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1. INTRODUCTION

1.1 Overview

Woodside Burrup Pty. Ltd. (Woodside), as titlieholder under the Offshore Petroleum and Greenhouse Gas
Storage (Environment) Regulations 2023 (Cth) (referred to as the Environment Regulations), proposes to
undertake the following activities within Permit Areas described in Table 3-1:

o four-dimensional (4D) seismic data acquisition using a seismic survey vessel towing an acoustic source
array and receiver cables (streamers)

e support operations from a support vessel and chase vessel.

These activities will hereafter be collectively referred to as the Petroleum Activity and form the scope of this
Environment Plan (EP). The activities are described in Section 3. This EP has been prepared as part of the
requirements under the Environment Regulations, 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:

o the potential environmental impacts and risks (planned [routine and non-routine] and unplanned) that may
result from the Petroleum Activity 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

o the Petroleum Activity 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 (Cth) [EPBC Act)).

1.3 Environment Plan summary

Table 1-1 summarises the content of this EP, as required by Regulation 35(7).

Table 1-1: Environment Plan summary

EP summary material requirement Relevant section of this EP containing
EP summary material
The location of the activity Section 3.3
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
environmental performance
Response arrangements in the oil pollution emergency plan Appendix G and Appendix H
Consultation already undertaken and plans for ongoing Section 5 and Section 7.9
consultation
Details of the titleholder's nominated liaison for the activity Section 1.5.1
1.4 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.
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Table 1-2: Environment Plan process phases, applicable Environment Regulations and relevant

section of this plan

Includes an
appropriate
implementation
strategy and
monitoring,
recording and
reporting
arrangements

¢ Implementation strategy for the EP

including:

e Environmental Management
System

¢ QOil Pollution Emergency Plan
(OPEP - per Appendix G)
and scientific monitoring

e ongoing consultation

Criteria for Content requirements/relevant Elements Section of
acceptance regulations EP
Regulation 34(a): Regulation 21: The principle of ‘nature and Section 3
Is appropriate for ¢ Environmental assessment scale’ is applicable throughout Section 6
the nature and ) _ the EP Section 7
scale of the activity | Regulation 22:
¢ Implementation strategy for the EP
Regulation 24:
e Other information in the EP
Regulation 34(b): Regulations 21(1) to 21(7): Set the context (activity and Section 3
Demonstrates that | e« 21(1) Description of the activity existing environment) Section 4
the environmental e 21(2) and (3) Description of the Define “acceptable’ (the Section 5
impacts and risks of environment requirements, the corporate .
N A Section 6
the activity will be 21(4) Requi policy, relevant persons) }
reduced to ALARP | * 21§ ; e:L(Jg)egerllts . Detail the impacts and risks Appendix A
. . . 5)an valuation o Appendix B
Regulation 34(c): environmental impacts and risks EvaIL-Jate the nature and scale Aooendix F
Demonstrates that 21(7) Envi tal perf Detail the control measures — PP
the environmental ¢ § ) nwrondme;n % pi ormance ALARP and acceptable
impacts and risks of ou c.omes and standards
the activity will be of | Regulations 24(a) to 24(b):
an acceptable level | o A statement of the titleholder's
corporate environmental policy
e Areport on all consultations between
the titleholder and any relevant person
Regulation 34(d): Regulation 21(7): Environmental performance Section 6
Provides for « Environmental performance outcomes | eutcomes (EPOs)
appropriate and standards Environmental performance
environmental standards (EPSs)
performance Measurement criteria (MC)
outcomes,
environmental
performance
standards and
measurement
criteria
Regulation 34(e): Regulation 22: Implementation strategy, Section 7
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Criteria for Content requirements/relevant Elements Section of
acceptance regulations EP
Regulation 34(f): Regulations 21(1) to 21(3): No activity, or part of the activity, | Section 3
Does not involve  21(1) Description of the activity undertaken in any part of a Section 4
the activity or partof |, 54 (2) Description of the environment declared World Heritage
the activity, other . o property
than arrangements | ® 21(3) Without limiting
for environmental Regulation 21(2)(b), relevant values
monitoring or for and sensitivities may include any of the
responding to an following:
emergency, being — (@) the world heritage values of a
undertaken in any declared World Heritage property
part of a declared within the meaning of the EPBC Act
World Heritage — (b) the national heritage values of a
property within the National Heritage place within the
meaning of the meaning of that Act
EPBC 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 34(g): Regulation 25: Consultation undertaken in the Section 5
(i) the Titleholder « Consultation with relevant authorities, | Preparation of this EP Appendix F

has carried out the
consultations
required by
Regulation 25

(i) the measures (if
any) that the
Titleholder has
adopted, or
proposes to adopt,
because of the
consultations are
appropriate

persons and organisations, etc
Regulation 24(b):
e Report on all consultations under

Regulation 25 of any relevant person by
the titleholder, that contains:

(i) a summary of each response
made by a relevant person, and

(ii) an assessment of the merits of
any objection or claim about the
adverse impact of each activity to
which the environment plan relates,
and

(i) a statement of the titleholder’s
response, or proposed response, if
any, to each objection or claim, and

(iv) a copy of the full text of any
response by a relevant person
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Criteria for
acceptance

Content requirements/relevant
regulations

Elements

Section of
EP

Regulation 34(h):

Complies with the
Act and the
regulations

Regulation 21(4)(a):

e Describe the requirements, including
legislative requirements, that apply to
activity and are relevant to the
environmental management of the
activity

Regulation 23:

o Details of the titleholder and liaison
person

Regulation 24(a):

o A statement of the titleholder’s
corporate environmental policy

Regulation 24(c):

o 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 (Cth) (OPGGS
Act) and the Environment
Regulations

Section 1.5.1
Section 7.10
Appendix A
Appendix B

1.5 Description of the titleholder

Woodside Burrup Pty. Ltd. is the titleholder for this activity, on behalf of its joint venture partners MidOcean
Pluto Pty Ltd and Kansai Electric Power Australia Pty Ltd.

1.5.1

Details of titleholder and nominated liaison

In accordance with Regulation 23 of the Environment Regulations, details of the titleholder, liaison and
arrangements for notifying changes are described below.

1.5.1.1

Titleholder

Woodside Burrup Pty. Ltd.

11 Mount Street

Perth, Western Australia (WA)
Telephone: 08 9348 4000
Australian Company Number: 120 237 416

1.5.1.2
Nicolas Wirtz

Nominated liaison

Corporate Affairs Manager

11 Mount Street

Perth, Western Australia
Telephone: 08 9348 4000

Email: feedback@woodside.com

1.5.2

Arrangements for notifying change

If the titleholder, titleholder's nominated liaison, or the contact details for either change, NOPSEMA will be

notified in writing within two weeks or as soon as practicable.
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1.6 Woodside Management System

The Woodside Management System (Our WMS) is an internal management system that applies to entities,
including Woodside Burrup Pty. Ltd. Our WMS sets out the core activities that support setting global
expectations to unify governance, risk and compliance and enable its people to achieve objectives, manage
uncertainty and meet obligations to deliver value for applicable entities, including Woodside Burrup Pty.

1.6.1 Woodside Management System purpose

Our WMS is a series of integrated business processes that contribute to value delivery. A process is defined
as the core mandatory activities that are material to converting inputs to outputs for value delivery from the
defined business area. A process must reflect relevant corporate drivers and may have associated tools that
support its implementation. Our WMS activities are divided into two categories: Deliver Value Chain, for
activities directly involved in value delivery; and Enable Value Chain, for activities supporting the enterprise
and value delivery (Figure 1-2). The Health, Safety and Environment (HSE) sub-category is included in the
Enable Value Chain category. Given this, there is interdependence between processes across these activities.
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Figure 1-1: Our WMS structure
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Our WMS content is structured in a hierarchy, as illustrated in Figure 1-2. This hierarchy begins with the ‘why’
through Our Drivers, which are defined by Woodside’s governing body (the Board) and those to whom the
Board delegates (the Executive and the Line). It is followed by the ‘what’ with Our Expectations, which establish
mandatory requirements for executing process activities to deliver value in accordance with the relevant Our
Drivers. Finally, it includes the ‘how’ through Tools, which support the implementation, execution or
understanding of Our Expectations. Additionally, there is non-WMS content that is subordinate to, but sits
outside, Our WMS.

Adaptations of Our WMS tools may, as applicable and justified, be created for regional application.

The why Our Drivers

Includes Woodside's purpose, risk appetite, strategy, policies and values

The what Our Expectations

The scope, activities and mandatory requirements of each process that apply globally

Our Tools Regional Tools

Information and tools to help execute a process Information and tools to help execute a process for a
globally specific region.

The how

Non-WMS Content

Supporting content that sits outside Our WMS and applies to specific business groups or projects

Figure 1-2: Our WMS information structure and document hierarchy

1.6.2 Environment and Biodiversity Policy

In accordance with Regulation 24(a) of the Environment Regulations, Woodside’s Environment and
Biodiversity Policy is provided in Appendix A of this EP.

The Environment and Biodiversity Policy is reviewed regularly and is updated as required. It is made available
on our website: https://www.woodside.com/who-we-are/corporate-governance-and-policies. This EP will be
implemented in accordance with the current Environment and Biodiversity Policy as shown on our website.

1.7 Description of relevant requirements

In accordance with Regulation 21(4) of the Environment Regulations, the requirements, including legislative,
that apply to the activity and are relevant to managing the risks and impacts of the Petroleum Activity are
detailed in Appendix B and summarised in the next sections.

1.71 Offshore Petroleum and Greenhouse Gas Storage Act 2006 (Cth)

The OPGGS Act sets up a system for regulating offshore petroleum and greenhouse gas (GHG) activities
beyond three nautical miles (NM) from the baseline at which the breadth of the territorial sea is measured to
the outer limits of the continental shelf.

Under the OPGGS Act, the Environment Regulations apply to petroleum and GHG activities in an offshore
area and are administered by NOPSEMA. The objective of the Environment Regulations is to ensure petroleum
or GHG activities in an offshore area are carried out in a manner:

e consistent with the principles of ESD set out in section 3A of the EPBC Act
e by which the environmental impacts and risks of the activity will be reduced to ALARP

e by which the environmental impacts and risks of the activity will be of an acceptable level.
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This EP has been prepared in accordance with the relevant requirements of the OPGGS Act and the
Environment Regulations.

Decommissioning requirements under Section 572 of the OPGGS Act are not relevant to this activity.

1.7.2 Environment Protection and Biodiversity Conservation Act 1999 (Cth) (EPBC
Act)

The EPBC Act includes the objective to protect and manage nationally and internationally important flora,
fauna, ecological communities and heritage places in Australia. These are defined under Part 3 of the EPBC
Act as ‘matters of national environmental significance’ (MNES). The EPBC Act sets a regime that aims to
ensure actions taken on (or impacting upon) Commonwealth land or waters are consistent with the principles
of ESD.

In relation to offshore petroleum activities in Commonwealth waters, NOPSEMA administers the requirements
of the EPBC Act. The Streamlining Offshore Petroleum Environmental Approvals Program Report (NOPSEMA,
2014) requires any offshore petroleum activities, authorised by the OPGGS Act, to be conducted in accordance
with an accepted EP whereby the definition of ‘environment’ covers all matters protected under Part 3 of the
EPBC Act.

1.7.21 Recovery plans and threat abatement plans

Under Section 139(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 Section 268 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. Specifically:

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

o NOPSEMA will not accept an EP 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 EP.

An assessment of the Petroleum Activity against all relevant recovery plans and threat abatement plans is
contained in Section 6.9.

1.7.2.2 Australian Marine Parks

Under the EPBC Act, Australian Marine Parks (AMPs) 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. Under
Section 362 of the EPBC Act, other parts of the Australian Government must not perform functions or exercise
powers in relation to these parks that are inconsistent with management plans. Therefore, NOPSEMA is
required to consider potential impacts from petroleum activities on AMPs.

Specific zones within AMPs have been allocated conservation objectives based on the Australian International
Union for Conservation of Nature (IUCN) reserve management principles outlined in Schedule 8 of the
Environment Protection and Biodiversity Conservation Regulations 2025 (EPBC Regulations) 2025. The
principles for each zone determine what activities are acceptable within a protected area under the EPBC Act.
Section 4 describes the AMPs that are overlapped by the Operational Area and environment that may be
affected (EMBA) and the relevant zones the Petroleum Activity is likely to interact with. The south-eastern
extent of the Operational Area overlaps the Montebello AMP — Multiple Use Zone (refer to Section 3.6).

The DNP has issued class approvals that allow petroleum activities in designated IUCN Category VI AMP
zones (Multiple Use Zones). These approvals outline the specific zones where such activities are permitted
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and include various conditions. For the Petroleum Activity the North-west Marine Parks Network Mining
Operations Class Approval is relevant, as detailed in Table 1-3.

Table 1-3: Conditions from North-west Marine Parks Network Mining Operations Class Approval

Number Condition Relevant section of EP
1 The Approved Actions must be conducted in accordance with: Conditions 1a, b, c and f are
(a) an Environment Plan accepted under the Offshore Petroleum and | Met by the submitted EP
Greenhouse Gas Storage (Environment) Regulations 2023 Condition 1d: The impacts on
(b) the EPBC Act the marine park values have
. been considered in
(c) the EPBC Regulations 2025 Sections 6.7 and 0
(d) the North-west Network Management Plan Condition 1e: Consultation has
(e) any prohibitions, restrictions or determinations made under the been undertaken with the DNP
EPBC Regulations 2025 by the Director of National Parks, and and no prohibitions, restrictions
() all other applicable Commonwealth and state laws (to the extent or determinations have been
those laws are capable of operating concurrently with the laws and | made (Section 5 and
instruments described in paragraphs (a) to (e)). Appendix F)
2 If requested by the DNP, an Approved Person must notify the Director Section 7.10.2

prior to conducting Approved Actions within Approved Zones.

Note: The timeframe for prior notice will be agreed to by the DNP and
the Approved Person.

3 If requested by the DNP, an Approved Person must provide the Section 7.10.2
Director with information relating to undertaking the Approved Actions
(or gathered while undertaking the Approved Actions), that is relevant
to the Director's management of the Approved Zones.

Note: The information required, and timeframe within which it is
required, will be agreed to by the DNP and the Approved Person.

1.7.2.3 World Heritage properties

Australian World Heritage properties are listed as MNES under the EPBC Act and must be assessed
accordingly in EPs.

Schedule 5 of the EPBC Regulations 2025 establishes the Australian World Heritage management principles,
which are designed to ensure World Heritage properties within Australia are managed in a way that maintains
their values. Table 1-4 outlines the principles that are relevant to assessing impacts from the Petroleum Activity
on World Heritage properties within the EMBA, which are identified in Section 4. The Operational Area does
not overlap any World Heritage properties.

Table 1-4: Relevant management principles under Schedule 5 — Australian World Heritage
management principles of the EPBC Regulations 2025

Number Principle Relevant section of the EP

3 Environmental impact assessment and approval | 3.01 and 3.02: One World Heritage property is
3.01 This principle applies to the assessment of an | considered relevant to the Petroleum Activity
action that is likely to have a significant impact on (Ningaloo Coast).
the World Heritage values of a property (whether the | The Petroleum Activity does not include an action
action is to occur inside the property or not). that is likely to have a significant impact on the

World Herit I f rty.
3.02 Before the action is taken, the likely impact of or ertage values of a property

the action on the World Heritage values of the This EP contains an assessment of risks and
property should be assessed under a statutory impacts outlined in Section 6.

environmental impact assessment and approval Principles are met by the submitted EP.
process.
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Number

Principle

Relevant section of the EP

3.03 The assessment process should:

e (a) identify the World Heritage values of the
property that are likely to be affected by the
action, and

3.03 (a): World Heritage values are identified in
Woodside’s Master Existing Environment
(Ningaloo Coast). See Section 2.2.3 of this EP.

3.03 (b): The World Heritage values that may be

affected are considered in an assessment of
impacts and risks for the Petroleum Activity in
Section 6.8, specifically:

¢ (b) examine how the World Heritage values of
the property might be affected, and

e (c) provide for adequate opportunity for public

consultation. e Unplanned risks applicable to World Heritage

properties are assessed in Section 6.8.2.

3.03 (c): Relevant persons consultation and
feedback received in relation to impacts and risks
to World Heritage properties are included in
Section 4.9.1 and Appendix F.

Woodside also facilitates ongoing consultation for
the duration of the EP approval and life of the EP,
as outlined in Section 5.7.

Principles are met by the accepted EP.

3.04 An action should not be approved if it would be
inconsistent with the protection, conservation,
presentation or transmission to future generations of
the World Heritage values of the property.

3.04, 3.05 and 3.06: The management plans and
objectives relevant to Ningaloo Coast are:

e Ningaloo Coast Strategic Management
Framework (2011)

Ningaloo Marine Park Management plan
(2002)

¢ Ningaloo Marine Park and Muiron Islands
Marine Management Plan (2005 and
amended in 2016)

Nyinggulu (Ningaloo) Coastal Reserves: Red
Bluff to Winderabandi Joint Management Plan
101 (2022).

These management plans give effect to the duties
and obligations of Australia under the World
Heritage Convention and facilitate the protection,
conservation, presentation or transmission to
future generations of the World Heritage values of
the properties.

3.05 Approval of the action should be subject to .
conditions that are necessary to ensure protection,
conservation, presentation or transmission to future
generations of the World Heritage values of the
property.

3.06 The action should be monitored by the .
authority responsible for giving the approval (or
another appropriate authority) and, if necessary,
enforcement action should be taken to ensure
compliance with the conditions of the approval.

For further consideration of the above
management plans, their objectives (where
relevant to the Petroleum Activity) including a
demonstration of how this EP activities are not
inconsistent with the protection, conservation,
presentation or transmission to future generations
associated with these plans, refer to Section 6.

Specifically:
e Unplanned risks applicable to World Heritage
properties are assessed in Section 6.8.2.

Principles are met by acceptance and
implementation of the EP.

