic nodes, provided Woodside
used an additional support vessel to
that identified for managing
interactions with other marine
vessels.

No response required.

Woodside considers this
adequately addresses
stakeholder interests with
respect to the use of AUV
seismic nodes and no further
consultation is required on
this matter.

On 30 June 2021, Woodside
emailed AMSA (Appendix F,
reference 1.25) providing an
update on the scope of the
proposed activity and a map
showing proposed seismic
acquisition line options for the
confirmed 2D survey activity
scope.

On 2 July 2021, AMSA emailed
Woodside providing the same
advice as per its initial advice on 26
March 2021.

On 3 August 2021, Woodside
responded confirming it will
contact/notify:

e The AHO no less than 4 weeks
before operations commence

e AMSA’s JRCC at least 24-48
hours before operations
commence

e  Provide updates to both the AHO
and AMSA on any changes.

Woodside also confirmed vessels will
exhibit appropriate lights and shapes
to reflect the nature of operations and
the obligation to comply with the

Woodside has addressed
AMSA’s requests:

e Woodside will notify
AMSA’s JRCC at least
24-48 hours before
operations commence
(PS 1.2).

e  Woodside will notify the
AHO no less than four
working weeks before
operations commence
(PS 1.1).

Woodside considers
stakeholder’s interests have
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Stakeholder Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

International Rules for Preventing
Collisions at Sea.

been adequately addressed
and no further consultation is
required.

AMSA (marine pollution) | On 25 March 2021,
Woodside emailed AMSA
advising of the proposed
activity (Appendix F,
reference 1.5) and provided a
Consultation Information

Sheet.

No feedback received.

No response required.

Woodside to provide the Qil Pollution
First Strike Plan to AMSA.

Consultation ongoing.

On 14 July 2021 (Appendix
F, reference 1.25), Woodside
emailed AMSA providing an
update on the scope of the
proposed activity and a map
showing proposed seismic
acquisition line options for the
confirmed 2D survey activity
scope and a copy of the Oil
Pollution First Strike Plan.

No feedback received.

No response required.

Woodside has provided the Oll
Pollution First Strike Plan to AMSA.

Woodside has addressed oil
pollution planning and
response at Appendix D.

Woodside considers
stakeholder’s interests have
been adequately addressed
and no further consultation is
required.

DAWE On 25 March 2021,
Woodside emailed DAWE
advising of the proposed
activity considering
biosecurity matters
(Appendix F, reference 1.6)
and provided a Consultation
Information Sheet, and

fisheries map.

No feedback received.

No response required.

Consultation ongoing.

On 30 June 2021, Woodside
emailed DAWE (Appendix F,
reference 1.23) providing an
update on the scope of the

No feedback received.

No response required.

Woodside has assessed the
relevancy of Commonwealth
fisheries issues in Section
4.5.4 of this EP and identified
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

proposed activity and a map
showing proposed seismic
acquisition line options for the
confirmed 2D survey activity
scope.

Woodside also provided
maps showing historic 2D
and 3D surveys overlaid with
the NT/P86 permit operated
by Woodside.

Woodside also offered upon
request, the draft of the
section of the Environment
Plan that outlines noise
impact assessment, as well
the independent noise
modelling report that
underpinned Woodside'’s
assessment given expected
interest from stakeholders
with interests in commercial
fishing.

the Northern Prawn Fishery
as being relevant for the
proposed activity.

It has provided consultation
information to licence holders
in this fishery and the relevant
representative organisation,
the NPF Industry. This
information was provided for
both phases of consultation
activity in March and July
2021.

Consultation information has
also been provided to CFA,
SIA and AFMA.

Woodside has addressed
maritime biosecurity issues in
Section 6 of this EP based on
previous offshore activities.

Woodside considers
stakeholder’s interests have
been adequately addressed
and no further consultation is
required.

DoD

On 25 March 2021,
Woodside emailed DoD
advising of the proposed
activity (Appendix F,
reference 1.7) and provided a
Consultation Information
Sheet, and defence map.

No feedback received.

Woodside to follow up.

Consultation ongoing.
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Stakeholder Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

On 12 April 2021, Woodside
sent a follow up email to the
DoD, specifically seeking
feedback on the timing of
Exercise Kakadu and the
potential location of UXOs.

On 28 April 2021, DoD emailed
Woodside and noting that:

e A portion of the survey area
was within the North Australia
Exercise Area (NAXA),
Defence Practice Area Melville
Island (DPA Melville Is.) and
restricted airspace.

e Unexploded ordnance (UXO)
may be present on and in the
sea floor within the NAXA and
DPA Melville Is. Woodside
Energy must, therefore, inform
itself as to the risks associated
with conducting activities in the
area (for example, the
detonation of UXO).

DoD additionally advised that:

e All activities in the area are
conducted at Woodside’s own
risk.

e  The Commonwealth of
Australia, represented by the
Department of Defence, takes
no responsibility for:

- Reporting the location and
type of UXO that may be
in the areas.

- ldentifying or removing
any UXO from these
areas.

- Any loss or damage
suffered or incurred by
Woodside Energy or any
third party arising out of, or

On 11 May 2021, Woodside emailed
DoD noting its advice on the location
of the survey area with the North
Australia Exercise Area (NAXA),
Defence Practice Area Melville Island
(DPA Melville Is.) and restricted
airspace.

Woodside also noted its advice with
respect to the location, identification,
removal, or damage to equipment
from unexploded ordinances.

In response, Woodside confirmed:

e It would include the potential
presence of unexploded
ordinances in its risk assessment
for Activity planning.

e Planned activities would be
completed by mid-August 2022 to
ensure activities did not interact
with those of Exercise Kakadu.

e Defence had been added to
Activity notification protocols,
which will be included in the
Activity Environment Plan
submitted to NOPSEMA.
Woodside will notify Defence at
least five weeks prior to the start
of activities.

e Woodside was engaging with
Airservices Australia (civilian
airspace) and Office of Airspace
Regulation Military (restricted
airspace) on activity notification
protocols. A summary of this

Woodside will commit to
DoD’s expectation for
completion of activities in the
NAXA by 16 August 2022 (PS
2.4).

Woodside acknowledges the
potential presence of UXOs
and has considered this in its
risk assessment planning.

Woodside has addressed
DoDs expectations on
notifications — Defence,
restricted air space and AHO
(PS 1.1 and 1.3). Notice to
Airman was determined not
required through engagement
with Airservices Australia.

Woodside considers
stakeholder’s interests have
been adequately addressed
and no further consultation is
required.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

directly related to, UXO in
the area.
DoD also required activities to be
completed and clear of the NAXA
and DPA Melville Island by mid-
August 2022 to ensure no conflict
with Exercise Kakadu.

DoD also required the following
notifications:

e DoD five weeks prior to the
commencement of activities.

e Airservices Australia if Notice
to Airmen notification is
required for activities in
Restricted Airspace.

e  AHO three weeks prior to the
commencement of activities.

engagement and implications for
potential Notifications to Airmen
will be included in the Activity
Environment Plan submitted to
NOPSEMA.

e AHO had been engaged for the
Activity and was included in
Woodside’s Activity notification
protocols. AHO will be notified
four weeks prior to the start of
activities.