Note: Sections 1 — General Principles and 2 — Management Planning of Schedule 5 are not considered relevant to the
scope of this EP and, therefore, have not been included.
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2. ENVIRONMENT PLAN PROCESS

2.1 Overview

This section outlines the process Woodside follows to prepare the EP once an activity has been defined as a
Petroleum Activity. 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.

2.2 Environment Plan process

Figure 2-1 illustrates the EP development process. Each element of this process is discussed further in the
next sections.
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Figure 2-1: Environment Plan development process
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221 Establish the context

Context is established by considering the proposed activities associated with a Petroleum Activity, and the
environment in which the activities are planned to take place.

222 Describe the activity

Describing the activity involves evaluating whether the activity meets the definition of a ‘Petroleum Activity’ as
defined in the Environment Regulations. The EP describes the activity, including:

e the location or locations of the activity; general details of the construction and layout of the facility used in
undertaking the activity

¢ an outline of the activity and proposed timetables for undertaking the activity
e additional information relevant to considering environmental impacts and risks of the activity.

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, emergency conditions)
activities.

This activity is described in Section 3 and is referred to as the Petroleum Activity.

223 Describe the existing environment

The values and sensitivities relevant to environment where the Petroleum Activity is proposed to be undertaken
have been identified in Section 4 to the extent required to assess impacts and risks to environmental receptors
from the Petroleum Activity.

The values and sensitivities relevant to the Petroleum Activity are fully described within the Master Existing
Environment document. In accordance with Regulation 56(1) of the Environment Regulations, references to
the Master Existing Environment within this EP refer to Appendix C of the accepted Julimar Operations EP,
which is available on NOPSEMA's website using the following link: https://docs.nopsema.gov.au/A1225379.

224 Environmental legislation and other requirements

Legislation and other requirements that apply to the Petroleum Activity are presented in Section 1.7 and
Appendix B. These requirements have been considered when developing this EP.

2.2.5 Impact and risk management

2251 Impact and risk identification and analysis

The first step in managing impacts and risks is to identify all credible sources of environmental impacts and
risks, including those directly and indirectly associated with the Petroleum Activity and potential emergency
and accidental events. This may include environment impacts and risk that are a consequence of the proposed
activity but are not within Woodside’s control. In this EP:

e planned (routine and non-routine) activities, including contingent activities, that have the potential for
inherent changes to the environment, are termed environmental ‘impacts’

e unplanned events, including potential emergency and accidental events, that have the potential to result
in a change to the environment, are termed environmental ‘risks.’

An environmental impacts and risks identification and assessment workshop (ENVID) was undertaken by
multidisciplinary teams comprising relevant operational, technical and environmental personnel with sufficient
breadth of knowledge, training and experience to reasonably assure that risks and impacts were identified,
and their potential environmental consequences assessed. Impacts and risks were identified during the ENVID
for both planned (routine and non-routine) activities and unplanned (accidents, incidents, emergency
conditions) events. During this process, risks identified as not applicable (not credible) were removed from the
assessment.

During the ENVID, environmental impacts and risks were assessed, and controls were assigned to manage
them. The ENVID also helped to identify relevant stakeholders to consult when developing this EP (Section 5).
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The output of the ENVID, an environmental impacts and risk register, was then used as a basis to develop the
risk and impact assessment section of this EP (Section 6).

2.2.5.2 Decision support framework

To support the impact and risk assessment process and Woodside’s determination of acceptability,
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). The decision support

framework is applied to confirm;

e activities do not pose an unacceptable environmental risk

e appropriate focus is placed on activities where the impact or risk is anticipated to be acceptable and

demonstrated to be ALARP

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

evaluation and assessment).

The framework allows a decision type (A, B, or C) to be selected for each impact and risk, based on several
criteria; the decision type is documented in the environmental impacts and risk register. Figure 2-2 summarises
the framework, criteria and resulting level of assessment for each decision type, discussed further below.

Risk Related Decision Making Framework

Factor A

Nothing new or unusual

ﬁ Type of Represents normal business
o Activity Well-understood activity

E Good practice well-defined
Q

o

I Risk and Risks are well understood
(o] Uncertainty Uncertainty is minimal

E

(o]

No conflict with company values
No partner interest
No significant media interest

Stakeholder
Influence

—

co
Q3
ES
" c
"

28
0

2 -

Precautionary
Approach

B

New to the organisation or
geographical area
Infrequent or nor-standard activity
Good practice not well defined or met
by more than one option

Rizks amenable to assessment using
well-established data and methods

Some uncertainty

No conflict with company values
Some partner interest

Sorme persons may object

May attract local media attention

Figure 2-2: Risk-related decision-making framework

Source: Oil and Gas UK (2014)

2.2.5.2.1 Decision Type A

Decision Type A risks and impacts are well understood and established practice; they are generally recognised
as good industry practice and are often embodied in legislation, codes and standards, and use professional

judgement.
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2.2.5.2.2 Decision Type B

Decision Type B risks and impacts typically involve greater uncertainty and complexity and are considered
higher-order impacts and risks. These impacts and 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.

2.2.5.2.3 Decision Type C

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

2.2.5.3 Decision support framework tools

The below framework tools were applied, as appropriate, when assessing each impact and risk to help identify
control measures based on the selected decision type, described above:

o Legislation, codes and standards (LCS): identifies the requirements of legislation, codes and standards
that are to be complied with for the activity.

e Good industry practice (GP): identifies further engineering control standards and guidelines Woodside
may apply above that required to meet the LCS.

o 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.

o Risk-based analysis (RBA): assesses the results of probabilistic analyses such as modelling, quantitative
risk assessment and cost-benefit analysis to help select control measures during the risk assessment
process.

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

o Societal values (SV): identifies and addresses the views, concerns and perceptions of relevant
stakeholders.
2254 Decision calibration

To determine that the decision type and the control measures are suitable, the following tools may be used for
calibration (i.e. checking):

o LCS/verification of predictions: verification of compliance with applicable LCS and GP
e peer review: independent peer review of PJs, supported by RBA, where appropriate

o benchmarking: where appropriate, benchmarking against a similar facility or activity type or situation that
has been deemed to represent acceptable risk

o internal stakeholder consultation: consultation within Woodside to inform the decision and verify CV
are met

o external stakeholder consultation: consultation to inform the decision and verify SV are considered.

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

Once impacts and risks have been identified, the potentially impacted receptors have been identified and
understood, and the decision type has been selected, impact and risk reduction measures (i.e. controls) can
be applied. Controls are prioritised and categorised in accordance with the hierarchy of controls listed below,
where risk reduction measures at the top of the hierarchy take precedence over those further down:

e elimination of the impact or risk by removing the hazard’
e substitution of a hazard with a less hazardous one

e engineering controls, including design measures, to prevent or reduce the frequency, or detect or control,
the impact or 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: design measures or safeguards that enable cleanup/response after a hazardous
event

e procedures and administration, including management systems and work instructions to prevent or
mitigate environmental exposure to hazards

e emergency response and contingency planning, including methods to enable recovery from the impact of
an event (e.g. protection barriers deployed near the sensitive receptor).
227 Impact and risk classification

Environmental impacts and risks are assessed to determine their potential impact consequence level or risk
rating, which can then be evaluated, along with other criteria, against the ALARP and acceptability
requirements under the Environment Regulations. The full process for classifying impacts and risks is
described in the next subsections.

2271 Impact classification

Using the Woodside Environment Risk and Impact Rating Tool as a guide, environmental impacts are
assessed to determine the potential consequence level. The process for determining the consequence levels
is described in Section 2.2.7.1.1.

2.2.7.1.1  Assign the consequence level

The consequence level (Severe, Major, Moderate, Minor, Localised and Low-Level, and No Lasting Effect) is
determined through a classification framework that incorporates:

e significance? of the feature or area

e scale of the impact on the feature (e.g. species, population, habitat) or area (size)

e recoverability, defined as the ability of the feature or area to naturally recover from the impact within a
nominal period.

2.2.7.1.2 Consequence level descriptions

Table 2-1 describes the possible environment, community and culture consequence levels for each identified
impact and risk, assuming all controls (preventative and mitigative) are absent or have failed. Where multiple

" A hazard has the potential to cause harm to the environment.

2 References to significance in Section 2.2.7, for the purposes of describing the Woodside Environment Risk and Impact Rating Tool, use
significance as defined in the Woodside Environment Risk and Impact Rating Tool.
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receptors have the potential to be impacted, the worst-case consequence level is carried into the final impact

and risk assessment and evaluation.

Table 2-1: Woodside impact and impact risk matrix (environment and community and culture)

consequence descriptions

Environment

Community and culture

Consequence level

Severe impact on a sensitive feature(s) or
receiving environment, such as permanent

Severe, long-term impact to a community,
social infrastructure or highly valued

significance with some ability to recover.

. . : " . : - Severe A
impairment on a highly sensitive area or areas or items of international cultural and
feature. social significance.
Major impact on environmental feature(s) or Major, long-term impact to a community,
area(s), such as impact on feature or area of social infrastructure or highly valued Mai
: - R o . ; ajor B
national importance with limited ability to areas or items of national cultural
recover. significance.
Moderate impact on environmental feature(s) Moderate, medium-term impact to a
or area(s), such as impact on feature or area community, social infrastructure or highly Moderate c
of heightened sensitivity with limited ability to valued areas or items of national cultural
recover. significance.
Minor impact on environmental feature(s) or Minor, short-term impact to a community
area(s) such as impact on feature of low or areas or items of cultural significance. Minor D

Localised and low-level impact on

Slight, short-term impact to a community

Localised and

environmental feature(s) or area(s) of low or areas or items of cultural significance. E
o Low Level

significance.

No lasting effect, localised impact not Temporary localised impact not significant No Lasting F

significant to environmental receptors. to areas or items of cultural significance. Effect

2.2.7.2 Risk classification

The risk rating process assigns a level of risk to each risk event, measured in terms of consequence
(Section 2.2.7.1.1) and likelihood (Section 2.2.7.2.2). The assigned risk rating is determined with controls in
place; therefore, the risk rating is determined after identifying the decision type and appropriate control
measures. The risk ratings are assigned using the Woodside risk matrix (refer to Table 2-3).

2.2.7.21

Likelihood is determined based on the chance of the selected worst-case consequence occurring, assuming
reasonable effectiveness of preventative and mitigative controls (Table 2-2).

Assign the likelihood level
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Table 2-2: Woodside risk matrix likelihood levels

Likelihood description
Remote Highly Unlikely Possible Likely Highly likely
unlikely
Frequenc 1in 100,000—- 1in 10,000- 1in 1,000- 1in 100— 1in 10— >1in
9 y 1,000,000 years | 100,000 years | 10,000 years 1,000 years 100 years 10 years
Unheard of in Has occurred | Has occurred | Has occurred | Has occurred | Has occurred
the industry once or twice | many timesin | once or twice | frequently in | frequently in
Experience in the industry | the industry in the the company | the location
but not in the company or activity
company
Likelihood 0 1 2 3 4 5
level

2.2.7.2.2 Determine the risk rating

The risk rating is derived from the consequence and likelihood levels determined above, in accordance with
the Woodside Risk Matrix summarised in Table 2-3. This risk rating 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 in the environmental impacts and risk register for the EP
(Section 2.3).

Table 2-3: Woodside risk matrix determination of risk rating

Consequence Likelihood level Risk rating
level 0 1 2 3 4 5

A AO A1l A A A4 A Severe

B BO B1 B2 B B4 B Very High

c co (of c2 c3 4 High

D DO D1 D2 D3 D4 D Moderate

E EO E1 E2 E3 E4 E5 Low

F FO F1 F2 F3 F4 F5

Note: Very High and Severe risks based on HSE impacts are intolerable — action required.

2.3 Impact and risk evaluation

In accordance with Regulations 34(a), 34(b), 34(c) and 21(5)(b), Woodside applies the following process to
demonstrate ALARP and acceptability for environmental impacts and risks, appropriate to the nature and scale
of each impact or risk.

2.31 Demonstration of ‘as low as reasonably practicable’

The descriptions in Table 2-4 articulate how Woodside demonstrates that each impact and risk identified within
this EP are ALARP.
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Table 2-4: Summary of Woodside’s criteria for ‘as low as reasonably practicable’ demonstration

Risk Impact Decision type
Low and Moderate No Lasting Effect, Localised and A
(C, D, E or F level consequence) Low-Level, or Minor
(D, E or F)

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

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

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

High, very High or Severe Moderate and above B and C
(A or B level consequence) (C,BorA)

Woodside demonstrates these higher-order risks, impacts and decision types are reduced to ALARP where it can be
shown good industry practice and RBA have been employed, if legislative requirements are met, societal concerns
are accounted for, and the alternative control measures are grossly disproportionate to the benefit gained.

2.3.2 Demonstration of acceptability

The descriptions in Table 2-5 articulate how Woodside demonstrates how each impact and risk identified within
this EP are acceptable.

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

Risk Impact Decision type
Low and moderate No Lasting Effect, Localised and A
(C, D, E or F level consequence) Low Level or minor
(D, E or F)

Woodside demonstrates these lower order impacts, risks and decision types are ‘broadly acceptable’ if they meet the
ALARP requirements for lower order risks and impacts described above (Table 2-4).

High, very high or severe Moderate and above Band C
(A or B level consequence) (C,BorA)

Woodside demonstrates these higher-order risks, impacts and decision types are of an ‘acceptable’ level if it can be
demonstrated using GP and RBA, if legislative requirements are met and societal concerns are accounted for, and the
alternative control measures are grossly disproportionate to the benefit gained.

In undertaking this process for moderate and high risks, Woodside evaluates:
¢ the principles of ESD as defined under the EPBC Act

¢ the internal context — the proposed controls and consequence/risk level are consistent with Woodside policies,
procedures and standards

o the external context — the environment consequence and stakeholder acceptability are considered

e other requirements — the proposed controls and consequence/risk level are consistent with national and
international industry standards, laws and policies and consider applicable plans for management and
conservation advice, conventions and significant impact guidelines (e.g. MNES).

Additionally, very high and severe risks require ‘escalated investigation’ and mitigation. If after further investigation the
risk remains in the very high or severe category, the risk requires appropriate business engagement with increasing
involvement of senior management to accept the risk, in accordance with Woodside’s Risk Management Procedure.
This includes due consideration of regulatory requirements.
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24 Recovery plan and threat abatement plan assessment

To demonstrate acceptability, a separate assessment is undertaken to demonstrate the EP is not inconsistent
with any relevant recovery plans or threat abatement plans. This assessment follows the below process:

o I|dentify relevant listed threatened species and ecological communities (Section 4.5).
o Identify relevant recovery plans and threat abatement plans (Section 6.9).

e List all objectives and (where relevant) the action areas of these plans and assess whether these
objectives and action areas apply to government, the titleholder, and the Petroleum Activity (Section 6.9).

e For those objectives and action areas applicable to the Petroleum Activity, 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 6.9).

2.5 Environmental performance objectives/outcomes, standards and
measurement criteria

The Environment Regulations define EPOs to mean “a measurable level of performance required for the
management of environmental aspects of the activity to ensure environmental impacts and risks of the activity
will be of an acceptable level’. As such, the process of defining an appropriate EPO has relied on the required
levels of performance, set either in:

o legislation (such as the OPGGS Act)

e regulator guidance notes such as the Matters of National Environmental Significance — Significant impact
guidelines (Department of the Environment, Water, Heritage and the Arts, 2013), or

e specific agreements with other relevant persons (e.g. fishers or other marine users).

For each evaluated impact and risk, controls adopted during the ENVID and when demonstrating ALARP are
paired with activity-specific EPOs, EPSs and MC. EPOs, EPSs and MC form the basis for monitoring and
auditing. They allow Woodside’s environmental performance to be measured when implementing this EP to
ensure impacts and risks will be managed to a level that is ALARP and acceptable. EPOs, EPSs and MC are
defined for each identified credible impact and risk in Section 6.

2.6 Implement, monitor, review and report

An implementation strategy for the Petroleum Activity describes the specific measures and arrangements to
be implemented for the duration of the program. The strategy is based on the requirements of the Environment
Regulations, and demonstrates:

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

e EPOs and EPSs set out in the EP are met through monitoring, recording, auditing, managing
non-conformance, and reviewing

e all environmental impacts and risks of the Petroleum Activity 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 for oil pollution emergencies, to respond to and monitor impacts
e environmental reporting requirements are met, including ‘reportable incidents’
e appropriate consultation is undertaken throughout the activity.

The implementation strategy is presented in Section 7.
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2.7 Stakeholder consultation

Woodside undertakes consultation when preparing EPs. The consultation, along with the process for ongoing
engagement and consultation throughout the activity, is presented in Section 5. The full text from
correspondence is provided in Appendix E.
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3. DESCRIPTION OF THE ACTIVITY

3.1 Overview

This section has been prepared in accordance with Regulation 21(1) of the Environment Regulations and
describes the activities to be undertaken as part of the Petroleum Activity under this EP.

3.2 Project overview

The proposed Petroleum Activity comprises a third monitor (M3) 4D marine seismic survey (MSS) as part of a
reservoir management and surveillance program of the Pluto gas field. The MSS will acquire time lapse data
that will be used to review subtle changes of fluid movement and gas pressure saturation in the gas reservoirs,
caused by hydrocarbons being depleted through production. To obtain these updated time-lapse seismic
images, the MSS will follow as accurately as possible the same survey sail lines acquired by previous monitor
surveys (Pluto 4D Baseline and Monitor 1 in 2016 and Pluto 4D Monitor 2 in 2020).

Table 3-1: Petroleum Activity overview

Item Description

Petroleum Licence Area/Infrastructure Licence WA-34-L

Other titleholder licence areas (subject to Access | WA-49-L, WA-46-L, WA-47-L, WA-48-L, WA-21-R, and WA-23-R
Authority and Special Prospecting Authority)

Survey Acquisition Area 780 km?

Active Source Area 1,540 km?2

Operational Area 3,785 km?

Water depth in the Survey Acquisition Area 73t01,185m

Water depth in the Operational Area 5010 1,185 m

Vessels Three vessels (seismic survey, support and chase)
3.3 Location

The Petroleum Activity will take place in Commonwealth waters within the North Carnarvon Basin, Exmouth
Plateau, about 28 km north-west of the Montebello Islands and 150 km north-west of Dampier.

For the purposes of this EP, three areas have been defined for the MSS based on the type of activities that
will be undertaken and the discharge of seismic source:

e Survey Acquisition Area (SAA)
o Active Source Area (ASA)
e Operational Area.

These areas are presented in Figure 3-1 and Figure 3-2 and described in the next sections.
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Figure 3-1: Location of the Petroleum Activity
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Figure 3-2: Petroleum Activity overview
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3.4 Survey Acquisition Area

The SAA applicable to the scope of this EP is shown in Figure 3-1 and the extent is provided in Table 3-2. The
SAA is defined as the area within which seismic recording will occur when acquiring data for subsurface
imaging. There has been no change to the SAA from previous monitor surveys in 2016 and 2020. Sail lines
will be acquired on a north-south orientation within the SAA.

3.5 Active Source Area

The ASA applicable to the scope of this EP is shown in Figure 3-1 and the extent is provided in Table 3-2. The
ASA is defined as the area where the seismic source may be discharged and is within the bounds of the
Operational Area. The seismic source will only be discharged within the ASA, which includes all source activity
including soft starts, bubble tests, run-ins and run-outs. A 30-minute soft start period is needed to ramp up the
source array to full power at the start of each acquisition line. The ASA fully surrounds the SAA and extends
8 km to the north and south to accommodate soft starts and run-ins and run-outs, and 4 km on the eastern
and western flanks to allow for seismic survey vessel/sail line manoeuvring for possible reshoots. The seismic
source will not be discharged outside of the ASA.

3.6 Operational Area

The Operational Area applicable to the scope of this EP is shown in Figure 3-1 and the extent is provided in
Table 3-2. The Operational Area includes a 15 km buffer around the SAA that has been extended to 20 km
north and south. The extension to the north and south is a result of lessons from the 2020 survey where vessel
movements were constrained. The south-eastern extent of the Operational Area is truncated to avoid water
shallower than 50 m near the Montebello Islands. The Operational Area is required for manoeuvring the vessel
and conducting line turns and sail lines run-ins and run-outs beyond the ASA, as well as bunkering activity
(refer to Section 3.9.1).

Vessel-related activities within the Operational Area will comply with this EP. Vessels supporting the Petroleum
Activity when outside the Operational Area must adhere to applicable maritime regulations and other
requirements. This EP applies to activities undertaken within the Operational Area, as described in this section.

Table 3-2: Operational Area, Active Source Area and Survey Acquisition Area coordinates of the
Petroleum Activity

Location point

Latitude (GDA94)

Longitude (GDA94)

Survey Acquisition Area

a 19° 44'02.451" S 115° 04' 37.853" E
d 20° 04'37.104" S 115° 04' 37.946" E
c 20° 04'39.019" S 115° 16' 23.684" E
b 19°44'11.842" S 115° 16' 28.804" E

Active Source Area

19° 39'40.850" S

115° 02' 23.670" E

19° 39'52.999" S

115°18'48.903" E

20° 09' 00.490" S

115° 18' 38.558" E

iv 20° 08' 55.690" S 115° 02' 17.055" E
Operational Area’

A 19° 33'04.683" S 114° 56' 03.125" E

E 20° 15'25.575" S 114° 56' 01.032" E

D 20° 15'29.330" S 115° 15'56.152" E

C 20° 04'49.110" S 115° 24' 59.927" E

B 19° 33'27.728" S 115° 25' 05.996" E
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1. If any activities conducted within the Operational Area are not covered by Woodside's existing titles, Woodside will
obtain all necessary authorisations before proceeding with those activities.

3.7 Timing

The planned survey window is about 40 days from late December 2026 to February 2027. The sound source
will not be discharged during December to avoid the pygmy blue whales’ peak southern migration. This survey
activity period is also aligned with the timing of previous surveys, aiming to replicate similar prevailing weather
conditions and ocean currents. This approach attempts to replicate previous Pluto monitor survey activities as
closely as practicable and to minimise variables. The survey duration factors in weather downtime and
technical standby based on lessons learned from the 2020 Pluto 4D Monitor 2 survey. Seismic data will be
acquired over a 24-hour period, subject to necessary shutdowns and standby periods.

The MSS is subject to vessel availability, operational constraints, prevailing weather conditions, and granting
of the required regulatory approvals and access authorities. In the event the Petroleum Activity does not occur
during the late December 2026 to February 2027 period, as a contingency this EP covers the same period the
subsequent year (i.e. late December 2027 to February 2028, with the seismic data being acquired only in
January and February 2028).

3.8 Marine seismic survey

The MSS is a typical seismic survey, similar to others conducted in Australian marine waters, in terms of
technical methods and procedures. No unique or unusual equipment or operations are proposed. The seismic
survey vessel will acquire time lapse data used to review subtle changes of fluid movement and gas pressure
saturation in the gas reservoirs, caused by hydrocarbon being depleted through production. To obtain these
time lapse images, the MSS will replicate the previous monitor survey as accurately as possible.

A purpose-built seismic survey vessel will traverse pre-determined sail lines within the SAA at a speed of about
4 to 5 knots (7 to 9 km/hr). The survey sail lines have been defined based on the same sail lines acquired
during past surveys over the field, including survey optimisation considerations. As the seismic survey vessel
travels along the survey sail lines, acoustic pulses (about every ten seconds based on the shot point interval)
will be discharged and directed down through the water column and into the subsurface. The released sound
will be attenuated and reflected at geological boundaries within the subsurface and the reflected signals
detected using sensitive microphones, arranged within an array of receiver cables (streamers) towed behind
the seismic survey vessel. The reflected sound data will then be computer-processed over several months,
using geophysical algorithms and techniques to provide information in the form of seismic imaging that details
the structure and composition of geological formations below it. Differences will then be compared between
the previous Monitor 2 and the new M3 surveys to determine changes in the reservoirs due to production.

Three vessels (seismic survey, support and chase vessel) are required for the MSS (Section 3.9). The seismic
survey vessel will deploy a towed array comprising the seismic source and streamer arrays, which include
header buoys, starboard and port deflectors or baravanes, streamers and tail buoys. A 3 NM Safe Navigation
Area (SNA) will be in place around the seismic survey vessel and towed array.

3.8.1 Airgun array

The seismic source will comprise an airgun array with a volume of about 3,150 in® with an operating pressure
of about 13,800 kPa (2,000 psi). The source array will be towed at a depth of 5 m (x1 m). The source arrays
will be fired alternately with a shot point interval of 18.75 m horizontal distance using a dual source
configuration (‘flip-flop’ discharge). The 3,150 in® seismic source will produce far-field source energy levels up
to a maximum of 255 dB re 1 yPa?m? (peak) and per-pulse source sound exposure levels (SEL) of 227 to
230 dB re 1 yPa?m? (at 10 Hz to 2,000 Hz) directly beneath the array.

Table 3-3 provides further details on the survey acquisition parameters.
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Table 3-3: Marine seismic survey acquisition parameters

Parameter Pluto 4D M3
General Survey Acquisition Area 780 km?
parameters Active Source Area 1,540 km?2
Operational Area 3,785 km?
Maximum sail line length in ASA About 52 km
Line separation (nominal) 300m
Line orientation 0° / 180° north-south
Water depths in Survey Acquisition Area 73t01,185m
Planned acquisition period Quarter (Q)4 2026 to Q1 2027
Contingency acquisition period Q4 2027 to Q1 2028
Planned survey duration (including weather downtime and standby) | 40 days
Acoustic Source configuration Dual source (flip/flop)
emissions Airgun array capacity (approximate) 3,150 in®
Operating pressure 2,000 psi
Airgun array tow depth 5m (1 m)
Shot point interval 18.75 m
Peak frequency range 210 200 Hz
Acoustic No. of streamers (approximate) 12
reception Streamer length (approximate) +7,000 m
Streamer spacing 100 m
Streamer depth (approximate) 15t018 m
3.8.2 Streamer array

The seismic survey vessel will tow 12 solid streamers at a depth of about 15 to 18 m, with streamer spacing
(separation) of 100 m (refer Table 3-3). Solid streamers will be used to reduce the potential risk of damaged
streamers releasing fluid to the environment. The streamers contain steering devices in the form of plastic
streamer fins (60 to 80 cm long), which enable controlled depth and horizontal steering. Streamer fins also
minimise the effect of entanglement with marine debris and have failsafe points for excessive strain. Horizontal
streamer steering reduces feather (where the streamer tends to veer offline due to wind and currents)
correction and enables safe streamer separation control and active steering.

Streamer recovery devices (SRDs) will be fitted to the streamers. If the streamers go below about 50 m depth,
the SRDs will automatically deploy inflatable air bags to raise the streamer to the surface for retrieval and
repair. SRDs (if activated) have plastic end caps (about 12 cm diameter) that will be dropped to the marine
environment.

3.9 Project vessels

A seismic survey vessel will undertake the MSS accompanied by support and chase vessels. The support
vessel will resupply the seismic survey vessel with fuel and other logistical and operational supplies, including
taking the seismic survey vessel under emergency tow if required. Typical vessel specifications are provided
in Table 3-4. Vessel sizes may vary depending on contractor availability.
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Table 3-4: Indicative vessel specifications

Specification Seismic survey vessel Support vessel Chase vessel
Registered tonnage About 13,000 to 15,000 About 3,000 to 5,000 <400
Length overall About 110 m About 65 m About 22 m
Breadth About 40 m About 20 m About 6 m
Draft (max) 8m 7m About 2 m
Persons on-board Upto 75 Up to 35 4to 12
Fuel type Marine gas oil (MGO) MGO MGO
Fuel capacity About 2,000 m?® total (individual | Up to 1,000 m?* total (individual tanks 20 to 105 m?)
tanks 50 to 250 m?3)

An SNA will extend to a radius of 3 NM around the seismic survey vessel and towed equipment. The support
and chase vessels will also be used to manage interactions with third-party vessels and restrict them from
approaching or entering the SNA.

All project vessels must typically undergo a Woodside Marine Assurance assessment and inspection process
to review their suitability, which includes confirming compliance with mandated maritime protocols and
Woodside safety and environment requirements. Refer to Section 7.5.2.1 for a summary of the marine
assurance process.

Project vessels have appropriate lighting to enable a safe working environment. They also have appropriate
navigational lighting as per maritime requirements.

Potable water, primarily for accommodation and associated domestic areas, will be generated by a reverse
osmosis plant on the main project vessels. This process will produce brine, which is diluted and discharged at
the sea surface. The vessels will also discharge deck drainage from open drainage areas, bilge water from
closed drainage areas, putrescible waste, treated sewage and grey water.

No bulk chemicals are expected to be stored or discharged as part of the Petroleum Activity. Aqueous
film-forming foam (AFFF) may be discharged where project vessel helideck testing requirements (typically
annual) fall within the on-hire period, or in an emergency. Generated hazardous and non-hazardous wastes
are removed from the vessels and disposed of onshore. Woodside maintains a chemical assessment process
for operational chemicals used and discharged during petroleum activities (see Section 7.2.1).

Project vessels will use low-sulphur diesel (MGO/marine diesel oil) and will be provisioned in port/ designated
bunkering facilities. Low-sulphur marine diesel may be bunkered to the seismic survey vessel in the
Operational Area, as described below.

3.9.1

Low-sulphur marine diesel (or MGO) will be bunkered to the seismic survey vessel via a bunker hose reel that
is located on the support vessel. Depending on fuel consumption during operations, this may occur once or
twice during the survey. Bunkering is planned to only begin during daylight hours but may continue into the
hours of darkness. Marine diesel will be supplied at flow rate of about 100 m3/hr via a hose fitted with dry-break
couplings. The marine diesel will then be held onboard the seismic survey vessel in the designated fuel tanks
before being pumped into the settling tanks, then finally distributed to the service tanks for onboard fuel
demands.

Marine diesel bunkering

3.10

Helicopters may be used to transport personnel and urgent freight to and from the vessels. They may also be
used as a means of evacuating personnel in an emergency. Helicopter support is typically supplied from
Karratha Airport. Helicopter use for the activity is limited to occasional periods of short duration.

Helicopters
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4, DESCRIPTION OF THE EXISTING ENVIRONMENT

4.1 Overview

In accordance with Regulations 21(2) and 21(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 represents the largest spatial extent where unplanned events could have an environmental or
sociocultural 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 6.8.1.1.2. The worst-case credible spill scenario for this EP is a vessel collision resulting in
hydrocarbon release. No shoreline accumulation of hydrocarbons above threshold concentrations (100 g/m?)
resulted from the modelled worst-case credible spill (refer to Section 6.8.2).

Woodside recognises hydrocarbons may be visible at lower concentrations than the ecological impact
thresholds defined in Table 4-1. These visible hydrocarbons have the potential to cause sociocultural impacts.
In respect of this, the EMBA also includes hydrocarbon thresholds where sociocultural impact could occur.
Receptors relevant to the sociocultural hydrocarbon thresholds include cultural values and heritage,
Commonwealth and State marine protected areas, National and Commonwealth Heritage listed places, areas
of tourism and recreation, and commercial and traditional fisheries. For this EP, the sociocultural hydrocarbon
thresholds for surface hydrocarbons encompass an area fully within the boundaries of the EMBA for ecological
impacts. The EMBA and socioeconomic EMBA are shown in Figure 4-1 and described in Table 4-1.

The EMBA does not represent the predicted coverage of any one hydrocarbon spill nor depict a slick or plume
at any point in time. Rather, the EMBA represents a composite of many theoretical paths, integrated over the
full duration of the simulations under various metocean conditions.
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Table 4-1: Hydrocarbon spill thresholds used to define environment that may be affected (EMBA) for
surface and in-water hydrocarbons

Hydrocarbon | Ecological hydrocarbon Sociocultural Planning area for
type thresholds'’ hydrocarbon operational and scientific
thresholds' monitoring
Surface 10 g/m? 1 g/m?
This represents the minimum This represents a wider area where a visible sheen may be on the
oil thickness (0.01 mm) at surface and, therefore, the concentration at which sociocultural
which ecological impacts (e.g. | impacts to the visual amenity of the marine environment may
to birds and marine occur. However, it is below concentrations at which ecological
mammals) are expected to impacts are expected to occur.
oceur. This low exposure value also establishes the planning area for
scientific monitoring (NOPSEMA, 2019).
Dissolved 50 ppb 10 ppb
This represents potential toxic effects, particularly sublethal This low exposure value
effects to highly sensitive species (NOPSEMA, 2019). As establishes the planning area for
dissolved hydrocarbons are within the water column and not scientific monitoring (based on

visible, impacts to sociocultural receptors are associated with potential for exceeding water
ecological impacts. Therefore, dissolved hydrocarbons at this | quality triggers) (NOPSEMA,

threshold also represent the level at which sociocultural 2019). This area is described
impacts may occur. further in Appendix G.
Entrained 100 ppb In the event of a spill, DNP will be

notified of AMPs that may be
This represents potential toxic effects, particularly sublethal conltlacted by hydrocarbo)r:s at this

effects to highly sensitive species (NOPSEMA, 2019). As threshold (Table 4-16).
entrained hydrocarbons are within the water column and not
visible, impacts to sociocultural receptors are associated with
ecological impacts. Therefore, entrained hydrocarbons at this
threshold also represent the level at which sociocultural
impacts may occur.

Shoreline 100 g/m? 10 g/m? N/A.
This represents the This represents the volume
threshold that could impact | where hydrocarbons may be
the survival and visible on the shoreline but is
reproductive capacity of below concentrations at which
benthic epifaunal ecological impacts are expected
invertebrates living in to occur.
intertidal habitat.

1. Further details, including the source of the thresholds used to define the EMBA in this table, are provided in
Section 6.8.1.
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Figure 4-1: Hydrocarbon thresholds which, combined, represent the environment that may be affected by the Petroleum Activity
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4.2 Regional context

The Operational Area is located in Commonwealth waters within the North-west Marine Region (NWMR), as
defined under the Integrated Marine and Coastal Regionalisation of Australia (IMCRA v4.0) (DSEWPaC,
2012a), in water depths of about 50 m (in the south-east extent of the Operational Area) to 1,185 m (in the
north-west extent of the Operational Area). Within the NWMR, the Operational Area lies within the Northwest
Province and the North West Shelf (NWS) Province (Figure 4-2). The EMBA partially overlaps with additional
provincial bioregions of the NWMR, including the Northwest Transition and Central Western Shelf Transition.

Woodside’s Master Existing Environment (refer to Section 2.2.3) summarises the characteristics for the
relevant marine bioregions.

Legend

Operational Area
[ | Active Source Area
IMCRA Provincial Bioregions
I Northwest Province
I Northwest Shelf Province
| Northwest Transition

8
- N Woodside
B
3 \\ Energy
b g 4

Figure 4-2: Location of the Operational Area and relevant marine bioregions

4.3 Matters of national environmental significance (EPBC Act)

Table 4-2 summarises the MNES overlapping the Operational Area and EMBA, according to Protected Matters
Search Tool (PMST) results (Appendix C). It should be noted the EPBC Act PMST is a general database that
identifies areas in which protected species have the potential to occur. The PMST conducts searches to
determine the presence or absence of MNES based on a conservative grid-based search function. Marine
areas (>30 km) from the coast use 32 km x 32 km grid cells to determine the spatial overlap with listed MNES.
Accordingly, the PMST report (Appendix C) can indicate the presence of MNES, that do not actually intersect
with the Operational Area or EMBA. To accurately consider any impacts from the Petroleum Activity on MNES,
shapefiles (provided by Department of Climate Change, Energy, the Environment and Water [DCCEEW]) have
been assessed using geographic information system software to determine the actual presence and distance
to MNES.