On 14 May 2021, Woodside
emailed the Office of
Airspace Regulation seeking
to understand any
implications should restricted
airspace be activated.

On 17 May 2021, the Office of
Airspace Regulation emailed and
advised the proposed activity would
need to be complete by mid-
August.

The R230 series could be activated
to the surface which would
necessitate the requirement for
Woodside air assets to obtain a
clearance for entry.

ADF airspace is unable to assist
regarding UXO.

On 17 May 2021, Woodside emailed

the Office of Airspace Regulation and
confirmed activities will be completed
by Mid August.

On 30 June 2021, Woodside
emailed DoD (Appendix F,
reference 1.25) providing an
update on the scope of the
proposed activity and a map

No feedback received.

No response required.

Woodside considers its
response to DoD on 14 May
2021 adequately addresses
DoDs interests as there were
no material changes to the
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Stakeholder Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

showing proposed seismic
acquisition line options for the
confirmed 2D survey activity
scope.

activity relevant to the
stakeholder as advised on 30
June 2021.

No further consultation is
required.

DFAT On 25 March 2021,
Woodside emailed DFAT
advising of the proposed
activity (Appendix F,
reference 1.8) and provided a
Consultation Information

Sheet.

No feedback received.

Woodside to follow up.

Consultation ongoing.

On 5 May 2021, Woodside
called and emailed DFAT to
identify relevant department
contacts with respect to
potential interaction with
Indonesian fishers and oil
spill planning in the unlikely
event of an incident.

DFAT requested Woodside to re-
send consultation information and it
would facilitate provision of
Department contacts.

Woodside to follow up as it had not
received a response.

Consultation ongoing.

On 10 May 2021, Woodside
emailed DFAT following up
on its email of 5 May 2021.

On 10 May 2021, DFAT emailed
Woodside advising it would revert
with a response on appropriate
contacts.

On 11 May 2021, Woodside emailed
DFAT acknowledging its advice.

Consultation ongoing.

On 21 May 2021, Woodside
emailed DFAT following up
on DFAT’s advice on 10 May
2021.

On 28 May 2021, DFAT emailed
Woodside advising it would revert
with a response on appropriate
contacts.

Woodside to follow up.

Consultation ongoing.

On 30 June 2021, Woodside
emailed DFAT (Appendix F,
reference 1.25) providing an
update on the scope of the

proposed activity and a map

On 1 July 2021, DFAT emailed
Woodside acknowledging receipt of
its advice and would provide a
response by the indicted date for
providing feedback.

On 2 July 2021, Woodside emailed
DFAT thanking the Department for its
advice.

Woodside also provided copies of its
initial activity advice sent to DFAT on

Consultation ongoing.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

showing proposed seismic
acquisition line options for the
confirmed 2D survey activity
scope.

DFAT also provided an email
address for future engagements
with the Department.

25 March 2021, including a
Consultation Information Sheet.

Woodside advised it sought contact
details within DFAT for oil spill
planning and engagement with
Indonesian fishers.

On 16 July 2021, Woodside
emailed DFAT following up
on its email of 2 July 2021
seeking feedback on contact
details within DFAT for oil
spill planning and
engagement with Indonesian
fishers.

On 20 July 2021, DFAT emailed
Woodside noting the responsibility
of other Australian government
agencies for most of the issues
raised by Woodside in its email of
25 March 2021.

As aresult, DFAT confirmed it did
not have any substantive comments
on the proposal.

DFAT noted it would welcome
further consultation should any
foreign countries be affected by the
proposed activity, including any oil
spill planning and response in
international waters.

Woodside to follow up with DFAT
following its request to be consulted
on oil spill planning and impacts to the
interests of foreign countries.

Consultation ongoing.

On 23 July 2021, Woodside
called DFAT to further
discuss planning activities.

On 23 July 2021, Woodside
emailed DFAT seeking clarity
on whether there were any
specific contacts within DFAT
that should be engaged in the
event of unplanned activities
where the interests of foreign
countries may be impacted.

No feedback received.

Woodside to follow up.

Consultation ongoing.
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Stakeholder Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

On 28 July 2021, Woodside
called DFAT to further
discuss planning activities.

On 28 July 2021, DFAT texted
Woodside confirming a dedicated
email address for consultation
purposes and would provide a
formal response by email on 29
July 2021.

On 28 July 2021, Woodside texted
DFAT acknowledging its advice, also
seeking clarification on the timeliness
for natifications in event of unplanned
events, such as marine pollution.

Consultation ongoing.

On 29 July 2021, DFAT emailed
Woodside providing a common
email address for future
engagements as individual officers
on geographic desks are subject to
change over time.

DFAT confirmed it expected
Woodside to consult with AMSA as
required by any relevant obligations
as to the timeliness of incident
reporting.

DFAT advised that historically
AMSA had advised of any cross-
boundary dimensions for marine
pollution. On this basis DFAT
expected that any notifications from
Woodside to DFAT follow
Woodside’s reporting the incident to
AMSA.

On 30 July 2021, Woodside emailed
DFAT thanking the Department for its
advice.

Woodside confirmed for marine
pollution notifications for the activity it
would:

e Verbally notify AMSA and
Northern Territory departments
responsible for marine pollution
as soon as possible after an
incident.

e  Follow up its AMSA notification by

way of an online report via
AMSA’s website.

¢ Notify other relevant government
departments as soon as
practicable. These notifications

would include DFAT via the email

address provided by DFAT if a
spill was likely to enter
international waters.

Woodside also confirmed it would use

the email address provided by DFAT

to notify the Department in the unlikely

event that the proposed activity
affected the interests of foreign
countries, such as interaction with
Indonesian fishers.

Woodside includes
instructions in the
Notifications Table of the First
Strike Plan to notify AMSA,
NT Authorities in the event of
a spill and, if the spill is
entering international waters,
to notify DFAT in the event of
a spill.

Woodside considers
stakeholder’s interests have
been adequately addressed
and no further consultation is
required.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

On 31 December 2022,
Woodside emailed DFAT and
provided a map showing the
overlap of the proposed
survey area and the Perth
Treaty (Appendix F,
reference 1.32).

No feedback received.

No response required.

On 14 January 2022,
Woodside sent a follow up
email to DFAT advising
further information of
clarifications were required to
advise (Appendix F,
reference 1.33).

No feedback received.

No response required.

On 17 January 2022,
Woodside called DFAT who
advised the relevant
representative would be
made aware of the
information and would advise
should it have comments.

No feedback received.

No response required.

DISER

On 25 March 2021,
Woodside emailed DISER
advising of the proposed
activity (Appendix F,
reference 1.1) and provided a
Consultation Information
Sheet.

No feedback received.

No response required.

Consultation ongoing.
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Stakeholder Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

On 30 June 2021, Woodside
emailed DISER (Appendix F,
reference 1.25) providing an
update on the scope of the
proposed activity and a map
showing proposed seismic
acquisition line options for the
confirmed 2D survey activity
scope.

No feedback received.

No response required.

Woodside has provided
sufficient information and
opportunity to respond.

Woodside considers
stakeholder’s interests have
been adequately addressed
and no further consultation is
required.

DNP On 25 March 2021,
Woodside emailed DNP
advising of the proposed
activity considering potential
risks to Australian marine
Parks (Appendix F,
reference 1.9), and provided
a Consultation Information

Sheet.

On 23 April 2021, DNP thanked
Woodside for the information and
noted that the proposed

Operational Area includes the
Oceanic Shoals Marine Park
Multiple Use Zone, which forms part
of the North Network of Marine
Parks.

DNP provided a link to the

North Marine Park Network
Management Plan, which provides
information on the values of the
values of the Oceanic Shoals
Marine Park and allows for mining
authorisation to be given through a
NOPSEMA-assessed class
approval.

DNP also provided a link to
guidance note outlining
expectations for what aspects
titteholders need to consider and
evaluate when preparing
Environment Plans.

DNP requested Woodside ensure
that the EP:

On 14 May 2021, Woodside emailed
and thanked DNP for its response and
confirmed that confirm that while the
Operational Area overlaps the Multiple
Use Zone (IUCN VI) of the Oceanic
Shoals AMP, it is outside of the
National Park Zone (IUCN II) and
Habitat Protection Zone (IUCN 1V)
and, therefore, no activities (including
vessel operations, streamer
deployment/recovery or AUV node
deployment/repositioning) will take
place in these areas.

Woodside confirmed it had adopted
the following controls to manage
impacts specifically from the
generation of underwater noise during
the activity:

e Application of a 5 km exclusion
zone around the outer (offshore)
boundary of the Flatback Turtle
Interesting Buffer Habitat Critical
inside which the source cannot be
discharged at full power.

e Adaptive Management Measures
— Turtles

The Environment Plan has
identified and managed all
impacts and risks on
Australian marine park values
(including ecosystem values)
to an ALARP and acceptable
level and demonstrated that
the activity is not inconsistent
with the management plan
(Section 1.9.1.3.2, 4.6.1 and
6). Relevant controls adopted
to manage specific impacts
and risks raised during
consultation include PS 7.1,
5.1, 12.1 and 19.1.

Woodside will provide
notifications to DNP, as
outlined in Section 7.9.2.

Woodside will ensure DNP is
made aware of any
incidences within a marine
park for the activity, as per the
commitment in the Oil
Pollution First Strike Plan
(Appendix H).
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Galactic Hybrid 2D MSS Environment Plan

Stakeholder Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

e Identifies and manages all

impacts and risks on Australian

marine park values (including
ecosystem values) to an

acceptable level and considers

all options to avoid or reduce
them to as low as reasonably
practicable.

e Clearly demonstrates that the
activity will not be inconsistent
with the management plan.

DNP noted that specific values for
the Oceanic Shoals Marine Park

include (but are not limited to) were:

e  Species listed as threatened,

migratory, marine or cetacean.

e Biologically important areas
including foraging and
interesting habitat for marine
turtles.

e Carbonate bank and terrace
systems of the Van Diemen
Rise.

e Carbonate bank and terrace
system of the Sahul Shelf.

e Pinnacles of the Bonaparte
Basin.

e  Shelf break and slope of the
Arafura Shelf.

DNP requested Woodside ensure
that the operational area, which
includes the vessel, streamer or
node repositioning, does not
include any activity within Oceanic

e  Application of EPBC Policy
Statement 2.1 Part A Standard
Management Procedures to
whales.

e Application of EPBC Regulations
2000 —Part 8 Division 8.1
Interacting with cetaceans.

Woodside also confirmed controls had
also been adopted to manage other
impacts and risks associated with the
activity to a level which is acceptable
and ALARP (e.g. vessel discharges
and unplanned spills).

Woodside considers
stakeholder’s interests have
been adequately addressed
and no further consultation is
required.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

Shoals Marine Park Habitat
Protection or National Park Zones.

DNP also provided its expectations
and contact details for notification in
the event of oil/gas pollution
incidences which occur within a
marine park or are likely to impact
on a marine park.

On 30 June 2021, Woodside
emailed DNP (Appendix F,
reference 1.25) providing an
update on the scope of the
proposed activity and a map
showing proposed seismic
acquisition line options for the
confirmed 2D survey activity
scope.

No feedback received.

No response required.

Woodside considers its
response to DNP on 14 May
2021 adequately addresses
DNPs interests as there were
no material changes to the
activity relevant to the
stakeholder as advised on 30
June 2021.

No further consultation is
required.

NT Government

NT DITT (Petroleum)

On 17 March 2021,
Woodside met with the NT
DITT and presented
(Appendix F, reference 1.26)
an overview of planned
activities and its engagement
approach with identified
stakeholders.

No issues of concern were raised at
the meeting. The NTDITT provided
guidance on contact details for
relevant government, industry and
community stakeholders.

No response required ahead of formal
consultation with all identified
stakeholders.

No action required.

On 26 March 2021,
Woodside emailed the NT
DITT advising of the
proposed activity (Appendix
F, reference 1.1) and

No feedback received.

No response required.

Consultation ongoing.

This document is protected by copyright. No part of this document may be reproduced, adapted, transmitted, or stored in any form by any process (electronic or otherwise) without the specific
written consent of Woodside. All rights are reserved.

Controlled Ref No: G2000UF1401753420

Revision: 2

Woodside ID: 1401753420

Uncontrolled when printed. Refer to electronic version for most up to date information.

Page 159 of 443




Galactic Hybrid 2D MSS Environment Plan

Woodside assessment and

Stakeholder Information provided Stakeholder response Woodside response
outcome
provided a Consultation
Information Sheet.
On 30 June 2021, Woodside | No feedback received. No response required. Consultation ongoing.

emailed NT DITT (Appendix
F, reference 1.25) providing
an update on the scope of
the proposed activity and a
map showing proposed
seismic acquisition line
options for the confirmed 2D
survey activity scope.

On 23 July 2021, Woodside On 27 July 2021, NT DITT emailed | On 3 August 2021, Woodside emailed | The Environment Plan

emailed NT DITT seeking Woodside advised that it should NT DITT confirming in accordance outlines requirements for
advice on its expectations for | refer to the OPGGS (Environment) | with Regulations 26 for reportable reportable incidents in
pre-start and cessation of Regulations 2009 for the incidents, Woodside will: Section 7.9.4.
activity notifications. req_ui_rgments Fo notify the N1_' onits | 4 provide a written record of Woodside will provide
activities, particularly regulations reportable incidents to DITT as notifications to NT DITT
26(6), 26A(5) and 30. soon as practicable after orally (Petroleum) prior to the
reporting the incident (Regulation | commencement and at the
26(6)) end of the activity, as outlined

in Section 7.9.2.Woodside
considers its initial briefing,
and the provision of
consultation materials for the

e Provide a copy of written
reportable incident reports to the
DITT, within seven days of the
written report being provided to

NOPSEMA (Regulation 26A(5). | WO Phases of consultation
activities in March and July

2021 adequately addresses
stakeholder’s interests.