More information about these MNES is provided throughout this section and described in detail in Woodside’s
Master Existing Environment (refer to Section 2.2.3).
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Table 4-2: Summary of relevant matters of national environmental significance identified by the
EPBC Act Protected Matters Search Tool as potentially occurring within the Operational Area and
EMBA

MNES Number of MNES in Number of MNES in
Operational Area EMBA

World Heritage properties None 1

National Heritage places None 1

Wetlands of International Importance (Ramsar) None None
Commonwealth Marine Area 1 1

Listed threatened ecological communities None None

Listed threatened species 26 36

Listed migratory species 44 61

44 Physical environment

The Operational Area is located in Commonwealth waters within the Northwest Province and NWS Province
and overlaps the ‘Continental Slope Demersal Fish Communities’ and ‘Ancient Coastline at 125 m Depth
Contour’ key ecological features (KEF) (refer to Section 4.7). The Operational Area is characterised by both
the continental shelf and the continental slope of the NWMR.

The seabed in the North West Shelf Province has a gentle (0.05°) seaward gradient, extending to a relatively
steep outer slope about 200 to 300 km offshore in water depths of around 200 m (Dix, et al., 2005). The
continental slope then descends more rapidly from the shelf edge to deeper than 1,000 m to the north-west
(James, et al., 2004).

The Ancient Coastline at 125 m Depth Contour and Continental Slope Demersal Fish Communities KEFs are
distinctive geomorphic features, with seafloor features combining both soft sediment and hard substrates
including outcrops, terraces, continental slopes and escarpments. Beyond the steep slope at the north-west
portion of the Operational Area, the seabed is relatively flat and featureless, which is consistent with the
broader Northwest Province (James, et al., 2004; Woodside, 2006).

Woodside’s Master Existing Environment (refer to Section 2.2.3) summarises the physical characteristics of
the environment within the EMBA.
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Figure 4-3: Regional bathymetry

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: X0000AH1500001177 Revision: 0
Uncontrolled when printed. Refer to electronic version for most up to date information.

Page 48 of 405




Pluto 4D Monitor 3 Marine Seismic Survey Environment Plan

4.5 Habitats and biological communities

Sediments in the outer NWMR are relatively homogenous and are typically dominated by sands and a small
portion of gravel (Baker, et al., 2008). Sediments sampled in 2021 around the Pluto Facility infrastructure
(including within title area WA-34-L, which is within the Operational Area) were predominantly well sorted,
medium to coarse sands with very low total organic carbon content (BMT, 2022). Fine sediment size classes
(e.g. muds) increase with proximity to the shoreline and the shelf break, but are less prominent in the
intervening continental shelf (Baker, et al., 2008). Carbonate sediments typically account for the bulk of
sediment composition, with both biogenic and precipitated sediments present on the outer shelf (Dix, et al.,
2005). Beyond the shelf break within the NWMR (200 m depth contour), the proportion of fine sediments
increases along the continental slope towards the abyssal plain (Baker, et al., 2008).

In 2021, the benthic habitats around the Pluto Facility were surveyed (BMT, 2022). Results showed habitats
predominantly comprised unconsolidated (soft) sand and mud of possible biogenic origins containing shell
fragments and a low cover (<20%) of biota that mostly consisted of a mixed community of poriferans (erect,
crust, cup-like and massive forms) and cnidarians (sea whips, sea pens, sea fans, soft corals and hydroids)
(BMT, 2022).

Within WA-34-L on the continental slope, sediments ranged from fine sands to silts, with sediments generally
becoming finer with increasing water depth down to 600 m for both slope and canyon transects. Below 600 m,
sediment became slightly coarser, but still relatively fine compared to continental shelf sediments (between
150 m and 200 m) (SKM, 2006). While the Operational Area is likely to comprise mainly soft sediments, two
KEFs overlap the Operational Area (Ancient Coastline at 125 m Depth Contour, Continental Slope Demersal
Fish Communities; refer to Figure 4-10). Areas of hard substrate may be associated with these KEFs, which
are considered to support more diverse benthic communities that are characteristic of the wider region. KEFs
are further discussed in Section 4.7 and Woodside’s Master Existing Environment (refer to Section 2.2.3).

Habitats and ecological communities within the EMBA are identified in Table 4-3 and described in Woodside’s
Master Existing Environment (refer to Section 2.2.3).

Table 4-3: Habitats and communities within the EMBA (distance calculated from Operational Area)

Habitat/community Key locations within the EMBA
Seabed characteristics
NWS Province Overlapping the Operational Area
Northwest Province Overlapping the Operational Area
Ancient Coastline at 125 m | Overlapping the Operational Area (note, there is no planned interaction with the seabed
Depth Contour KEF during the Petroleum Activity)
Continental Slope Overlapping the Operational Area (note, there is no planned interaction with the seabed
Demersal Fish during the Petroleum Activity)

Communities KEF

Reefs, banks and shoals e Glomar Shoal (120 km east of the Operational Area)
e Rankin Bank (18 km east of the Operational Area)

e Wilcox Shoal (21 km east of the Operational Area)

e Tryal Rocks (10 km south-of the Operational Area)

e Rosily Shoals (116 km south of the Operational Area)

Various other KEFs Described in Table 4-15

Marine primary producers

Coral e Montebello Islands Group (28 km south-east of the Operational Area)
e Barrow Island Group (49 km south of the Operational Area)

Seagrass beds and e Montebello Islands Group (28 km south-east of the Operational Area)

macroalgae e Barrow Island Group (49 km south of the Operational Area)
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Habitat/community Key locations within the EMBA

Mangroves e Montebello Islands Group (28 km south-east of the Operational Area)
e Barrow Island Group (49 km south of the Operational Area)

Sandy beaches ¢ Montebello Islands Group (28 km south-east of the Operational Area)
e Barrow Island Group (49 km south of the Operational Area)
e Muiron Islands (161 km south-west of the Operational Area)

Other communities and habitats

Plankton Plankton is expected throughout the Operational Area and EMBA and is also expected
to be representative of plankton within the wider NWMR, as detailed in Woodside’s
Master Existing Environment (refer to Section 2.2.3).

Pelagic and demersal fish Pelagic and demersal fish are expected throughout the Operational Area and EMBA
populations and are also expected to be representative of pelagic and demersal fish within the wider
NWMR, as detailed in Woodside’s Master Existing Environment (refer to Section 2.2.3).

Epifauna and infauna Epifauna and infauna are expected throughout the Operational Area and EMBA and are
also expected to be representative of epifauna and infauna within the wider NWMR, as
detailed in Woodside’s Master Existing Environment (refer to Section 2.2.3).

4.6 Protected species

A total of 70 EPBC Act listed species considered to be MNES were identified as potentially occurring within
the EMBA, of which 49 species were identified as potentially occurring within the Operational Area. The full list
of marine species identified from the PMST reports is in Appendix C. Species identified in the PMST that are
not known to inhabit shorelines, nor rely on the marine environment for their diet, are not included or assessed.

Key species identified as potentially occurring within the Operational Area and EMBA, BlAs or habitat critical
to the survival of the species (habitat critical) that overlap the Operational Area and EMBA, are described in
the next sections. Key threatened and migratory species and associated biologically important behaviours in
the EMBA are further described in Woodside’s Master Existing Environment (refer to Section 2.2.3).

4.6.1 Fish, sharks and rays

A total of 14 EPBC Act listed threatened and migratory fish, shark and ray species have been identified to
potentially occur within the EMBA, all of which occur in the Operational Area (Table 4-4). A full list of EPBC
Act listed species identified in the PMST search is in Appendix C.

The Operational Area overlaps the foraging BIA (northward from Ningaloo along the 200 m isobath) for whale
sharks (Figure 4-4 and Table 4-5). A high-density foraging area is 195 km south-west of the Operational Area
and within the EMBA.. Further detail on the presence of whale sharks within the Operational Area is provided
in Section 4.6.1.1.

BlAs are further described in Woodside’s Master Existing Environment (refer to Section 2.2.3).
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Table 4-4: Threatened and migratory fish, shark and ray species predicted to occur within the Operational Area and EMBA

Species name

Common name

EPBC Act (Cth) (as per PMST report

Potential for interaction

Appendix C)
Threatened status Migratory status Operational Area EMBA

Anoxypristis cuspidata Narrow sawfish N/A Migratory Species or its habitat may occur in | Species or its habitat known to
area occur in area

Carcharhinus Oceanic whitetip shark N/A Migratory Species or its habitat likely to Species or its habitat likely to

longimanus occur in area occur in area

Carcharias taurus Grey nurse shark N/A Migratory Species or its habitat likely to Congregation or aggregation
occur in area known to occur in area

Carcharias taurus (west | Grey nurse shark (west Vulnerable N/A Species or its habitat likely to Congregation or aggregation

coast population) coast population) occur in area known to occur in area

Carcharodon Great white shark Vulnerable Migratory Species or its habitat may occur in | Species or its habitat known to

carcharias area occur in area

Isurus oxyrinchus Shortfin mako N/A Migratory Species or its habitat likely to Species or its habitat likely to
occur in area occur in area

Isurus paucus Longfin mako N/A Migratory Species or its habitat likely to Species or its habitat likely to
occur in area occur in area

Mobula alfredi Reef manta ray N/A Migratory Species or its habitat likely to Species or its habitat known to
occur in area occur in area

Mobula birostris Giant manta ray N/A Migratory Species or its habitat likely to Species or its habitat known to
occur in area occur in area

Pristis clavata Dwarf sawfish Vulnerable Migratory Species or its habitat known to Species or its habitat known to
occur in area occur in area

Pristis pristis Freshwater sawfish Endangered Migratory Species or its habitat may occur in | Species or its habitat likely to
area occur in area

Pristis zijsron Green sawfish Vulnerable Migratory Species or its habitat known to Species or its habitat known to
occur in area occur in area

Rhincodon typus Whale shark Vulnerable Migratory Foraging, feeding or related Foraging, feeding or related
behaviour known to occur in area behaviour known to occur in area
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Species name

Common name

EPBC Act (Cth) (as per PMST report

Potential for interaction

occur in area

Appendix C)
Threatened status Migratory status Operational Area EMBA
Sphyrna lewini Scalloped hammerhead Conservation-dependent | N/A Species or its habitat known to Species or its habitat known to

occur in area

Table 4-5: Fish, shark and ray biologically important areas within the Operational Area and EMBA

Species BIA type Approx. distance and direction of
BIA from Operational Area (km)
Whale shark Foraging (northward from Ningaloo along 200 m isobath), refer to Figure 4-4. Overlaps
Foraging (high density in Ningaloo Marine Park and adjacent Commonwealth waters), refer to Figure 4-4. 195 km south-west
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Figure 4-4: Whale shark biologically important areas overlapping the EMBA and tagged whale shark satellite tracks
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4.6.1.1 Whale shark

Whale sharks (Rhindocon typus) are planktivorous sharks, feeding on a variety of planktonic organisms
including krill, jellyfish, and crab larvae (Last & Stevens, 2009).

Whale sharks form seasonal aggregations at Ningaloo Reef between March and July (TSSC, 2015b).
However, seasonal aggregation can be variable, with whale sharks recorded to be present at Ningaloo year -
round (Norman, et al., 2017).

The annual migration of whale sharks occurs along the 200 m isobath of the WA coast between July and
November (TSSC, 2015b). Timing of their migration to and from Ningaloo coincides with the coral mass
spawning period, when there is an abundance of food (krill, planktonic larvae and schools of small fish) in the
waters adjacent to Ningaloo Reef (DCCEEW, 2024d). Whale sharks remain within a few kilometres of the
shore while at the Ningaloo Reef in water depths between 30 and 50 m (Wilson, et al., 2006). After the
aggregation period, their distribution is largely unknown. Satellite tracking (Figure 4-4) has shown the sharks
may follow three migration routes from Ningaloo (Wilson, et al., 2006; Meekan & Radford, 2010):

¢ north-west, into the Indian Ocean
¢ directly north, towards Sumatra and Java
e north-east, passing through the NWS and travelling along the shelf break and continental slope.

Anecdotal evidence from sightings data collected from Woodside’s offshore facilities indicate whale sharks are
on the NWS in the months of April, July, August, September and October, corresponding with the whale shark’s
seasonal migration to and from the Ningaloo Reef. However, the numbers of individual whale sharks that
transit through the Operational Area is expected to be low, based on the number of whale sharks aggregating
at Ningaloo and on the different migration paths the sharks may follow.

The proposed Petroleum Activity is restricted to a period between late December to February (refer to
Section 3.7) and does not overlap with the peak seasonal migration for whale sharks. While whale sharks may
traverse the vicinity of the Operational Area, their presence would be of a relatively short duration and not in
significant numbers, given the main aggregations are recorded in coastal waters, particularly the Ningaloo
Reef edge (Department of Parks and Wildlife, 2013; Marine Parks and Reserves Authority, 2005).

4.6.2 Marine reptiles

A total of seven EPBC Act listed threatened and migratory marine reptile species have been identified to
potentially occur within the EMBA, of which six occur in the Operational Area (Table 4-6). A full list of EPBC
Act listed species identified in the PMST search is provided in Appendix C.

BlAs that overlap the EMBA are presented in Figure 4-5 and Table 4-7. Habitat critical overlapping the EMBA
is presented in Figure 4-6 and Table 4-8. The Operational Area overlaps the internesting buffer BIA for flatback
turtles and habitat critical for flatback turtles (Figure 4-5, Table 4-7; Figure 4-6, Table 4-8).

BlAs are further described in Woodside’s Master Existing Environment (refer to Section 2.2.3).
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Table 4-6: Threatened and migratory marine reptile species predicted to occur within the Operational Area and EMBA

Species Common name EPBC Act (Cth) (as per PMST Potential for interaction
name report Appendix C)
Threatened status | Migratory status | Operational Area EMBA
Aipysurus Short-nosed sea snake N/A Species or its habitat may Species or its habitat known to occur in area
apraefrontalis occur in area
Aipysurus Leaf-scaled sea snake N/A N/A Species or its habitat known to occur in area
foliosquama
Caretta Loggerhead turtle Endangered Migratory Species or its habitat known to | Breeding known to occur in area
caretta occur in area
Chelonia Green turtle Vulnerable Migratory Species or its habitat known to | Breeding known to occur in area
mydas occur in area
Dermochelys Leatherback turtle Endangered Migratory Species or its habitat likely to Species or its habitat known to occur in area
coriacea occur in area
Eretmochelys | Hawksbill turtle Vulnerable Migratory Species or its habitat known to | Breeding known to occur in area
imbricata occur in area
Natator Flatback turtle Vulnerable Migratory Congregation or aggregation Breeding known to occur in area
depressus known to occur in area
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Table 4-7: Marine turtle biologically important areas within the EMBA and Operational Area

Species BIA type Approx. distance and direction of BIA from
Operational Area (km)
Flatback turtle Reproduction (internesting buffer) (Montebello Islands, Barrow Island) Overlaps
Reproduction (internesting buffer) (Thevenard Island — south coast) 35 km south
Aggregation (coral reef habit west of the Montebello group) 28 km south-east
Reproduction (internesting buffer) (Dampier Archipelago, islands to the west of the Burrup 47 km south-east
Peninsula)
Reproduction (nesting) (Barrow Island, Montebello Islands, Thevenard Island — south coast) 27 km south-east (Montebello Islands)
Reproduction (mating) (Montebello Islands, Barrow Island, coral reef habitat west of the 27 km south-east (Montebello Islands)
Montebello group)
Foraging (Montebello Islands, Barrow Island, coral reef habitat west of the Montebello group) 27 km south-east (Montebello Islands)
Green turtle Reproduction (internesting buffer) (coral reef habitat west of the Montebello group, Barrow Island, | 2 km south-east (Montebello Islands)
Montebello Islands)
Reproduction (internesting buffer) (Ningaloo Coast, North West Cape, Thevenard Island) 139 km south-west
Reproduction (mating) (Barrow Island, Montebello Islands, coral reef habitat west of the 22 km south-east (Montebello Islands)

Montebello group)

Reproduction (nesting) (Middle Island, Barrow Island, North West Cape, Montebello Islands, North | 22 km south-east (Montebello Islands)
and South Muiron Island)

Foraging (Montebello Islands, coral reef habitat west of the Montebello group, Barrow Island) 22 km south-east (Montebello Islands)
Aggregation (coral reef habitat west of the Montebello group) 28 km south-east
Resting (Basking) (Barrow Island) 46 km south

Hawksbill turtle | Reproduction (internesting buffer) (Ningaloo Coast, Thevenard Island, Barrow Island, Lowendal 7 km south-east (Montebello Islands)
Islands Group, Montebello Islands)
Reproduction (nesting) (Barrow Island, Montebello Islands) 27 km south-east (Montebello Islands)
Reproduction (mating) (Barrow Island, Montebello Islands) 27 km south-east (Montebello Islands)
Foraging (Barrow Island, Montebello Islands) 27 km south-east (Montebello Islands)
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Species BIA type Approx. distance and direction of BIA from
Operational Area (km)
Loggerhead Reproduction (internesting buffer) (Montebello Islands, Muiron Islands, Lowendal Islands Group, 14 km south-east (Montebello Islands)
turtle Ningaloo Coast)
Reproduction (nesting) (Ningaloo Coast, Muiron Islands) 34 km south-east (Montebello Islands)

Table 4-8: Habitat critical to the survival of the marine turtles predicted to occur within the EMBA

Species Location of habitat critical Approx. distance and direction
from Operational Area (km)
Flatback turtle Nesting (Dampier Archipelago including Delambre Island and Hauy Island, Barrow Island, Montebello Overlaps (Montebello Islands)

Islands, coastal islands from Cape Preston to Locker Island)

Hawksbill turtle

Nesting (Cape Preston to mouth of Exmouth Gulf including Montebello Islands and Lowendal Islands, 8 km south-east (Montebello Islands)
Dampier Archipelago including Delambre Island and Rosemary Island)

Green turtle

Nesting (Barrow Island, Montebello Islands, Exmouth Gulf and Ningaloo Coast) 8 km south-east (Montebello Islands)

Loggerhead turtle

Nesting (Ningaloo Coast, Muiron Islands) 140 km south-west (Muiron Islands)
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Figure 4-5: Marine turtle biologically important areas near the Operational Area
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Figure 4-6: Habitat critical to the survival of marine turtles near the Operational Area
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4.6.2.1 Flatback turtle

Flatback turtle reproduction (nesting) on Barrow Island occurs between October and March, with peak nesting
activity occurring between November and February (Commonwealth of Australia, 2017). On Barrow Island,
nesting activity is concentrated on the east coast on sandy, low-sloped, low-energy beaches with wide, shallow
intertidal zones (Pendoley, 2005; Pendoley, et al., 2014). The Montebello Islands and Barrow Island are
identified as nesting habitat critical to the survival of the species, as is the 60 km internesting buffer (Figure 4-6)
around the Montebello Islands (Commonwealth of Australia, 2017).