In accordance with the requirements
of Regulation 30 for notification of
activity commencement, Woodside
confirmed it would notify DITT of the
commencement of the Petroleum
Activities Program at least ten days
before the activity commences, and

No further consultation is
required.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

within ten days of completing the
activity.

NT DITT (Fisheries)

On 17 March 2021,
Woodside met with the NT
and presented (Appendix F,
reference 1.26) an overview
of planned activities and its
engagement approach with
identified stakeholders.

No issues of concern were raised at
the meeting.

Areas of interest included the use of
AUV seismic nodes and the
opportunity to gather benthic data
during the survey to support
ground-truthing of modelled benthic
habitats in the region.

No response required.

Woodside notes the NT DITT’s
interest in addressing scientific
knowledge gaps in the region of the
benthic environment.

Consultation ongoing.

On 17 March 2021,
Woodside emailed the NT
DITT seeking guidance on its
approach for engaging
relevant fishery stakeholders
in NT-managed fisheries.

Woodside also sought
guidance on the presence of
charter boat/diving activities
in the region.

On 19 March 2021, NT DITT
provided advice for including
additional stakeholders, including
the Tiwi Land Council.

NT DITT also advised that
diving/spearfishing activity in the
region would be very rare and
would mainly be by recreational
divers/anglers rather than charter
groups.

On 19 March 2021, Woodside emailed
and thanked NT DITT for its advice on
stakeholder identification and charter
boat/diving activities.

Woodside also confirmed it would be
working with its Indigenous Affairs
team for engagement of the Tiwi Land
Council.

Consultation ongoing.

On 17 March 2021, NT DITT
emailed Woodside advising it would
check there are no missing contacts
and to add the Demersal Fishery
Licensee Committee.

On 17 March 2021, Woodside
thanked NT DITT.

On 19 March 2021, Woodside sought
an update from NT DITT.

Consultation ongoing.

On 19 March 2021, NT DITT
emailed Woodside provided the
generic licencing email and advised

On 19 March 2021, Woodside advised
it would follow up with the licencing
contact details, and would start the

Consultation ongoing.
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Woodside assessment and

Stakeholder Information provided Stakeholder response Woodside response outcome
the organisation discussed in the engagement process with the Tiwi
meeting are relevant, and the Tiwi Island Council.

Island Council should be added.

NT DITT advised it would be very
rare divers / spearfishers would be
active in the region.

On 26 March 2021, Woodside emailed | Consultation ongoing.
NT DITT to advise

Woodside is undertaking formal
consultation for the Galactic Hybrid
Marine Seismic Survey.

Woodside asked if there is dedicated
NT DITT email address or contact.
Woodside asked if advice to NT DITT
(Fisheries) office and AFMA sulfficient
to meet the consultation requirements
for the NT FJA, or does it also have

a dedicated contact person?

On 30 March 2021, Woodside
followed up with DT NITT on the
generic email address and
engagement of the NT FJA.

On 1 April 2021, Woodside On 7 April 2021, NT DITT emailed On 10 May 2021, Woodside advised

emailed the NT DITT Woodside thanking it for the an extension is fine, and advised the Woodside to consider NT
advising of the proposed information sheets and advised the | NT DITT of a pending decision on DITT feedback following a
activity (Appendix F, email addresses if survey scope (2D or 3D) and definition | gecision on survey scope.
reference 1.10) and provided | fisheries@nt.gov.au (extent of the Acquisition Area).

a Consultation Information NT DITT advised there is not a

Sheet, and Commercial dedicated contact for the NT FJA

Fishing Information Sheet. and to engage the Department, and

management officer at AFMA for
Commonwealth fisheries.

On 10 May 2021, the NT DITT
emailed Woodside seeking a two-
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

day extension on provision of
feedback, noting it was assessing
risk implications of 2D and 3D
survey options.

On 10 May 2021, NT DITT thanked
Woodside and advised different
risks with 2D or 3D would influence
its response. It asked if it was better
to wait the decision before providing
a response.

On 10 May 2021, Woodside advised it

will have more definition on the
decision and extent of the acquisition
area and will provide this once
available.

On 21 May 2021, NT DITT thanked
Woodside for the update and will
await a decision on survey type
before providing comment.

On 21 May 2021, Woodside a
decision on the Galactic scope is still
pending and a decision is likely in the
coming weeks, at which time an
update would be provided.

On 30 June 2021, Woodside
emailed NT DITT (Appendix
F, reference 1.23) providing
an update on the scope of
the proposed activity and a
map showing proposed
seismic acquisition line
options for the confirmed 2D
survey activity scope.

Woodside also provided
maps showing historic 2D
and 3D surveys overlaid with
the NT/P86 permit operated
by Woodside.

Woodside also offered upon
request, the draft of the
section of the Environment
Plan that outlines noise
impact assessment, as well

On 30 June 2021, Woodside
received a response from NT DITT
that its liaison contact for
consultation no longer worked for
the Department and alternative
contacts were provided.

On 30 June 2021, Woodside sent a
follow-up email to NT DITT seeking a
response on whether it wished to
provide feedback on the proposed
Activity and confirming AFMA had
also been engaged.

Consultation ongoing.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

the independent noise
modelling report that
underpinned Woodside’s
assessment given expected
interest from stakeholders
with interests in commercial
fishing.

On 3 August 2021, Woodside
sent a follow-up email to NT
DITT seeking a response on
whether it wished to provide
feedback on the proposed
Activity.

On 3 August 2021, NT DITT
emailed Woodside confirmed it had
received Woodside’s email and
would attend to the enquiry/process
application at the earliest
opportunity.

No response required.

Woodside has identified five
fisheries as being relevant for
the proposed activity (Table
5-1) and assessed fisheries
issues in Section 4.5.4 and
Section 6 of this EP.

Woodside has provided
consultation information to
licence holders to these
fisheries and the relevant
representative organisations.
This information was provided
for both phases of
consultation activity in March
and July 2021.

Woodside will provide
notifications to NT DITT
(Fisheries) and relevant
commercial fishery
representative bodies and/or
licence holders prior to the
commencement and at the
end of the activity (PS 1.4)

Woodside considers its initial
briefing, and the provision of
consultation materials for two
phases of consultation in
March and July 2021
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

adequately addresses
stakeholder’s interests.

No further consultation is
required.

NT DEPWS

On 17 March 2021,
Woodside emailed and met
with the NT DEPWS and
provided an overview of
planned activities and its
engagement approach with
identified stakeholders.

On 17 March 2021, NT DEPWS
advised it was available to meet.

No issues of concern were raised at
the meeting.

Woodside confirmed it would engage
separately on oil spill planning matters
and subsequently met with the NT
DEPWS on 19 March 2021.

No action required.

On 17 March 2021,
Woodside emailed the NT
DEPWS seeking a meeting to
discuss oil spill planning
arrangements (reference
1.11).

On 19 March 2021,
Woodside met with NT
DEPWS and provided an
email summary and
assumptions to inform oil spill
planning and notification
escalation.

On 7 April 2021, NT DEPWS
provided comment on Woodside’s
planning assumptions, including
feedback on:

e NT hazard management and
response arrangements.

e  Oil spill response plan
development and resourcing.

On 7 April 2021, Woodside emailed
NT DEPWS thanking for input into
Woodside’s planning for the proposed
Activity.

Consultation ongoing

On 14 July 2021, Woodside
emailed NT DEPWS
providing an update on the
scope of the proposed
activity and a map showing
proposed seismic acquisition
line options for the confirmed
2D survey activity scope.

No feedback received.

No response required.

Woodside has incorporated
advice and guidance provided
by DEPWS into the Oll
Pollution First Strike Plan and
has addressed oil pollution
planning and response at
Appendix D.

Woodside considers
stakeholder’s interests have
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

been adequately addressed
and no further consultation is
required.

Commonwealth Managed Fisheries

Licence holders in the
Northern Prawn Fishery

On 25 March 2021,
Woodside emailed licence
holders advising of the
proposed activity (Appendix
F, reference 1.12) and
provided a Consultation
Information Sheet, and
Commercial Fishing
Information Sheet.

No feedback received.

No response required.

Consultation ongoing.

On 30 June 2021, Woodside
emailed licence holders
(Appendix F, reference 1.23)
providing an update on the
scope of the proposed
activity and a map showing
proposed seismic acquisition
line options for the confirmed
2D survey activity scope.

Woodside also provided
maps showing historic 2D
and 3D surveys overlaid with
the NT/P86 permit operated
by Woodside.

Woodside offered upon
request, the draft of the
section of the Environment
Plan that outlines noise
impact assessment, as well
the independent noise
modelling report that

No feedback received.

No response required.

Woodside has assessed the
relevancy of Commonwealth
fisheries issues in Section
4.5.4 of this EP and identified
the Northern Prawn Fishery
as being relevant for the
proposed activity.

It has provided consultation
information to licence holders
in this fishery and the relevant
representative organisation,
the NPF Industry. This
information was provided for
both phases of consultation
activity in March and July
2021.

Consultation information has
also been provided to CFA,
SIA and AFMA. Woodside will
provide notifications to
relevant commercial fishery

This document is protected by copyright. No part of this document may be reproduced, adapted, transmitted, or stored in any form by any process (electronic or otherwise) without the specific
written consent of Woodside. All rights are reserved.

Controlled Ref No: G2000UF1401753420

Revision: 2

Woodside ID: 1401753420

Uncontrolled when printed. Refer to electronic version for most up to date information.

Page 166 of 443




Galactic Hybrid 2D MSS Environment Plan

Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

underpinned Woodside’s
assessment given expected
interest from stakeholders
with interests in commercial
fishing.

representative bodies and/or
licence holders prior to the
commencement and at the
end of the activity (PS 1.4).
Daily lookahead reports will
be provided on request (PS
1.6) and where possible
interactions are identified an
operations plan will be
developed (PS 1.7).

Woodside considers
stakeholder’s interests have
been adequately addressed
and no further consultation is
required.

Northern Territory Managed Fisheries

Licence holders in the
Aquarium Fishery,
Demersal Fishery,
Offshore Net and Line
Fishery, Spanish
Mackerel Fishery and
the Timor Reef Fishery

On 25 March 2021,
Woodside mailed licence
holders advising of the
proposed activity (Appendix
F, reference 1.13) and
provided a Consultation
Information Sheet, and
Commercial Fishing
Information Sheet.

No feedback received.

No response required.

Consultation ongoing.

On 30 June 2021, Woodside
mailed licence holders
(Appendix F, reference 1.24)
providing an update on the
scope of the proposed
activity and a map showing
proposed seismic acquisition

No feedback received.

No response required.

Woodside has assessed the
relevancy of Northern
Territory fisheries issues in
Section 4.5.4 of this EP and
identified the Aquarium
Fishery, Demersal Fishery,
Offshore Net and Line
Fishery, Spanish Mackerel
Fishery and the Timor Reef
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

line options for the confirmed
2D survey activity scope.

Woodside also provided
maps showing historic 2D
and 3D surveys overlaid with
the NT/P86 permit operated
by Woodside.

Woodside offered upon
request, the draft of the
section of the Environment
Plan that outlines noise
impact assessment, as well
the independent noise
modelling report that
underpinned Woodside'’s
assessment given expected
interest from stakeholders
with interests in commercial
fishing.

Fishery as being relevant for
the proposed activity.

It has provided consultation
information to licence holders
in these fisheries and the
relevant representative
organisation, the NTSC. This
information was provided for
both phases of consultation
activity in March and July
2021.

Woodside has also met with
the NTSC as part of first
phase consultation activities
and has sought on multiple
occasions to the engage the
NTSC during the second
phase of consultations.
Woodside will provide
notifications to relevant
commercial fishery
representative bodies and/or
licence holders prior to the
commencement and at the
end of the activity (PS 1.4).
Daily lookahead reports will
be provided on request (PS
1.6) and where possible
interactions are identified an
operations plan will be
developed (PS 1.7).

Woodside considers
stakeholder’s interests have
been adequately addressed
and no further consultation is
required.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

Austral Fisheries
Licence holder in the
Timor Reef and
Demersal Fisheries

Austral Fisheries emailed Woodside
on 26 March 2021 that it had a
significant Tropical Snapper fishing
operation in the area indicated by
the proposed seismic program.

The licence holder indicated it
wanted to engage in discussions at
the earliest possible time.

The stakeholder claimed that its
experience in this area with
previous seismic programs showed
immediate effects on fish behaviour
and longer term localised stock
depletion.

On 26 March 2021, Woodside emailed
Austral Fisheries and noted the
stakeholder’'s meeting request and
coordinated a meeting on 19 April
2021. Meeting was later deferred to
22 April.

On 26 March 2021, emailed
suggesting a time for a meeting.

On 26 March 2021, Woodside emailed
advised the meeting time is fine and it
would confirm attendees

On 1 April 2021, Woodside emailed
seeking a revised time to meet.

On 6 April 2021, Austral Fisheries
emailed advising another meeting
time.

On 15 April 2021, Australia
Fisheries emailed requesting to
meet at another time.

On 15 April 2021, Woodside emailed
advised it would check with the time
on the proposed time and clarified the
proposed meeting day.

On 15 April 2021, Austral Fisheries
emailed Woodside confirming the
day.

On 15 April 2021, Woodside emailed
suggesting a different meeting time.

Consultation ongoing.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

On 22 April 2021, Woodside
met with the licence holder to
present (Appendix F,
reference 1.27) further details
on the survey and to
understand stakeholder
issues or concerns.

The licence holder confirmed it
operated in the survey Operational
Area and would seek compensation
if impacted.

The licence holder advised it would
provide catch data to Woodside to
support a compensation claim.

The licence holder also encouraged
Woodside to maintain dialogue with
the NTSC to inform other fishing
licence holders.

Woodside confirmed it would advise
when planning was complete on the
final acquisition area and type of
survey (2D or 3D) to inform potential
impact.