Post-nesting satellite tracking indicates foraging occurs along the WA coast in water shallower than 130 m and
within 315 km of shore (Commonwealth of Australia, 2017). However, the foraging ecology of post-hatchling
flatback turtles is currently unknown. Limited observations suggest they feed on small animals living in the
water column (Commonwealth of Australia, 2017). During internesting turtles remain close to the nesting beach
or rookery (Commonwealth of Australia, 2017).

A habitat suitability modelling study for internesting flatback turtles in the NWS region of WA (Whittock, et al.,
2016) was conducted to identify areas of suitable flatback turtle internesting habitat and determine overlap
with identified industrial hazards. The study used a turtle tracking dataset of 47 nesting female turtles from five
important rookeries in the NWS study area, including Barrow Island. The results showed internesting flatback
turtles from all rookeries remained within water depths of <44 m, with a mean depth of <10 m (Whittock, et al.,
2016). Results also showed internesting turtles from all rookeries remained within <28 km of the nearest coast,
with a mean distance from the coast of <6.1 km (Whittock, et al., 2016). The habitat suitability modelling study
defined suitable flatback turtle internesting habitat at water depths of 0 to 16 m within 5 to 10 km of the coast.
Unsuitable flatback turtle internesting habitat was defined as waters >25 m deep and >27 km from the coast
(Whittock, et al., 2016). The Operational Area is therefore classified as unsuitable for internesting flatback
turtles.

Another recent study involving satellite tracking data for 11 flatback turtles after nesting on the Lacepede
Islands (Thums, et al., 2017) found flatback turtles remained at an average of 15.75£12.25 km from the nesting
beach in water depths of <20 m.

Other studies (Dobbs, 2007; Guinea, et al., 2006; Pendoley Environmental, 2010) have also noted internesting
behaviour was only observed in water depths of <40 m. One of these studies, Pendoley Environmental (2010)
further indicates internesting flatback turtles have relatively shallow dives, with 85% of the time spent in <20 m
water depth, of which most was spent in 5to 10 m (27+2.7%) and 10 to 15 m (22.3+3.5%) water depths.

The Operational Area is in water depths ranging from 50 to 1,185 m and about 28 km from the nearest island
(Montebello Islands). As such it is not likely internesting flatback turtles occur in the Operational Area.

4.6.2.2 Short-nosed sea snake

The short-nosed sea snake has been recorded from Exmouth Gulf to the reefs of the Sahul Shelf, although
most records come from Ashmore and Hibernia reefs (Whiting, 2005). Key locations of suitable habitat are
Ashmore Reef, Exmouth Gulf, and coral habitat fringing the Muiron Islands and the Montebello Islands
(Udyawer, 2020). This species is primarily found on reef flats or in shallow waters of outer reef edges to depths
of 10 m ( (Minton, 1975)). Typically, movement is restricted to within 50 m of reef flat habitat (Whiting, 2005).

The Operational Area is in water depths ranging from 50 to 1,185 m and about 28 km from the nearest island
(Montebello Islands). As such, it is not likely short-nosed sea snakes occur in the Operational Area.

4.6.3 Marine mammals

A total of 14 EPBC Act listed threatened and migratory marine mammal species have been identified to
potentially occur within the EMBA, of which 11 occur in the Operational Area (Table 4-9). A full list of EPBC
Act listed species identified in the PMST search is in Appendix C.

BlAs that overlap the EMBA are presented in Table 4-10, Figure 4-7 and Figure 4-8. The Operational Area
overlaps the migration BIA for pygmy blue whales and is 2 km north-west of the humpback whale migration
BIA (Table 4-10, Figure 4-7, Figure 4-8).

BlAs are further described in Woodside’s Master Existing Environment (refer to Section 2.2.3).
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Table 4-9: Threatened and migratory marine mammal species predicted to occur within the Operational Area and EMBA

Species name

Common name

EPBC Act (Cth) (as per PMST report

Potential for interaction

Appendix C)
Threatened status Migratory status Operational Area EMBA
Balaenoptera Antarctic minke whale N/A Migratory N/A Species or its habitat likely to
bonaerensis occur in area
Balaenoptera borealis Sei whale Vulnerable Migratory Species or its habitat likely to Foraging, feeding or related
occur in area behaviour likely to occur in area
Balaenoptera edeni Bryde's whale N/A Migratory Species or its habitat likely to Species or its habitat likely to
occur in area occur in area
Balaenoptera musculus | Blue whale Endangered Migratory Migration route known to occur Migration route known to occur in
in area area
Balaenoptera omurai Omura's whale N/A Migratory Species or its habitat likely to Species or its habitat likely to
occur in area occur in area
Balaenoptera physalus | Fin whale Vulnerable Migratory Species or its habitat likely to Foraging, feeding or related
occur in area behaviour likely to occur in area
Dugong dugon Dugong N/A Migratory N/A Breeding known to occur in area
Eubalaena australis Southern right whale Endangered Migratory N/A Species or its habitat likely to
occur in area
Megaptera Humpback whale N/A Migratory Breeding known to occur in area | Breeding known to occur in area
novaeangliae
Orcaella heinsohni Australian snubfin dolphin Vulnerable Migratory Species or its habitat may occur | Species or its habitat known to
in area occur in area
Orcinus orca Killer whale N/A Migratory Species or its habitat may occur | Species or its habitat may occur
in area in area
Physeter Sperm whale N/A Migratory Species or its habitat may occur | Species or its habitat may occur
macrocephalus in area in area
Sousa sahulensis Australian humpback dolphin | Vulnerable Migratory Species or its habitat may occur | Species or its habitat known to
in area occur in area
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Species name Common name EPBC Act (Cth) (as per PMST report Potential for interaction
Appendix C)
Threatened status Migratory status Operational Area EMBA
Tursiops aduncus Spotted bottlenose dolphin N/A Migratory Species or its habitat likely to Species or its habitat known to
(Arafura/Timor Sea occur in area occur in area
populations)

Table 4-10: Marine mammal biologically important areas within the EMBA

Species BIA type Approx. distance and direction
from Operational Area (km)

Pygmy blue whale Foraging (Ningaloo), refer to Figure 4-7 200 km south-west

Migration (Augusta to Derby, tend to pass along the shelf edge at depths of 500 m to 1,000 m; appear close | Overlaps
to coast in the Exmouth-Montebello Islands area on southern migration), refer to Figure 4-7

Humpback whale Migration (extends from the coast to out to about 100 km offshore in the Kimberley region extending south 2 km south-east
to North West Cape), refer to Figure 4-8

Dugong Reproduction (breeding, calving and nursing) (Exmouth Gulf and Ningaloo) 175 km south-west
Foraging (Exmouth Gulf, Ningaloo Reef at high density seagrass beds) 175 km south-west

Southern right whale Reproduction (Exmouth Gulf and Ningaloo Reef) 182 km south-west
Migration (Exmouth Gulf and Ningaloo Reef) 182 km south-west

Table 4-11: Habitat critical to the survival of the marine mammals predicted to occur within the EMBA

Species Location of habitat critical Approx. distance and direction
from Operational Area (km)

Southern right whale Reproduction (Exmouth Gulf and Ningaloo Reef) 182 km south-west
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Figure 4-7: Pygmy blue whale biologically important areas overlapping the EMBA and tagged whale tracks for northbound and southbound migration
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Figure 4-8: Humpback whale biologically important areas overlapping the EMBA and tagged tracks for northbound and southbound migrations
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4.6.3.1 Pygmy blue whale

There are two recognised sub-species of blue whale in the Southern Hemisphere; both are recorded in
Australian waters. These are the southern (or ‘true’) blue whale (Balaenoptera musculus) and the ‘pygmy’ blue
whale (Balaenoptera musculus brevicauda) (Commonwealth of Australia, 2015a). In general, southern blue
whales occur in waters south of 60°S (i.e. in the Antarctic), and pygmy blue whales occur in waters north of
55°S. On this basis, blue whales sighted in the NWMR are likely to be pygmy blue whales.

The pygmy blue whale distribution range is a spatially defined area where pygmy blue whales are known to
occur based on direct observations, satellite tagged whales or acoustic detections (Commonwealth of
Australia, 2015a). Most of the important areas for pygmy blue whale migration in north-west Australia are
within the migratory BIA (Figure 4-7) (Thums, et al., 2022). During the northern migration, occurring between
April and July (peak migration occurring between May to June), the satellite tracks show the migrating whales
fanning out over a wider and deeper offshore area (within and beyond the migration BIA) and this occurs in
line with the northern tip of the Montebello Islands (Double, et al., 2014; Thums, et al., 2022) (refer to
Figure 4-7). Additionally, the analysis identified areas from Ningaloo Reef to the Rowley Shoals as important
for foraging (or breeding and resting) using the overlay of three modelled metrics (occupancy, number of
whales and move persistence) by Thums, et al. (2022). The Operational Area does not intersect with these
‘most important areas’ as defined in Thums, et al. (2022) for foraging (Figure 4-7).

The Operational Area overlaps the pygmy blue whale migration BIA within the distribution range (refer to
Figure 4-7). Thums, et al. (2022) acknowledged most of the important migration areas for north-west Australia
were encompassed by the pygmy blue whale migration BIA, as shown by 20 tracks for northbound pygmy blue
whale and two southbound pygmy blue whales, as presented in Figure 4-7.

Considering the pygmy blue whale migration BIA overlaps the Operational Area (within the southern portion),
it is possible pygmy blue whales transit in and around the Operational Area during migratory north and south
seasons (April to July and October to January, respectively) (Thums, et al., 2022; McCauley, 2011; Gavrilov,
et al., 2018). However, species presence is unlikely, given the timing restrictions on the Petroleum Activity
(refer to Section 3.7), which limits acoustic source discharge to outside the peak northern and southern
migration period (May to June and November to December, respectively) for pygmy blue whales.

While the timing of the Petroleum Activity overlaps the southern migration of pygmy blue whale, detection of
pygmy blue whales as described in Thums, et al. (2022) and acoustic detection (McCauley, 2011) suggest
pygmy blue whales travel faster during the southbound migration than the northbound migration (based on the
tracks of two whales, with one whale’s southbound migration overlapping with the Operational Area as
presented in Figure 4-7). There is no evidence of foraging occurring within the Operational Area during the
southbound migration and species presence is expected to be limited to small groups or individuals.

4.6.3.2 Humpback whale

There are two genetically distinct west and east coast populations of humpback whales in Australia, with both
populations’ distributions influenced by migratory pathways and aggregation areas for resting, breeding and
calving (DCCEEW, 2025b). The western population of humpback whales migrates north between June and
September to breeding grounds in Camden Sound of the west Kimberley, after foraging in Antarctic waters
during summer months (DCCEEW, 2025b; Jenner, et al., 2001). Between July and November, humpback
whales begin the southbound migration, with the migration corridor typically within the 200 m isobath
(DCCEEW, 2025b; Jenner, et al., 2001).

From the North West Cape, northbound humpback whales travel along the edge of the continental shelf,
passing to the west of the Muiron, Barrow and Montebello islands (Figure 4-8). The southern migratory route
follows a relatively narrow track between the Dampier Archipelago and the Montebello Islands.

Woodside has conducted marine megafauna aerial surveys that have confirmed the temporal distribution of
migrating humpback whales off North West Cape has remained consistent since baseline surveys were first
conducted in 2000 to 2001. Most of the whales occurred in depths less than 500 m, with the greatest density
of whales concentrated in water depths of 200 to 300 m. Only small numbers of whales were observed in the
deeper offshore waters. These survey results are consistent with satellite tagging studies (Double, et al., 2010;
2012) (Figure 4-8). Population data for humpback whales migrating along the WA coast is considerably
variable (Department of Agriculture, Water and the Environment, 2022). Since whaling ceased in WA in 1963,
humpback whale population has been increasing in size at a rate of about 10% per annum (Thums, et al.,
2018). Population numbers were estimated to increase from 2,000 to 3,000 individuals in 1991 to between
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19,200 and 33,850 individuals in 2008 (the latest comprehensive scientific estimate) (Bannister & Hedley,
2001; Salgado Kent, et al., 2012; Bejder, et al., 2019).

Considering the proximity of the migration BIA to the Operational Area (2 km south-east), as well as the
recorded presence of an individual within the distribution range that partially overlapped the Operational Area
during northbound migration (Figure 4-8), humpback whales may transit within and around the Operational
Area, particularly during their northern migrations past Exmouth. However, species presence is unlikely, given
the timing of the Petroleum Activity (refer to Section 3.7), which limits the acoustic source discharge period to
outside the peak northern and southern migration for humpback whales.

4.6.4 Seabirds and migratory shorebirds

A total of 35 EPBC Act listed threatened seabirds and migratory shorebird species have been identified to
potentially occur within the EMBA, of which 18 occur in the Operational Area (Table 4-12). A full list of EPBC
Act listed species identified in the PMST search is in Appendix C.

BlAs that overlap the EMBA are presented in Table 4-12 and Figure 4-9. The Operational Area overlaps the
reproduction BIA for wedge-tailed shearwaters (Table 4-12, Figure 4-9). The BlAs within the EMBA are further
described in Appendix C of Woodside’s Master Existing Environment (refer to Section 2.2.3).
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Table 4-12: Threatened and migratory seabird and migratory shorebird species predicted to occur within the Operational Area and EMBA

Species name Common name EPBC Act (Cth) (as per PMST report Potential for interaction
Appendix C)
Threatened status Migratory status Operational Area EMBA
Actitis hypoleucos Common sandpiper N/A Migratory Species or its habitat may occur Species or its habitat known to
in area occur in area
Anous stolidus Common noddy N/A Migratory Species or its habitat may occur Species or its habitat likely to
in area occur in area
Apus pacificus Fork-tailed swift N/A Migratory N/A Species or its habitat likely to
occur in area
Ardenna carneipes Flesh-footed shearwater N/A Migratory N/A Species or its habitat likely to
occur in area
Ardenna pacifica Wedge-tailed shearwater N/A Migratory Breeding known to occur in area® | Breeding known to occur in area
Calidris acuminata Sharp-tailed sandpiper Vulnerable Migratory Species or its habitat may occur Species or its habitat known to
in area occur in area
Calidris canutus Red knot Vulnerable Migratory Species or its habitat may occur Species or its habitat known to
in area occur in area
Calidris ferruginea Curlew sandpiper Migratory Species or its habitat may occur | Species or its habitat known to
in area occur in area
Calidris melanotos Pectoral sandpiper N/A Migratory Species or its habitat may occur Species or its habitat may occur
in area in area
Calonectris leucomelas | Streaked shearwater N/A Migratory Species or its habitat likely to Species or its habitat likely to
occur in area occur in area
Charadrius Greater sand plover Vulnerable Migratory N/A Species or its habitat known to
leschenaultii occur in area
Charadrius veredus Oriental plover N/A Migratory N/A Species or its habitat may occur
in area

3 The wedge-tailed shearwater was not captured in the PMST but may interact with the Petroleum Activity
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Species name Common name EPBC Act (Cth) (as per PMST report Potential for interaction
Appendix C)
Threatened status Migratory status Operational Area EMBA
Fregata ariel Lesser frigatebird N/A Migratory Species or its habitat likely to Species or its habitat likely to
occur in area occur in area
Fregata minor Great frigatebird N/A Migratory Species or its habitat may occur Species or its habitat may occur
in area in area
Glareola maldivarum Oriental pratincole N/A Migratory N/A Species or its habitat may occur
in area
Hydroprogne caspia Caspian tern N/A Migratory N/A Breeding known to occur in area
Limnodromus Asian dowitcher Vulnerable Migratory N/A Species or its habitat known to
semipalmatus occur in area
Limosa lapponica Bar-tailed godwit N/A Migratory N/A Species or its habitat known to
occur in area
Limosa lapponica Northern Siberian bar-tailed Endangered N/A N/A Species or its habitat known to
menzbieri godwit occur in area
Macronectes giganteus | Southern giant-petrel Endangered Migratory Species or its habitat may occur Species or its habitat may occur
in area in area
Numenius Eastern curlew Migratory Species or its habitat may occur Species or its habitat known to
madagascariensis in area occur in area
Onychoprion Bridled tern N/A Migratory N/A Breeding known to occur in area
anaethetus
Pandion haliaetus Osprey N/A Migratory Species or its habitat may occur Breeding known to occur in area
in area
Phaethon lepturus White-tailed tropicbird N/A Migratory Species or its habitat may occur Species or its habitat known to
in area occur in area
Phaethon lepturus Christmas Island white-tailed | Endangered N/A Species or its habitat may occur Species or its habitat may occur
fulvus tropicbird in area in area
Phaethon rubricauda Red-tailed tropicbird N/A Migratory Species or its habitat likely to Species or its habitat likely to
occur in area occur in area

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: X0000AH1500001177

Revision: 0

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

Page 68 of 405




Pluto 4D Monitor 3 Marine Seismic Survey Environment Plan

Species name Common name EPBC Act (Cth) (as per PMST report Potential for interaction
Appendix C)
Threatened status Migratory status Operational Area EMBA
Phaethon rubricauda Red-tailed tropicbird (Indian Endangered N/A Species or its habitat likely to Species or its habitat likely to
westralis Ocean) occur in area occur in area
Pterodroma mollis Soft-plumaged petrel Vulnerable N/A N/A Species or its habitat may occur
in area
Rostratula australis Australian painted snipe Endangered N/A N/A Species or its habitat likely to
occur in area
Sterna dougallii Roseate tern N/A Migratory N/A Breeding known to occur in area
Sternula albifrons Little tern Vulnerable Migratory N/A Breeding known to occur in area
Sternula nereis nereis Australian fairy tern Vulnerable N/A Foraging, feeding or related Breeding known to occur in area
behaviour likely to occur in area
Thalassarche carteri Indian yellow-nosed Vulnerable Migratory N/A Species or its habitat may occur
albatross in area
Thalasseus bergii Greater crested tern N/A Migratory N/A Breeding known to occur in area
Tringa nebularia Common greenshank Endangered Migratory N/A Species or its habitat likely to
occur in area

Table 4-13: Seabird and shorebird biologically important areas within the Operational Area and the EMBA

Species BIA type Approx. distance and direction

from Operational Area (km)

Wedge-tailed shearwater | Reproduction (breeding) and foraging (Montebello Islands, Barrow Island) Overlaps

Roseate tern Reproduction (breeding) (Montebello Islands, Barrow Island) 24 km south-east (Montebello Islands)

Fairy tern Reproduction (breeding) (Montebello Islands, Barrow Island, Thevenard Island, Ningaloo Coast) 19 km south-east (Montebello Islands)

Lesser crested tern Reproduction (breeding) (Montebello Islands, Lowendal Islands, Barrow Island, Thevenard Island) 21 km south-east (Montebello Islands)
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Figure 4-9: Seabird and migratory shorebird biologically important areas near the Operational Area
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4.6.41 Wedge-tailed shearwater

The wedge-tailed shearwater (Arena pacific) is a pelagic, marine seabird known from tropical and subtropical
waters (DCCEEW, 2025a). Its distribution is widespread across the Indian and Pacific oceans, with most pairs
breeding in Australia, mostly on islands in WA between Rottnest Island in the south to Ashmore Reef in the
north (DCCEEW, 2025a).

Adults are absent from their breeding colonies during the interbreeding period and return from their tropical
Indian Ocean over-wintering grounds from late June onwards to re-excavate their burrows (Pendoley
Environmental, 2019). This species is highly synchronous in timing of breeding; all eggs within a colony are
laid within a 10-day period (Pendoley Environmental, 2019). Once hatched, adults leave the burrows to forage
locally during the day, returning at night to feed chicks until they are ready to fledge (Nicholson, 2002). Due to
the high synchronicity in egg laying, fledging is restricted to the first two weeks of April (Nicholson, 2002).

This species is seen in north-west WA from June to April (DBCA, 2017). The breeding season in the Pilbara
region occurs between November and April (DBCA, 2017). Breeding behaviours are typically nocturnal in
wedge-tailed shearwaters, with adults returning to and departing the colony, and fledglings departing the
colony at night. In the lead-up to fledging, chicks also leave their burrows to exercise their wings. This species
forages relatively close to breeding islands and its diet consists of squid, fish and crustaceans (DSEWPaC,
2012b), tracking studies found that foraging activities at sea were more frequent during the day compared to
night (Catry, et al., 2009; Weimerskirch, et al., 2020).

Studies indicate wedge-tailed shearwaters breeding on the Muiron Island (north) undertake extensive foraging
trips during the incubation period (1,200 to 1,400 km) and shorter trips during chick rearing (<300 km (Cannell,
et al., 2019)). Longer foraging trips took individuals in a northwest direction offshore towards oceanic
seamounts. Conversely, the shorter tended to include waters to the west and northwest of the Muiron Islands
(Cannell, et al., 2019). In addition to the Muiron Islands, this dual foraging strategy, whereby parents alternate
or mix short and long trips, have been recorded in wedge-tailed shearwaters breeding in the east of Australia
(Peck & Congdon, 2005), and New Caledonia (Weimerskirch, et al., 2005). However, divergent foraging
strategies have been detected between colonies, which is linked to the proximity of colonies to high-productivity
waters (Peck & Congdon, 2005; Weimerskirch, et al., 2005).

The Operational Area overlaps with the reproduction (breeding) BIA for this species, occurring at Montebello
Islands (about 28 km south-east of the Operational Area), which may overlap with foraging wedge-tailed
shearwaters during incubation. The timing of the Petroleum Activity (refer to Section 3.7) limits the survey
activities to a period outside the wedge-tailed shearwater fledgling emergence period.

4.6.5 Seasonal sensitivities for protected species

Seasonal sensitivities for protected migratory species identified as potentially occurring within the Operational
Area are identified in Table 4-14. Seasonal sensitivities for species in the wider NWMR are described in
Woodside’s Master Existing Environment (refer to Section 2.2.3).
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Table 4-14: Key seasonal sensitivities for protected migratory species identified as occurring within
the Operational Area

Species Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep| Oct | Nov | Dec

Fish, sharks and rays

Whale shark — foraging

(northward from Ningaloo)'

Mammals
Pygmy blue whale —

northern migration?

Pygmy blue whale —

southern migration®

Humpback whale — northern
migration*

Humpback whale —
southern migration®

Omura’s whale®

Fin whale

Marine reptiles”

Flatback turtle (Pilbara
genetic stock) — nesting
Flatback turtle, Pilbara
Coast genetic stock —
hatching

Green turtle, NWS genetic
stock — nesting

Green turtle, NWS genetic
stock — hatching

Hawksbill turtle WA genetic
stock — nesting

Hawksbill turtle WA genetic
stock — hatching
Loggerhead turtle — nesting
Loggerhead turtle —
hatching

Seabirds and shorebirds

Wedge-tailed shearwater
(breeding/foraging)?

*Fledging emergence (first two
weeks of April)

Red knot — non-breeding
season (NWMR) ?

Common sandpiper —
non-breeding season 1°

Sharp-tailed sandpiper —
non-breeding season 1°

Curlew sandpiper —
non-breeding season 10
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Species Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct Nov | Dec

Streaked shearwater —
non-breeding season 10

Lesser frigatebird —
non-breeding season 10

Great frigatebird —
non-breeding season 10

Eastern curlew —
non-breeding (NWMR) "0

White-tailed tropicbird 1°

Species may be present in the Operational Area

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

Note: Red outlined cells indicate the timing of Petroleum Activity (refer to Section 3.7).
References for species seasonal sensitivities:

1. DCCEEW (2024a), TSSC (2015b), Norman, et al. (2017).

2. DCCEEW (2024a), DSEWPaC (2012a), McCauley, et al. (2018), Commonwealth of Australia (2015a), Thums, et al.
(2022).

3. DSEWPaC (2012a), McCauley & Jenner, (2010), McCauley, et al. (2018), Commonwealth of Australia (2015a), Thums,
et al. (2022).

DCCEEW (2025b), TSSC (2015a), DSEWPaC (2012a), Salgado Kent, et al. (2012).

TSSC (2015a), Commonwealth of Australia (2015a), McCauley, et al. (2018), Thums, et al. (2022), McCauley & Jenner
(2010).

Cerchio, et al. (2019).

Commonwealth of Australia (2017).

Pendoley Environmental (2019), Nicholson (2002), DCCEEW (2025a).
. DCCEEW (2024a).

10. DCCEEW (2025c¢).

oA

© ® N>

4.7

Two KEFs overlap the Operational Area. KEFs within the Operational Area and EMBA are identified and
described in Table 4-15. Woodside’s Existing Environment, as previously submitted to NOPSEMA
(Section 2.2.3), summarises the characteristics for the relevant KEFs. Figure 4-10 shows the spatial overlap
with KEFs and the Operational Area.

Key ecological features

Table 4-15: Key ecological features within the Operational Area and EMBA

Key ecological feature

Distance (minimum) and direction from
Operational Area to KEF (km)

Continental Slope Demersal Fish Communities

Overlapping

Ancient Coastline at 125 m Depth Contour

Overlapping

Commonwealth waters adjacent to Ningaloo Reef

173 km south-west

Exmouth Plateau

55 km west

Glomar Shoal

120 km east

Canyons linking the Cuvier Abyssal Plain and the Cape
Range Peninsula

132 km south-west

While the Operational Area overlaps the Ancient Coastline at 125 m Depth Contour KEF and the Continental Slope
Demersal Fish Communities KEF, there are no planned interactions with the seabed during the Petroleum Activity.
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Figure 4-10: Key ecological features overlapping the Operational Area
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4.7.1 Ancient Coastline at 125 m depth contour

The Ancient Coastline at 125 m Depth Contour KEF is recognised for its biodiversity values (unique sea-floor
feature with ecological properties of regional significance), which apply to both the benthic and pelagic habitats
within the feature (DSEWPaC, 2012a).

Parts of the Ancient Coastline, particularly where it exists as a rocky escarpment, are thought to provide
biologically important habitats in areas otherwise dominated by soft sediments (DSEWPaC, 2012a). The
escarpment-type features may also facilitate mixing within the water column due to upwelling, providing a
nutrient-rich environment. Little is known about fauna associated with the hard substrate of the escarpment,
but it is likely to include sponges, corals, crinoids, molluscs, echinoderms and other benthic invertebrates
representative of hard substrate fauna in the NWS bioregion (DSEWPaC, 2012a).

Although the Ancient Coastline adds extra habitat types to a representative system, the habitat types are not
unique to the coastline as they are widespread on the upper shelf (Falkner, et al., 2009).

4.7.2 Continental slope demersal fish communities

This species assemblage is recognised as a KEF because of its biodiversity values, including high levels of
endemism.

The diversity of demersal fish assemblages on the continental slope in the Timor Province, the Northwest
Transition and the Northwest Province is high compared to elsewhere along the Australian continental slope.
The continental slope between North West Cape and the Montebello Trough has more than 500 fish species,
76 of which are endemic, which makes it the most diverse slope bioregion in Australia (Last, et al., 2005).

Demersal fish species occupy two distinct demersal biomes associated with the upper slope (225 to 500 m
water depths) and the mid-slope (750 to 1,000 m). Bacteria and fauna on the continental slope are the basis
of the food web for demersal fish and higher-order consumers in this system.

4.8 Protected places

One protected place overlaps the Operational Area: the Montebello Marine Park (Multiple Use Zone
(IUCN VI)). Protected places within the Operational Area and EMBA are identified in Table 4-16 and presented
in Figure 4-11. Woodside’s Master Existing Environment (refer to Section 2.2.3) outlines the values and
sensitivities of protected places and other sensitive areas in the Operational Area and 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: X0000AH1500001177 Revision: 0 Page 75 of 405

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



Pluto 4D Monitor 3 Marine Seismic Survey Environment Plan

Table 4-16: Established protected places and other sensitive areas overlapping the EMBA

Distance and direction from
Operational Area to protected
place or sensitive area (km)

IUCN category* or relevant
park zone overlapping the
Operational Area and/or

EMBA
AMPs
NWMR
Montebello AMP Overlaps \i
Gascoyne AMP 133 km south-west \
Ningaloo AMP 173 km south-west 1\
State Marine Parks and Nature Reserves
Marine Parks
Montebello Islands 20 km south-east N/A
Barrow Island 53 km south N/A
Ningaloo 175 km south-west N/A
Marine Management Areas
Barrow Island 25 km south-east N/A
Muiron Islands 158 km south-west N/A
Conservation Parks
Montebello Islands 27 km south-east N/A
Nature Reserves
Boodie, Double, Middle islands 77 km south N/A
Airlie Island 118 km south N/A
Barrow Island 54 km south-east N/A
Muiron Islands 162 km south-west N/A

*Conservation objectives for IUCN categories include:

la: Strict Nature Reserve
Ib: Wilderness Area
II: National Park

lll: Natural Monument or Feature

IV: Habitat/Species Management Area

V: Protected Landscape

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

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.
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Figure 4-11: Protected areas overlapping the EMBA
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4.8.1 Montebello Marine Park

The Montebello Marine Park includes shallow shelf environments and protects shelf and slope habitats, as
well as pinnacle and terrace seabed features. Ecosystems within the marine park are representative of the
Northwest Shelf Province, including a dynamic environment influenced by strong tides, cyclonic storms,
long-period swells and internal tides (DNP, 2018). The bioregion includes diverse and benthic and pelagic fish
communities. The marine park supports the values associated with the Ancient Coastline at 125 m depth
contour KEF (described in Section 4.7.1), which intersects the marine park.

As noted in the North-west Marine Park Management Plan, there is limited information about the cultural
significance of this marine park (DNP, 2018). The Yamatji Marlpa Aboriginal Corporation is the Native Title
Representative Body for the Pilbara region. Sea Country is valued for Indigenous cultural identity, health and
wellbeing. Across Australia, Indigenous people have been sustainably using and managing their Sea Country
for tens of thousands of years.

No international, Commonwealth or national listings apply to this marine park; however, this marine park is
adjacent to the Western Australia Barrow Island and the Montebello—Barrow Island Marine Conservation
Reserves which have been nominated for national heritage listing. This marine park contains two known
shipwrecks listed under the Historic Shipwrecks Act 1976: Trial (wrecked in 1622), the earliest known
shipwreck in Australian waters, and Tanami (unknown date).

The marine park supports important tourism, commercial fishing, mining and recreational activities.
4.9 Socioeconomic environment

4.9.1 Cultural values and heritage

Woodside recognises the 'environment' for the purpose of the evaluation required under the Environment
Regulations includes:

o the heritage value of places
e the social, economic and cultural features of the broader environment.

In this section, the heritage value of places within the Operational Area and EMBA and the cultural features of
these areas are described. Description of cultural values and heritage as they relate to the wider NWMR are
described in Woodside’s Master Existing Environment (refer to Section 2.2.3).

49.1.1 Native title

For the activity in this EP, there is one Native Title claim or determination overlapping the EMBA and a further
four that are coastally adjacent to the EMBA. Table 4-17 lists these. However, it does not differentiate between
claims and determinations, as rights and interests may exist within either of these.

There are no Indigenous Land Use Agreements (ILUAs) overlapping the EMBA and one that is coastally
adjacent to the EMBA (Table 4-17). Figure 4-12 shows the relevant Native Title claims or determinations and
ILUAs relevant to the EMBA. How Woodside considers native tile rights and interests is described in
Woodside’s Master Existing Environment (refer to Section 2.2.3).

4.9.1.2 Coastally adjacent First Nations groups

To identify cultural features and heritage values that may exist outside of Native Title claim, determination and
ILUA areas, Woodside considers Native Title claims, determinations and ILUAs coastally adjacent to the EMBA
to be an instructive means of identifying potentially relevant First Nations groups to consult (see
Section 5.3.2.1).

How Woodside engages with coastally adjacent First Nations groups is described in Woodside’s Master
Existing Environment (refer to Section 2.2.3).
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Figure 4-12: Operational Area and the EMBA in relation to Native Title claims, determinations and Indigenous Land Use Agreements
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Table 4-17: Summary of Native Title claims, determinations and Indigenous Land Use Agreements
that overlap or are coastally adjacent to the EMBA

Claim/determination/ ILUA | Registered Native Title Body | Overlap with the Coastally
Corporate EMBA adjacent to the
EMBA

Claim/determination

Gnulli, Gnulli #2 and Gnulli #3 — | Nganhurra Thanardi Garrbu Yes Yes

Yinggarda, Baiyungu and Aboriginal Corporation, Yinggarda

Thalanyji People Aboriginal Corporation

Nhuwala Claim Yamatji Marlpa Aboriginal Yes Yes
Corporation

Thalanyji/Nhuwala Peoples Buurabalayji Thalanyji Aboriginal No Yes
Corporation

Kariyarra Kariyarra Aboriginal Corporation No Yes

Ngarluma/Yindjibarndi Yindjibarndi Aboriginal No Yes
Corporation, Ngarluma Aboriginal
Corporation

Thalanyji Buurabalayji Thalanyji Aboriginal No Yes
Corporation

Yaburara and Mardudhunera Wirrawandi Aboriginal Corporation | No Yes

People

ILUA

KM and YM Indigenous Land Wirrawandi Aboriginal No Yes

Use Agreement 2018 Corporation, Robe River Kuruma
Aboriginal Corporation

49.1.3 Marine parks

Woodside assesses cultural values within marine park management plans where the Operational Area or
EMBA overlaps a marine park.

Woodside considers these management plans to determine whether cultural features and heritage values have
been identified and whether there are specified Traditional Custodians or representative bodies to contact
regarding potential cultural features and heritage values. The cultural features and heritage values determined
to be relevant are outlined in Table 4-19.

The Operational Area overlaps one Commonwealth Marine Park (the Montebello Marine Park (Multiple Use
Zone (IUCN VI)), managed under the North-West Marine Parks Network Management Plan (DNP, 2018). The
EMBA overlaps multiple Commonwealth and State marine parks (refer to Section 4.8). Where these plans
specify identifiable representative bodies who may hold knowledge of heritage values or cultural features —
including Registered Native Title Bodies Corporate — Woodside consults these bodies (Section 5.3.2.1 and
Appendix F). Consultation with these groups may identify heritage values and cultural features beyond those
addressed in the marine park management plans. Identifiable representative bodies were specified for the
marine parks overlapped by the EMBA (Table 4-18).

The Management Plan for the Ningaloo Marine Park and Muiron Islands Marine Management Area 2005—
2015: Management Plan Number 52 (Marine Parks and Reserves Authority, 2005) (relating to the Muiron
Islands Marine Management Area and Ningaloo Marine Park) notes the aesthetic values of the seascape as
a cultural value and that “Panoramic vistas of turquoise lagoon waters, reefs, beaches, breaking surf and the
blue open ocean beyond the reef line are major attractions of the reserves.” In particular, the plan notes that
“Inappropriate structures along the coastline, on the islands and in the surrounding waters have the potential
to degrade the aesthetic values of the reserves. Coastal developments and maritime infrastructure projects
must therefore be planned with careful consideration of this issue.”

As the Petroleum Activity described in this EP does not include the addition of any structures within these
parks, no impact on the aesthetic values of these parks is anticipated. In addition, the Nyinggulu (Ningaloo)
Coast is highly valued by the Traditional Owners of the area, with many significant cultural values, including
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cultural heritage sites and places of ceremonial and mythological significance. Undertaking customary
activities on Country is central to maintaining the cultural heritage of the land. Such activities are an important
part of Traditional Owner and wider Aboriginal culture, enabling maintenance of traditional relationships with
the land and water, knowledge sharing, engagement in traditional practices, and access and looking after
significant places (DBCA, 2022).