Woodside advised it would also
provide a composite map showing
historic seismic surveys in the region
by all operators, overlayed with the
final acquisition area for the Galactic
Hybrid Marine Seismic Survey.

On 21 May 2021, Woodside
emailed providing an update on the
Galactic survey scope, and that a
decision on 2D or 3D would be
made in the coming weeks.

On 21 May 2021, Austral Fisheries
emailed thanking Woodside for the
update.

Woodside to maintain
engagement with the licence
holder and the NTSC.

On 30 June 2021, Woodside
emailed the licence holder
(Appendix F, reference 1.23)
providing an update on the
scope of the proposed
activity and a map showing
proposed seismic acquisition
line options for the confirmed
2D survey activity scope.

Woodside also provided
maps showing historic 2D
and 3D surveys overlaid with
the NT/P86 permit operated
by Woodside.

Woodside offered upon
request, the draft of the
section of the Environment
Plan that outlines noise

No feedback received.

No response required.

Consultation ongoing.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

impact assessment, as well
the independent noise
modelling report that
underpinned Woodside’s
assessment given expected
interest from stakeholders
with interests in commercial
fishing.

On 28 July 2021, Woodside
called the licence holder to
follow up on its updated
activity advice on 30 June
2021.

The licence holder indicated it
would not be providing feedback
directly but would provide feedback
through its representative
organisation.

feedback.

Woodside notes the licence holder’'s

Consultation ongoing.

On 13 January 2022 the licence
holder called Woodside to renew
discussions on the Galactic MSS
and to progress sharing of fishing
data in anticipation of making a
claim.

On 21 January 2022,
Woodside met with Austral to
provide an update on the
activity and the status of the
EP assessment. This
included a discussion on the
Woodside Co-Existence
Approach. (Meeting
presentation is at Appendix
F, ref 1.37).

The licence holder noted
Woodside's update on operational
activities including the timing,
duration and activity scope of the
survey. This scope included a
discussion on activities for planned
use of AUV and commercial nodes.

The licence holder also outlined its
intent to make a claim

and suggested a process for the
management of commercially
sensitive data.

Woodside noted Austral's feedback

and commercial discussions.

and committed to ongoing operational

Woodside considers its initial
briefing, and the provision of
consultation materials for the
two phases of consultation
activities in March and July
2021, and January 2022
adequately addresses
stakeholder’s interests.

Consultation ongoing
regarding claim process.

Woodside will maintain
engagement with the NTSC
and provide notifications to
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Stakeholder Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

On 9 March 2022, Woodside
met with Austral and NTSC to
further discuss commercial
and operational aspects
related to Woodside’s Co-
existence Approach
(Appendix F, ref 1.38).

Feedback related to details of the
Woodside Co-existence Approach
(Appendix G) such as data
provision and timing for submitting
a potential claim.

Woodside noted Austral's and NTSC
feedback and committed to ongoing
operational and commercial
discussions.

relevant commercial fishery
representative bodies and/or
licence holders prior to the
commencement and at the
end of the activity (PS 1.4).
Daily lookahead reports will
be provided on request (PS
1.6) and where possible
interactions are identified an
operations plan will be
developed (PS 1.7).

On 4 January 2022,
Woodside sent a letter to
licence holders providing
additional information on the
commercial nodes and
velocimeter, including a map
of the location, and images of
equipment (Appendix F,
reference 1.34).

No feedback received.

No response required.

Licence Holders in the
Spanish Mackerel
Fishery, Offshore Net
and Line Fishery, and
Timor Reef Fishery

On 18 February 2022, the North
Australia Fishing Co. emailed
Woodside seeking an update on
the timing of the survey.

Woodside responded on 23 February
2022 and provided a summary table of
the activity including location and
timing. The email response included
slides with a map (Appendix F, ref
1.37).

North Australia Fishing Co.
acknowledged receipt of email.

No response required

Woodside considers its initial
briefing, and the provision of
consultation materials for the
two phases of consultation
activities in March and July
2021, and January 2022 and
communication with North
Australia Fishing Co.
adequately addresses
stakeholder’s interests.

Woodside will maintain
engagement with the NTSC
and provide notifications to
relevant commercial fishery
representative bodies and/or
licence holders prior to the
commencement and at the
end of the activity (PS 1.4).
Daily lookahead reports will
be provided on request (PS
1.6) and where possible
interactions are identified an
operations plan will be
developed (PS 1.7).
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Stakeholder response

Woodside response

Woodside assessment and
outcome

Industry

INPEX On 25 March 2021,
Woodside emailed INPEX
advising of the proposed
activity (Appendix F,
reference 1.14) and provided
a Consultation Information

Sheet, and Titleholder map.

On 26 March 2021, Inpex
responded by way of an automated
email.

No feedback received.

Consultation ongoing.

On 30 June 2021, Woodside
emailed INPEX (Appendix F,
reference 1.25) providing an
update on the scope of the
proposed activity and a map
showing proposed seismic
acquisition line options for the
confirmed 2D survey activity
scope.

No feedback received.

No response required.

Woodside considers
stakeholder’s interests have
been adequately addressed
and no further consultation is
required.

Santos On 25 March 2021,
Woodside emailed Santos
advising of the proposed
activity (Appendix F,
reference 1.14) and provided
a Consultation Information

Sheet, and Titleholder map.

No feedback received.

Woodside to follow up given Santos’
market announcement on 30 March
2021 that it had taken a Financial
Investment Decision on the nearby
Barossa project.

Consultation ongoing.

On 19 April 2021, Woodside
emailed Santos asking if
there were likely to be
activities in the region to
support development of its
Barossa project.

On 20 April 2021, the Santos
contact forwarded the email to the
relevant Santos representative.

On 20 April 2021, the relevant
Santos representative advised it
had activities planned for 2021.

On 23 April 2021, Woodside emailed
Santos confirming its agreeance to
meet and discuss management of
SIMOPS activities.

Consultation ongoing.
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Stakeholder Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

On 22 April 2021, Santos advised
drilling activities would occur and
sought to meet with Woodside to
discuss respective activities.

On 3 May 2021, Woodside
and Santos held a meeting
and emailed to discuss
respective Activity scopes
and timings, including the
need for Woodside to
undertake seismic activities
in Santos permits NTL1,
NTRL6 and NTP82.

Both parties agreed at the 3 May
2021 meeting to continue to
engage, with a view to identifying
and managing potential risks in the
event of simultaneous operations.

Woodside acknowledges Santos’
cooperation and collaborative
approach to minimising activity risk.

On 4 May 2021, Santos emailed
advising it will plot survey lines over
proposed Santos activities.

Santos thanking it for over laying
anchor patterns and advised tow
depth is between 15— 18 m.

On 4 May 2021, Santos emailed
outlining concern the tie in line runs
through the Barossa field and over
anchor patterns.

Woodside requested the layout in

On 11 May 2021, Woodside emailed

CAD or GIS format so we can look at
planning around the drilling campaign.

On 11 May 2021, Santos advised it
is not happy with a seismic survey
happening within the anchor
pattern. Any deviation from this
would require careful planning and
agreement of all parties.