Table 4-18: Summary of the Operational Area and EMBA overlap with Commonwealth and State
Marine Park Management Plan areas

Marine Park Management Plan Operational EMBA Specified bodies
Area overlap overlap

Commonwealth Marine Park Management Plan

Montebello AMP Yes Yes Yamatji Marlpa Aboriginal Corporation
Gascoyne AMP No Yes Yamatji Marlpa Aboriginal Corporation
Ningaloo AMP No Yes Yamatji Marlpa Aboriginal

Corporation, Nganhurra Thanardi
Garrbu Aboriginal Corporation

State Marine Park Management Plan

Montebello Island Marine Park No Yes No identifiable body specified
Barrow Island Marine Park No Yes No identifiable body specified
Barrow Island Marine Management Area | No Yes No identifiable body specified
Ningaloo Marine Park No Yes Yamatji Marlpa Aboriginal

Corporation, Nganhurra Thanardi
Garrbu Aboriginal Corporation

Muiron Island Marine Management Area | No Yes No identifiable body specified

4914 Sea Country values

Sea Country values of marine ecosystems are further described in Woodside’s Master Existing Environment
(refer to Section 2.2.3). An impact to marine ecosystems has the potential to impact cultural values where the
impact is detectable within Sea Country. Potential impacts to these cultural values are assessed in Section 5.

Woodside initiates consultation on cultural values of Sea Country where Traditional Custodians or
representative institutions are identified, or self-identify, as relevant persons.

Cultural features or heritage values related to marine species within the Operational Area or EMBA raised by
Traditional Custodians when preparing the EP are outlined in Table 4-20. Values identified in publicly available
literature are summarised in Table 4-19.

4.9.1.4.1  Desktop assessment of Sea Country values

Publicly available sources were assessed for any records of previously identified Sea Country values or cultural
features that may overlap the EMBA or Operational Area. Where cultural features or Sea Country values were
identified, these are summarised in Table 4-19 according to the First Nations groups (where identified or
inferable) who hold these values.
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Table 4-19: Cultural features and heritage values identified in publicly available literature

skeletal material/burial sites, camps, meeting places, hunting places and water
sources.

Feature: resources including gajalbu (emu), bundgurdi (kangaroo), bardurra (bush
turkey), majun (marine turtles), turtle eggs, bilygurumarda (osprey), fish, shellfish and
plants.

Feature: mudflats, mangroves and sand dunes provide a critical breeding ground for
marine and terrestrial wildlife.

Value: the Ningaloo region contains cultural heritage dating back at least 32,000 years,
including ceremonial thalu sites.

Value: connection to Country is important to the Traditional Owners’ spirituality and
religion.

Value: caring for Country.

"The southern coastal reserves along the Ningaloo Coast are jointly managed by
Traditional Owners and the Department of Biodiversity, Conservation and Attractions
(DBCA). The Joint Management Body ensures that the Traditional Owners have an
opportunity to make decisions about environmental management and land use".

Note: This document also includes information that cannot be copied, reproduced or
used without consent.

First Nations Features and values Source Potential for overlap
group Operational Area EMBA
nulli eature: resources including marine animals. eck on beha ossible (unspecifie ossible (unspecifie
Gnulli Feat including i imal Peck on behalf | Possible (unspecified) | Possible (unspecified)
i f the Gnulli
(Balyung_;_u, Value: traditional knowledge holds that ancestors live on the land and in the water. Eati\?e T?tlljel Possible (unspecified) | Possible (unspecified)
$halanyé|, ) Therefore, Indigenous people have obligations to access and care for these places Claim Group v
inggarda ;
99 (e.g. keeping them clean). State of
Western
Australia (2019)
Feature: heritage sites in the Ningaloo region include shell middens, artefact scatters, DBCA (2020) No Possible (shoreline

accumulation areas)

Possible (turtles, fish)
No (other resources)

Possible (turtles,
turtle eggs, fish,
shellfish)

No (other resources)

No

Possible (mangroves)

No

Possible (unspecified,
but likely refers to
onshore areas
outside the EMBA)

Possible (unspecified)

Possible (unspecified,
but likely due to
location of EMBA)

No

Yes
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Feature: archaeological sites on Barrow Island.

Value: connection to Country.

No

First Nations Features and values Source Potential for overlap
group Operational Area EMBA
Feature: resources including mangrove crabs, gastropods, shellfish, dugong, turtle. Morse (1993) Possible (all but Possible (all)
mangrove crabs)

Kariyarra Value: traditional knowledge recalls that a salt water serpent lives in the sea and brings | Zaunmayr Possible (unspecified) | Possible (unspecified)
fish to shore. (2016)

Thalanyji Feature: resources including fish, shellfish, crabs, crustaceans, sea urchins, turtle, Commonwealth | Possible (fish, turtle, Possible (fish, turtle,
dugong and flora and fauna associated with mangrove communities. of Australia dugong, invertebrate) | dugong, invertebrate)

(2002)

Possible (shoreline
accumulation)

Possible (unspecified)

Possible (unspecified)

Feature: resources including turtles, eggs, fish, shellfish and plants.

DBCA & Parks

Possible (fish, turtle)

Possible (fish, turtle,

and Wildlife eggs, shellfish)
Service (2002)
Value: connection to Country. DBCA (2022) Possible (unspecified) | Possible (unspecified)
Value: transfer of knowledge. Possible (unspecified) | Possible (unspecified)
Value: access to Country. Possible (unspecified) | Possible (unspecified)
Value: access to Barrow Island and possibly Montebello Islands. Hook, et al. No Possible
(2004)
Feature: artefact scatters are located in coastal sand dunes. Hook (2020) No Possible (shoreline
accumulation areas)
Feature: burials are located in coastal sand dunes. No Possible (shoreline
accumulation areas)
Feature: archaeological sites are located on Barrow Island. Ditchfield, etal. | No Possible (shoreline
(2018) accumulation areas)
Paterson (2017)
Feature: archaeological sites are located at Barrow and Montebello Islands. Dortch, et al. No Possible (shoreline
(2019) accumulation areas —

Barrow Island)
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Value: people have kin relationships to important animals, plants tides and currents.

First Nations Features and values Source Potential for overlap
group Operational Area EMBA
Feature: archaeological evidence of the use of resources including fish, turtles, marine No Possible (submerged,
mammals, crocodiles, crabs and sea urchins. highly unlikely for
most evidence of
faunal use to survive
inundation)
Feature: thalu ceremonial sites for the increase of turtle, shark, ray, fish, squid, DBCA (2022) No No (ceremonial use)
octopus, hill kangaroo and emu. Possible (submerged
thalu sites, e.g.
petroglyphs)
Feature: ceremonies. No No
Value: connection to Country. Possible Possible
Value: transfer of knowledge. Possible Possible
Value: access to Country. Possible Possible
Unspecified Feature: the ocean can include sacred sites and songlines. Smyth (2008) Possible (unspecified) | Possible (unspecified)

Possible (unspecified)

Possible (unspecified)

Feature: archaeological sites in submerged landscapes.

Crabtree, et al.

(2021)

Possible

Possible

Value: Sea Country has customary Law defining ownership and management rights
and responsibilities.

Muller (2008)

Possible (unspecified)

Possible (unspecified)

Value: knowledge of Sea Country.

Kearney, et al.

Possible (unspecified)

Possible (unspecified)

Value: connection to Sea Country. (2023) Possible (unspecified) | Possible (unspecified)
Value: care for Sea Country. Possible (unspecified) | Possible (unspecified)
Value: the extent of Sea Country is determined by the travels of Dreaming ancestors. Possible (unspecified) | Possible (unspecified)
This is recorded and conveyed through songlines.

Feature: archaeological sites indicate islands were occupied before sea level rise. DBCA (2020) No Possible (submerged)
Value: Mermaid Sound. No No
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seas and landforms.

First Nations Features and values Source Potential for overlap
group Operational Area EMBA

Murujuga Aboriginal | Value: Murujuga (Dampier Peninsula). Woodside

Corporation "...all living things in Mermaid Sound are connected and important...Mermaid Sound (2023)

representing and Dampier Archipelago (Murujuga) is considered one place where the entire

Eg:;?ea'Ngar“ environment and all ecosystems hold both cultural and environmental value”.

(Mardudhunera, The following fauna, communities and habitats were identified as being culturally

Ngarluma, important:

y:ong-Go0- 100 |, dolphins Possible Possible

Yindjibarndi) (MAC) | ¢ whales, and particularly humpback whales Possible Possible
e dugongs Possible Possible
o fish Possible Possible
e seasnakes No Possible
o turtles Possible Possible
e squid No Possible
e corals Possible Possible
e seagrass No Possible
e mangroves No Possible
e microalgal communities. No Possible
¢ subtidal soft-bottom communities No Possible
e intertidal sand and mudflat communities No Possible
e rocky shores. No Possible

Ngarluma Value: Manggan (creative beings) used supernatural force to shape the hills, rivers, DNP (2018) Possible (unspecified) | Possible (unspecified)
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First Nations
group

Features and values

Source

Potential for overlap

Operational Area

EMBA

Ngarda-Ngarli
(Mardudhunera,
Ngarluma,
Wong-Goo-Tt-Oo,
Yaburara and/or
Yindjibarndi)

Value: Creation stories.

Value: Murujuga.

Murujuga is ‘where the Law came up out of the sea and travelled inland’. The following
story explains the origin of Murujuga Sea Country:

It was the Marrga and Minkala/Mangunyba (Skygod) that named and shaped the
country, then all the birds and the animals, and finally the Ngardangali (Aboriginal
people) came from Marrga themselves. In other places they call this the ‘dreaming’, but
here we call it Ngurra Nyunjunggamu — ‘when the world was soft’.

Value: marine subsistence resources.

...marine resources were favoured by the occurrence of discarded turtle and fish bones
near old fireplaces throughout the archipelago...spears for fishing and hunting turtles
were made from hard woods sharpened to a point. Turtle shells were utilised for
carrying and bathing babies and for cooking.

Feature: Cape Bruguieres Island.

Feature: submerged and terrestrial archaeological sites.

Cape Bruguieres Island has high potential to reveal how Ngardangali adapted to
marine transgression through the identification and analysis of submerged and
terrestrial sites. p70

The identification of an ephemeral waterway associated with engravings, grinding
patches and lithics demonstrates that water would have been available to the
Ngardangali during the wet season.

Leach (2020)

Possible (unspecified)

Possible (unspecified)

No

No

No Possible
No No
No No
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First Nations
group

Features and values

Source

Potential for overlap

Operational Area

EMBA

Value: Murujuga.

Comments by MAC Deputy Chairperson Vince Adams:

“Everything you see at Murujuga — the hills and creeks, the trees, the spiritual places,
the rock art and the camping places — it is all part of our story here. Our ancestors have
been looking after this country since the world was soft, and everything you see here —
that is all here because we have been keeping it strong with our Lore that was put in
place for country and the Law that was given to Aboriginal people to do. From when it
was a desert, all the way to what it looks like now. Country has been made strong
because we had the knowledge in our Lore and Law of how to look after it all along,
even when it changed. Our ancestors gave us this knowledge of Country. They taught
us everything is connected. They gave us the responsibility to care for it and to pass on
that knowledge to our children. Murujuga is a significant place for Aboriginal people
across the Pilbara and beyond. It is the starting place for some of our songlines.”

Value: songlines.

Feature: submerged landscapes.

“The songlines describe landmarks and events that occurred during ngurra
nyujunggamu (when the world was ‘soft’). They connect to important inland sites, such
as Uluru and some of them extend across to the east coast of Australia.

There are songlines that our Elders share today that date back to the time before sea
levels rose and turned the hills and valleys of Murujuga into submerged landscapes
and the islands of the Dampier Archipelago today.”

Value: intergenerational knowledge.

For us, as Ngarda-Ngarli, we hope by sharing knowledge and educating people, we
can fulfil our responsibilities to care for our Country going into the future.

Value: archaeological sites.

Archaeological sites around Shark Bay tend to be close to the shoreline. Edel Land was
a particularly important place for early Aboriginal people with a stone quarry at Crayfish
Bay, fresh water at Willyah Mia on Heirisson Prong, and numerous middens and camp
sites. There is also a burial site at Heirisson Prong.

MAC (2023b)

No (based on specific
location)

No (based on specific
location)

No (based on specific
location)

No (based on specific
location)

No (based on specific
location)

No (based on specific
location)

Possible (unspecified)

Possible (unspecified)

No (based on specific
location)

No (based on specific
location)

Value: traditional knowledge recalls that the sea is a source of creation for flying foxes.

Value: petroglyphs are understood as permanent signs left by ancestral beings.

Department of
Environment

Possible (unspecified)

Possible (unspecified)

No

No
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First Nations
group

Features and values

Value: petroglyphs depict the Law.

Value: cultural obligations to look after places of special potency.

Value: petroglyphs are important in initiation and education.

Source

and
Conservation
(2013)

Potential for overlap

Operational Area

EMBA

No

No

Possible (unspecified)

Possible (unspecified)

No

No

Value: the sea is acknowledged a starting point for songlines, including the flying fox
songline.

MAC (2023a)

Possible (unspecified)

Possible (unspecified)

Feature: resources including fishes, turtles and dugong. Water Possible Possible (all)
Corporation No (dugon
(2019) (dugong)
Value: traditional knowledge recalls a sea serpent which travelled from the coast to Possible (unspecified) | Possible (unspecified)
inland pools.
Value: traditional knowledge recalls a water serpent from the ocean now lives in an Barber & Possible (unspecified) | Possible (unspecified)

inland pool. He created many sites and punishes Law breakers.

Value: In a separate account a sea serpent punishing people was driven back to the
sea by a freshwater serpent.

Jackson (2011)

Possible (unspecified)

Possible (unspecified)

Value: traditional knowledge recalls Manggan created the seas. Ngarluma Possible (unspecified) | Possible (unspecified)
Aboriginal
Corporation
(n.d.)
Value: traditional knowledge recalls Pannawonica Hill being carried from the sea near Hook, et al. No (based on specific | Possible
Barrow Island or Murujuga by a spirit bird. (2004) location)
Value: traditional knowledge recalls Murujuga is where ancestral beings emerged from Australian No (based on specific | No (based on specific
the sea and brought the Law. Heritage location) location)

Council (2012)

Feature: submerged First Nations archaeological sites in Cape Bruguieres channel.

Benjamin et al.
(2020)

No (based on specific
location)

No (based on specific
location)

Feature: submerged First Nations archaeological sites in Cape Flying Foam Passage.

Benjamin et al.
(2023)

No (based on specific
location)

No (based on specific
location)
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First Nations
group

Features and values Source Potential for overlap
Operational Area EMBA
Value: traditional knowledge recalls Maarga (creation ancestors) lifted the land and sky | Milroy & Revell Possible (unspecified) | Possible (unspecified)
out of the ocean. (2013)
Japingka
Aboriginal Art

Gallery (2023)

Feature: submerged waterholes related to the Kangaroo songline.

Value: traditional knowledge holds that songlines continue beyond the current coast
and across the submerged landscape.

Kearney, et al.
(2023)

Possible (unspecified)

Possible (unspecified)

Possible (unspecified)

Possible (unspecified)

Value: songlines are captured through storytelling, rock art, songs and dance, and in
the landmarks themselves.

Value: Murujuga is the start of many songlines, including the Seven Sisters.

Bainger (2021)

Possible (unspecified)

Possible (unspecified)

No (based on specific
location)

No (based on specific
location)

Value: songlines at Murujuga date back to times when the sea-level was lower.

MAC (2023b)

No (based on specific
location)

No (based on specific
location)

Feature: rock art.

Feature: sacred sites.

Weerianna
Street Media
Production
(2017)

No

No

Possible (unspecified)

Possible (unspecified)

Feature: resources including fish, turtles.

Feature: fish traps exist throughout the archipelago.

Feature: shell middens exist on coastal margins.

Feature: submerged archaeological sites.

Value: Law emerged from the sea and travelled inland.

Leach (2020)

Possible Possible
No Possible
No Possible
No Possible

Possible (unspecified)

Possible (unspecified)

Feature: resources including mangrove seeds, turtles, turtle eggs.

Value: it is recalled that ceremonies were conducted on islands.

Smyth (2008)

Possible (turtles only)

Possible

No

Possible
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First Nations Features and values Source Potential for overlap
group Operational Area EMBA

Feature: archaeological sites on Murujuga. McDonald No No
(2015)
McDonald
(2023)

Feature: archaeological sites on Enderby Island. McDonald, et al. | No No
(2022a)

Feature: archaeological sites on Rosemary Island. McDonald, et al. | No No
(2022b)

Feature: petroglyph and other archaeological sites at Murujuga. Dortch, et al. No No
(2019)

Feature: archaeological evidence of the use of resources including fish, turtles, marine
mammals, crocodiles, crabs and sea urchins.

Possible (unspecified)

Possible (unspecified)

Ngarluma and

Value: Creation sprits.

Rijavec (2004)

Possible (unspecified)

Possible (unspecified)

“Songlines are like historical events captured in a few different ways, through
storytelling, rock art, songs and dance, and in the landmarks themselves,” says Clinton
Walker, a Ngarluma and Yindjibarndi man who calls Western Australia’s sun-baked
Pilbara home. “Aboriginal people use songlines as a means of navigation, following all
the landmarks they sing about. You may not have been there, but the songs give you
enough information to find your way. Our people learn hundreds of songs.”

Value: Mackerel Islands.

location)

Yindjibarndi “In our Law it is said that in the beginning the sky was very low. When the creation

spirits got up from the ground, they lifted the sky and the world out of the sea.”