Asked if Woodside had already
received the field layout.

Advised it will take a while before
planning for drilling is available.

consider how to work around the
constraints.

On 12 May 2021, Woodside advised it
will overlay the drilling activity and will

On 12 May 2021, Santos thanked
Woodside and requested to keep in
touch.

Consultation ongoing.

This document is protected by copyright. No part of this document may be reproduced, adapted, transmitted, or stored in any form by any process (electronic or otherwise) without the specific

written consent of Woodside. All rights are reserved.
Controlled Ref No: G2000UF1401753420

Revision: 2

Woodside ID: 1401753420

Uncontrolled when printed. Refer to electronic version for most up to date information.

Page 174 of 443




Galactic Hybrid 2D MSS Environment Plan

Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

On 30 June 2021, Woodside
emailed Santos (Appendix
F, reference 1.25) providing
an update on the scope of
the proposed activity and a
map showing proposed
seismic acquisition line
options for the confirmed 2D
survey activity scope.

No feedback received.

No response required.

Woodside will continue to
engage Santos as planning
for respective activities
matures. Woodside will
provide notifications to Santos
prior to the commencement
and at the end of the activity
(PS 1.4). Daily lookahead
reports will be provided on
request (PS 1.6) and where
possible interactions are
identified an operations plan
will be developed (PS 1.7).

On 6 May 2021, Woodside
emailed Santos with draft
ingress agreements to
undertake activities in Santos
permits.

From 13 May to 2 July 2021 Santos
and Woodside progressed ingress

agreement.

On 8 July 2021, Woodside issued final
ingress agreements to Santos for
signature.

Woodside considers
stakeholder’s interests have
been adequately addressed
and will continue to engage
Santos to manage potential
SIMOPS.

Vocus Communications

On 25 March 2021,
Woodside emailed Vocus
Communications advising of
the proposed activity
(Appendix F, reference 1.15)
and provided a Consultation
Information Sheet.

On 25 March 2021, Vocus emailed
Woodside advising that its Special
Projects Team had been notified

about the proposed Activity.

No response required.

Consultation ongoing.

On 26 March 2021, Vocus emailed

Woodside indicating its

preliminary view was that it would
not have any assets in the area by

May 2022.

Woodside notes feedback from
Vocus.

Woodside notes that Vocus
has advised it will not have
any assets in the area.

Woodside considers
stakeholder’s interests have
been adequately addressed
and no further consultation is
required.

Industry representative organisations
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Stakeholder
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Woodside response

Woodside assessment and
outcome

AFANT

On 25 March 2021,
Woodside emailed AFANT
advising of the proposed
activity (Appendix F,
reference 1.16) and provided
a Consultation Information
Sheet, and Commercial
Fishing Information Sheet.

No feedback received.

No response required.

Consultation ongoing.

On 30 June 2021, Woodside
emailed AFANT (Appendix
F, reference 1.23) providing
an update on the scope of
the proposed activity and a
map showing proposed
seismic acquisition line
options for the confirmed 2D
survey activity scope.

Woodside also provided
maps showing historic 2D
and 3D surveys overlaid with
the NT/P86 permit operated
by Woodside.

Woodside offered upon
request, the draft of the
section of the Environment
Plan that outlines noise
impact assessment, as well
the independent noise
modelling report that
underpinned Woodside's
assessment given expected
interest from stakeholders
with interests in commercial
fishing.

No feedback received.

No response required.

Woodside has provided
sufficient information and
opportunity to respond.
Woodside will provide
notifications to AFANT prior to
the commencement and at
the end of the activity (PS
1.4). Daily lookahead reports
will be provided on request
(PS 1.6) and where possible
interactions are identified an
operations plan will be
developed (PS 1.7).

Woodside considers
stakeholder’s interests have
been adequately addressed
and no further consultation is
required.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and

outcome
APPEA On 25 March 2021, No feedback received. No response required. Consultation ongoing.
Woodside emailed APPEA
advising of the proposed
activity (Appendix F,
reference 1.1) and provided a
Consultation Information
Sheet.
On 30 June 2021, Woodside | No feedback received. No response required. Woodside has provided
emailed APPEA (Appendix sufficient information and
F, reference 1.25) providing opportunity to respond.
an update on the scope of Woodside considers
the proposed activity and a stakeholder’s interests have
map showing proposed been adequately addressed
seismic acquisition line and no further consultation is
options for the confirmed 2D required.
survey activity scope.
CFA On 25 March 2021, No feedback received. No response required. Consultation ongoing.

Woodside emailed CFA
advising of the proposed
activity (Appendix F,
reference 1.16) and provided
a Consultation Information
Sheet, and Commercial
Fishing Information Sheet.

On 30 June 2021, Woodside
emailed CFA (Appendix F,
reference 1.23) providing an
update on the scope of the
proposed activity and a map
showing proposed seismic
acquisition line options for the
confirmed 2D survey activity
scope.

No feedback received.

No response required.

Woodside has assessed the
relevancy of Commonwealth
fisheries issues in Section
4.5.4 of this EP and identified
the Northern Prawn Fishery
as being relevant for the
proposed activity.

It has provided consultation
information to licence holders
in this fishery and the relevant
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

Woodside also provided
maps showing historic 2D
and 3D surveys overlaid with
the NT/P86 permit operated
by Woodside.

Woodside offered upon
request, the draft of the
section of the Environment
Plan that outlines noise
impact assessment, as well
the independent noise
modelling report that
underpinned Woodside’s
assessment given expected
interest from stakeholders
with interests in commercial
fishing.

representative organisation,
the CFA. This information was
provided for both phases of
consultation activity in March
and July 2021.

Consultation information has
also been provided to SIA,
DAWE and AFMA. Woodside
will provide notifications to
relevant commercial fishery
representative bodies and/or
licence holders prior to the
commencement and at the
end of the activity (PS 1.4).
Daily lookahead reports will
be provided on request (PS
1.6) and where possible
interactions are identified an
operations plan will be
developed (PS 1.7).

Woodside considers
stakeholder’s interests have
been adequately addressed
and no further consultation is
required.

DFLC

On 25 March 2021,
Woodside emailed NTSC
advising of the proposed
activity (Appendix F,
reference 1.18) and provided
a Consultation Information
Sheet, and Commercial
Fishing Information Sheet.

NTSC advised by email on 6
April 2021 that it had

No feedback received.

No response required.

Consultation ongoing.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

forwarded Woodside’s
consultation to the Chairs
and Vice Chairs and/or the
Executive Officer of the five
NT managed fisheries
Licensee
Committee/Associations. It
also advised that its response
had been copied to the
Chairman for the NT
Demersal Fishermen’s
Association and the
Chairman for the Timor Reef
Licensee Committee

On 30 June 2021, Woodside
emailed NTSC (Appendix F,
reference 1.23) providing an
update on the scope of the
proposed activity and a map
showing proposed seismic
acquisition line options for the
confirmed 2D survey activity
scope.

Woodside also provided
maps showing historic 2D
and 3D surveys overlaid with
the NT/P86 permit operated
by Woodside.

Woodside offered upon
request, the draft of the
section of the Environment
Plan that outlines noise
impact assessment, as well
the independent noise
modelling report that

No feedback received.

No response required.

Woodside has assessed the
relevancy of NT fisheries
issues in Section 4.5.4 of this
EP and identified the
Demersal Fishery as being
relevant for the proposed
activity.

It has provided consultation
information to licence holders
in this fishery and relevant
representative organisations,
the NTSC and the DFLC via
the NTSC. This information
was provided for both phases
of consultation activity in
March and July 2021.

Consultation information has
also been provided to SIA,
DAWE and AFMA. Woodside
will provide notifications to
relevant commercial fishery
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

underpinned Woodside’s
assessment given expected
interest from stakeholders
with interests in commercial
fishing.

NTSC responded by email on
6 April 2021 and copied Chair
of the DFLC.

representative bodies and/or
licence holders prior to the
commencement and at the
end of the activity (PS 1.4).
Daily lookahead reports will
be provided on request (PS
1.6) and where possible
interactions are identified an
operations plan will be
developed (PS 1.7).

Woodside considers
stakeholder’s interests have
been adequately addressed
and no further consultation is
required.

NPFI On 25 March 2021,
Woodside emailed NPFI
advising of the proposed
activity (Appendix F,
reference 1.16) and provided
a Consultation Information
Sheet, and Commercial
Fishing Information Sheet.

On 7 April 2021, NPFI emailed
Woodside seeking a shape file to
overlay on fishing activity in the
Northern Prawn Fishery.

On 12 April 2021, Woodside emailed
and provided a shape file of the
survey area and offered to meet if
NPFI had interest.

Consultation ongoing.

On 30 April 2021, Woodside
emailed NPFI to follow up if
further information was
required.

Woodside also advised NPFI
it would be advised when a
decision had been made on
the whether the activity would
be a 2D or 3D survey.

No feedback received. No response required. Consultation ongoing.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

On 10 May 2021, NPFI emailed
Woodside expressing concern
regarding the proposed survey and
potential impacts of the survey on
NPF operations and potentially, the
productivity of NPF prawns and
scampi species.

NPFI said its records showed that
there had been considerable fishing
effort/catch from both NPF prawn
operators and NPF scampi
operators in the area of the
proposed survey between 2010 and
2020.

It also said that Threatened,
Endangered & Protected (TEP)
species, including sea snakes and
sawfishes have also been reported
in the area of the survey.

It said that potential impacts of
seismic activity and TEPs, including
mitigation measures, will need to be
specifically addressed in the
development of the EP.

NPFI was unable to provide the
scampi fishery catch and effort data
relating to the proposed area due to
AFMA'’s confidentiality requirements
(i.e. data from less than 5 boats is
unable to be released) however its
open to further
consideration/discussion on the
proposed survey.

NPFI recommended that, should
the survey proceed, timing is

On 14 May 2021, Woodside emailed
NPFI noting its feedback and
concerns.

Woodside advised it would provide
confirmation at the earliest opportunity
following finalising a business decision
on the scope of the survey — 2D or
3D, including a decision on the actual
survey size within the Operational
Area.

Woodside said it would share this
information when available to have a
more informed discussion on the
resultant overlay of the survey with the
interests of licence holders.

Consultation ongoing.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

restricted to the survey taking place
during the NPF mid-year closure
(between 15 June and 1' August) to
limit operational impacts on NPF
operators and to minimise
adjustment requirements (including
in relation to loss of catch and/or
increased costs due to
displacement) to Woodside.

NPFI noted that this approach may
not minimise impacts of seismic
activity on productivity impacts on
fishery stock and/or the health of
the marine environment.

On 30 June 2021, Woodside
emailed NPFI (Appendix F,
reference 1.23) providing an
update on the scope of the
proposed activity and a map
showing proposed seismic
acquisition line options for the
confirmed 2D survey activity
scope.

Woodside also provided
maps showing historic 2D
and 3D surveys overlaid with
the NT/P86 permit operated
by Woodside.

Woodside offered upon
request, the draft of the
section of the Environment
Plan that outlines noise
impact assessment, as well
the independent noise
modelling report that

No feedback received.

No response required.

Consultation ongoing.
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Woodside assessment and

Stakeholder Information provided Stakeholder response Woodside response
outcome
underpinned Woodside’s
assessment given expected
interest from stakeholders
with interests in commercial
fishing.
On 28 July 2021, Woodside No feedback received. No response required. Consultation ongoing.
called NPFI seeking
feedback on the updated
activity scope provided on 30
June 2021.
On 29 July 2021, Woodside On 29 July 2021, NPFI left a Woodside to follow up. Consultation ongoing.
emailed NPFI seeking voicemail and emailed Woodside
feedback on the updated requesting a follow-up call.
activity scope.
On 30 July 2021, Woodside On 30 July 2021, NPFI suggested a | Woodside to coordinate meeting. Consultation ongoing.
spoke to NPFI seeking meeting for 4 August 2021 to
feedback on the updated discuss the updated activity scope.

activity scope.

On 4 August 2021. Woodside | The NPFI raised no specific claims | Woodside noted NPFI's expectation Woodside will provide

met with NPFI and provided a | or objections with respect to the for communications protocols to notifications to relevant
presentation relevant to the activity for licence holders in the manage on water interactions for commercial fishery
stakeholder’s interests Northern Prawn Fishery. broodstock collection and seasonal representative bodies and/or
(Appendix F, It brought to Woodside’s attention catch activities. licence holders prior to the
reference 1.28). the possibility of live broodstock Woodside confirmed an activity start | commencement and at the
catch effort in the survey area and | date would be provided when end of the activity (PS 1.4).
the need for establishing available. Daily lookahead reports will
communications protocols for Sawfishes had been included in the be provided on request (PS
potential on water interaction (2-3 Environment Plan as part of the 1.6) and where possible

wiish i ) | interactions are identified an
sawfish multi species recovery plan operations plan will be

asfsessment. NPFI point(?d out that developed (PS 1.7).
this recovery plan doesn’t cover the

vessels annually have permits for
broodstock collection, and can fish

year-round). X .
Woodside to provide feedback

NPFI noted communication o narrow sawfi_sh. Woodside committed | . its assessment of the
protocols would also be required if | to further reviewing data on narrow
the proposed Activity overlapped sawfish presence/absence and
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Stakeholder Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

the commencement of the tiger
prawn season on 1 August 2022.

NPFI sought feedback from
Woodside on whether impacts and
risks to sawfish (and specifically
narrow sawfish) were covered in its
impact assessment in the
Environment Plan.

It also sought advice when
available for the activity start date.

distribution in the Operational Area
and adjacent waters.

presence and potential impact
to narrow sawfish.

Woodside considers
stakeholder’s interests have
been adequately addressed
and no further consultation is
required.

NT GFIA On 25 March 2021,
Woodside called the NT
GFIA to obtain contact details
to provide consultation

material.

No feedback received.

No response required.

Woodside to follow up.

On 25 March 2021,