Value: submerged landscape. Ward, et al. Yes Yes

“...sea as an inseparable extension of the land.” (2022)

Value: songlines. Weerianna No (based on specific | No (based on specific
Street Media location) location)
Producti

Feature: rock art. (2r81 ;J)C on No (based on specific | No (based on specific

location)

No (based on specific
location)

No (based on specific
location)
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First Nations
group

Features and values Source Potential for overlap
Operational Area EMBA
Value: songlines. No (based on specific | No (based on specific
From here | depart for the Mackerel Islands, a cluster of isles and atolls that lie location) location)
22 kilometres off the coast. Aboriginal people followed songlines here until about
8,000 years ago, when the landforms were separated from the mainland.
The Warlu Way, which leads to Karijini, follows a songline created by a Dreamtime sea
serpent, or warlu.
Value: built heritage. No No
Value: Sea Country. DNP (2018) Possible (unspecified) | Possible (unspecified)

Value: rights and responsibilities over Sea Country.
"Sea Country is valued for Indigenous cultural identity, health and wellbeing."

Value: songlines.

It is recognised that spiritual corridors extend from terrestrial areas into nearshore and
offshore waters, a number of marine animals are totems for Indigenous people, and
that songlines pass through marine parks.

Possible (unspecified)

Possible (unspecified)

Possible (unspecified)

Possible (unspecified)

Feature: submerged fish traps.

...evidence from Traditional Owners that submerged fish traps are present along
drowned waterways throughout the archipelago.

Value: archaeological sites.

Feature: shell midden sites on coast.

Leach (2020)

No (based on specific
location)

No (based on specific
location)

No (based on specific
location)

No (based on specific
location)

No (based on specific
location)

No (based on specific
location)

Value: Barrow Island and Montebello Islands.

Feature: submerged archaeological sites.

Value: Murujuga Cultural Landscape.

Dortch, et al.
(2019)

No Possible
No Possible
No No

Value: archaeological sites/material.

McDonald, et al.
(2022c)

No (based on specific
location)

No (based on specific
location)
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First Nations
group

Features and values

Feature: Cape Range and Montebello Islands.

“..rock art, shell middens, tools, stone artefacts that continue to demonstrate the use of
the islands well before the inundation of the last Ice Age. Example of coastal people's
patterns...report on sea urchin spines as evidence of intertidal zone exploitation by
groups during low tide, faunal remains of species found in other archaeological
assemblages from Cape Range and Montebello Islands.”

Source

Potential for overlap

Operational Area

EMBA

No (based on specific
location)

No (based on specific
location)
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4.9.1.4.2 First Nations archaeological heritage assessment

First Nations archaeological heritage in relation to the NWMR is described in Woodside’s Master Existing
Environment (refer to Section 2.2.3).

The Department of Planning, Lands and Heritage (DPLH) Aboriginal Heritage Inquiry System was searched,
which showed two Registered Aboriginal Sites and 22 Lodged Aboriginal Sites for the EMBA (Appendix I). The
exact location, access and traditional practices for some of these sites may not be disclosed and if required,
such as in the event of a major oil spill, would involve prioritising further consultation with key contacts within
DPLH and relevant local First Nations communities.

4.9.1.4.3 Underwater Cultural Heritage

More information about First Nations archaeological heritage in relation to the Ancient Landscape in the NWMR
is described in Woodside’s Master Existing Environment (refer to Section 2.2.3).

All actions involving seabed contact, and most actions undertaken near the seabed, have potential to cause
adverse impact to located or unlocated underwater cultural heritage (DCCEEW, 2024e). Woodside engages
a consultant to undertake a desktop review based on geophysical and bathymetric data, for the potential of
submerged archaeological material, in any areas subject to new seabed disturbance. This approach is
consistent with Assessing and Managing Impacts to Underwater Cultural Heritage in Australian Waters
(DCCEEW, 2024e).

Planned activities do not include seabed contact. Management procedures associated with potential
unplanned impacts to the seabed are outlined in Section 6.8.5.

4.9.1.4.4  Feedback received via consultation to describe the existing environment

First Nations cultural values are communally held. This is reflected in Vision 3 of Dhawura Ngilan that
“Aboriginal and Torres Strait Islander heritage is managed...according to community ownership” (Heritage
Chairs of Australia and New Zealand, 2020). Dhawura Ngilan also specifically notes that “Aboriginal and Torres
Strait Islander...intangible knowledge systems, which are held in songlines and language, are endangered.
This knowledge is held by Elders and the community...” Through consultation with relevant persons,
Registered Native Title Bodies Corporate have identified or raised topics relating to environmental values of
cultural interest. These include a broad interest in the marine fauna, including whales and turtles (Table 1 in
Appendix F).

Feedback received on potential cultural features and heritage values during consultation are described in
Table 4-20.

Woodside has committed to ongoing engagement to further understand these values. Should feedback be
received (including any relevant new information on cultural values), it will be assessed and, where
appropriate, Woodside will apply its management of change (MOC) and revision process (see Section 7.7).
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Table 4-20: Summary of feedback received via consultation to describe the existing environment

e Presence of mythic snakes.

Relevant First Context Description of value/feature/interest Potential for overlap
Nai':::i'\"? dg r°|”pl Operational | EMBA
s Area
Buurabalayji Raised Value: connection to Sea Country. Possible Possible
Thalanyji during Enduring deep connection to Sea Country north of Onslow, extending out to islands off the Pilbara coast
Aboriginal consultation | gy,ch as the Montebello Islands, Barrow Island and the Mackerel Islands.
Corporation for another
EP
Kariyarra Raised Value: turtles. Possible Possible
Aboriginal during ] -
Corporation consultation | Value: access to Sea Country. No Possible
for another ¢ Accessing Sea Country for fishing, trapping, crabbing catching turtle, hunting dugong, using stingray
EP barbs for spears and collecting shellfish.
e Visiting offshore islands at low tide. No Possible
Value: marine species resources. Possible Possible
Resource species of cultural interest to Kariyarra people include marine mammals, fish, molluscs including
bivalves, gastropods and cephalopods.
Value: the existence of intangible cultural heritage including the Yinta (associated with Sea Country). Possible Possible
From Kariyarra Native Title documents it is clear Yinta are significant cultural/spiritual sites, often a pool or
water source but possibly a hill or other feature. These are, at least generally, associated with creation beings
and are a core part of cultural rights to land in determining who can use or speak for an area.
Interest: coastal landforms (cultural interest). No Possible
Interest: coastal native vegetation (cultural interest). No Possible
Feature: cultural interest in cultural heritage sites associated with the coast and the ocean. Possible Possible
Value: traditional fishing and gathering rights in the ocean. Possible Possible
Value: cultural interest in intangible cultural heritage associated with the coast and the ocean. Possible Possible
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Relevant First
Nations group/
individuals

Context

Description of value/feature/interest

Potential for overlap

Operational | EMBA
Area
Value: intergenerational knowledge. Possible Possible
“In addition to their immediate value as sustenance, the gathering and preparation of these resources are
informed by cultural knowledge, and an inability to use these resources may result in a loss of ability to
transfer that knowledge to future generations. Direct impact to communities using these resources will
inherently occur when the resource disappears, is displaced or suffers a reduction in population. Therefore,
these communities may be impacted where there is an impact at the species/population level. Impacts to
resource collection would be limited to temporary exclusion in areas where there are hydrocarbons present,
including shoreline accumulation. Relevant cultural authorities will be engaged in the event of a spill that may
affect them...”
Value: cultural obligations to care for Country, including Sea Country. Possible Possible
Value: secret habitat totems associated with Sea Country. Possible Possible
Interest: assertion of sea rights in native title claim area. No (based Possible
Interpreted as general connection to Country, assertion of rights to access Country, and cultural obligation to | N Northern
care for environmental values of Sea Country. ge{rltow 4
Having duties to look after and protect all of Kariyarra Aboriginal Corporation’s Sea Country. atreeggmlne
Value: marine resources. Possible Possible
Concern raised about the potential for diseases due to adverse event [hydrocarbon spill]
Value: responsibility to care for Sea Country. Possible Possible
Value: marine resources. Possible Possible
Kariyarra explained the most important thing is the preservation of sea life and coastal areas. The ocean
provides critical food sources to their community and Kariyarra Traditional Owners are coastal people so they
have a strong connection to the area and a responsibility to preserve the area for future generations.
Value: river systems are important to the food chain. No No
Value: marine resources:
e shellfish Possible Possible
e cockles Possible Possible
e oysters Possible Possible
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move through Mermaid Sound.
Turtles are most often seen in shallower areas and where there are seagrasses.

Relevant First Context Description of value/feature/interest Potential for overlap
Na.::.n s dgl;:p/ Operational | EMBA
individu e
e clam shells Possible Possible
e con shells Possible Possible
e mullets Possible Possible
e sea cow (dugong). No Possible
Murujuga Raised Value: Mermaid Sound. No Possible
Aboriginal during « the ecosystem health of Mermaid Sound.
Corporation consultation
for another Value: whales. Possible Possible
EP e Whales and other species of totemic importance need to be protected, including their populations,
biodiversity, and migration patterns.
¢ Awhale thalu is an increase at the totemic site that brings whales into the beach. Possible Possible
Value: dolphins. Possible Possible
There are cultural ceremonies associated with communicating with dolphins.
Value: dugongs. No Possible
Dugongs are a food source associated with seagrasses near Gidley Island.
Value: fish. Possible Possible
Specific mentions of fish included thalu ceremonies associated with increasing fish stocks.
Value: sea snakes. Possible Possible
Sea snakes were specifically mentioned as culturally important species.
Value: turtles. Possible Possible
o Flatback, green, hawksbill, loggerhead and leatherback turtles; songline.
The songline associated with the turtle comes from Fortescue to Withnell Bay. This song is sung by four or
five tribes for day and night without consuming food or water.
e Flatback, green, hawksbill, loggerhead and leatherback turtles: They are culturally important species that Possible Possible
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Relevant First
Nations group/
individuals

Context

Description of value/feature/interest

Potential for overlap

Operational | EMBA
Area

¢ Most beaches are nesting sites for turtles, including those on Gidley and Legendre Islands...which also No Possible

identifies Rosemary Island as the most important hawksbill turtle nesting site in Western Australia.
Feature: coral. No No (based on
Concerned about coral bleaching because corals are important. Beautiful colours. They also attract a lot of specific
other things. locations)
Fish carry coral spawn like bees pollinate flowers. If fish were looked after, the corals would get brighter and
brighter (by transmitting nutrients and performing other ecosystem services, fish can be symbiotic with
corals).
Locations identified during consultation include Withnell Bay, Conzinc Bay, and south west of Legendre
Island.
Feature: seagrass. No Possible
e Seagrasses provide protection for animals.
e Locations identified during consultation include Conzinc Island; between Angel and Gidley Islands. No No
Feature: mangroves. No No (based on
Mangroves would have provided shelter, crabbing, digging for shellfish, could be turtle nurseries. ;spe?flc
Locations identified during consultation include Conzinc Bay north end; Flying Foam Passage; Searipple ocation)
Passage; north-east bay of West Lewis Island.
Feature: macroalgal communities. No Possible
Are important primary production sites, habitats, and food sources (not explicitly identified by Elders).
Feature: subtidal soft-bottom communities. No Possible
Support invertebrate diversity (not explicitly identified by Elders).
Feature: intertidal sand and mudflat communities. No Possible
Important primary production sites, support invertebrate diversity and provide food for shorebirds (not
explicitly identified by Elders).
Feature: rocky shores. No No

Habitats for intertidal organisms and provide food for shorebirds (not explicitly identified by Elders).
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Relevant First
Nations group/
individuals

Context

Description of value/feature/interest

Potential for overlap

Operational | EMBA
Area
Feature: other areas of Mermaid Sound of importance (including Conzinc Bay). No No
Fish traps: There are known fish traps in Conzinc Bay, and others would have or do exist in coastal areas of
islands, such as Angel and Gidley Islands. People still use the Conzinc Bay fish traps regularly for catching
mangrove jack, trevally and other fish.
Value: squid. No No (based on
Squidding (harvesting of squid from the ocean) around Conzinc Bay. specific
location)
Value: appropriate cultural authority for Murujuga. No No
Interest: management of onshore heritage sites. No No
Interest: submerged heritage. Possible Possible
Engage with researchers on options to identify potential submerged heritage.
Value: songlines. Possible Possible
(unspecified) | (unspecified)
Value: stingrays. Possible Possible
Value: sharks. Possible Possible
Value: crustaceans. Possible Possible
Value: octopus. Possible Possible
Value: sea stars. Possible Possible
Value: sea urchins. Possible Possible
Value: sponges. Possible Possible
Value: molluscs. Possible Possible
Value: submerged landscape. Possible Possible

Potential impact to Aboriginal heritage, due to the submerged coastline at initial occupation of the region,
landscape features that would have defined the first travel routes used to move through Country.
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EP

Wanparta noted that they feel a sense of responsibility to keep looking after the ocean. They noted that they
are very connected to the health of the ocean, they have a sense of responsibility to look after the ocean
(Law and culture). If impacted, this would impact future generations and how Law is practiced.

Wanparta legal representative explained the emblems and totems reflected on the Wanparta Aboriginal
Corporation logo. She noted that the dark blue on the logo represents the ocean (and that their Native Title)
extends into the ocean).

The importance of water was emphasised by the group.

Protection and management of marine life and healthy ocean plays a significant role in lore, culture and
customs.

Relevant First Context Description of value/feature/interest Potential for overlap
Na.tlg.n s dgrOIUPI Operational | EMBA
individuals e
Interest: Murujuga seasonal calendar: Possible Possible
Any change to the feeding, breeding or migratory behaviour of culturally significant species would impact (unspecified) | (unspecified)
significantly on subsistence, cultural and ceremonial activities.
Nganhurra Raised Value: whales and whale sharks. Possible Possible
Thanardi Garrbu during ] ) .
Aboriginal consultation Feature: marine parks. No Possible
Corporation for another
representing EP
Baiyungu and
Thalanyji people
Ngarluma Raised Interest: management of onshore heritage sites. No No
Aboriginal durin
Corpgration consgltation Interest: submerged heritage. Possible Possible
for another Engage with researchers on options to identify potential submerged heritage.
EP
Robe River Raised Feature: coastline. No Possible
Kuruma durin
Aboriginal consSItation Feature: underwater heritage. Possible Possible
Corporation for another Feature: sea (ocean/water). Possible (all) | Possible (all)
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Relevant First Context Description of value/feature/interest Potential for overlap
Na.::.n s dgl;:p/ Operational | EMBA
individu e
Value: marine species. No Possible
Wanparta legal representative explained the emblems and totems reflected on the Wanparta Aboriginal
Corporation logo. The animals depicted on the logo are totemic species and include:
e Kkestrel
e octopus Possible Possible
e spiny brim Possible Possible
e stingray. Possible Possible
Wirrawandi Raised Value: whales (general interest around management of impacts to whales). Possible Possible
Aboriginal during ] ) . -
Corporation consultation | Value: turtles (general interest around management). Possible Possible
for another Wirrawandi asked whether turtle monitoring programs are still in place.
EP Feature: rock art. No No
Wirrawandi asked whether air emissions from activities impacts rock art and what Woodside does to
minimise impacts to rock art. Wirrawandi also asked for more community information on rock art.
Interest: submerged heritage. Possible Possible
Wirrawandi asked where sites of underwater heritage have been recently found.
Wirrawandi asked about impacts to the seabed from planned activities, and what is considered in relation to
submerged cultural heritage, particularly given the recent finding of artefacts.
Yindjibarndi Consultation | No values raised. - -
Aboriginal for this EP
Corporation
Self-identified First Nations Representative Groups
Ngarluma Consultation | No values raised. - -
Yindjibarndi for this EP
Foundation Ltd
Save Our Consultation | No values raised. - -
Songlines for this EP
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Relevant First
Nations group/
individuals

Context Description of value/feature/interest Potential for overlap
Operational | EMBA
Area
Raised Feature: songlines, Dreaming and energy lines (unspecified). Possible Possible
during (unspecified) | (unspecified)
consultation
for another Feature: whales — including migratory patterns. Possible Possible
EP Interest: turtles — including migration patterns. Possible Possible
Interest: dugongs — unspecified. Possible Possible
Interest: plankton — unspecified. Possible Possible
Interest: seagrass — unspecified. No Possible
Interest: where saltwater and freshwater meet. No Possible
Value: caring for Country. Possible Possible
(unspecified) | (unspecified)
Feature: whales. Possible Possible
“Whales carry important songlines, the whale Dreaming, and connection between land and sea’. (whales) (whales)
“As the biggest animal on earth, the whale has the greatest heart connection to songlines, people and Possible Possible
animals and carries the songlines around the ocean, connecting places.” (songlines, (songlines,
unspecified) | unspecified)

“Whale Dreaming story has a strong connection to the heart centre in each person, this story helps people to
open up and to realise, understand and raise awareness of the environment and everything humans are
connected to.”

“In their own families, female whales have a caretaker or midwife role, and those who are connected to the
Whale Dreaming and carry the women's lore also have obligations as caretakers of the earth.”

“Because each animal uses songlines for migration, breeding and feeding, the disruption or distortion to the
songlines causes the animals to become disoriented, confused or lost.”
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Relevant First Context
Nations group/
individuals

Description of value/feature/interest

Potential for overlap

Operational
Area

EMBA

Interest: whales:
Interest: pygmy blue whales:

“Potential impacts on marine species and natural environment, relevant to the natural environment, relevant
to the Applicant's interests, including but not limited to:

ii. behavioural changes (leaving or avoiding the area where the Activity occurs) to turtles, pelagic fish (such
as tuna and billfish), sharks, pygmy blue whales

iii. whales' sonar communications systems, particularly between mothers and calves, from sound and
vibrations emitted by the Activity

v. potential impacts on water quality and consequent potential impacts on marine fauna such as whales,
dugongs, sharks, rays, and seabirds from the risk of unplanned chemical discharges (non-hydrocarbon)

vi. vehicle collision and/or entanglement with marine fauna”.

Possible
(whales)

Possible
(whales)

Interest: turtles.

“Other animals, such as turtles, dolphins, dugongs, and krill follow the whale's songlines, because they're all
connected together - the whale creates a path for the other animals like 'grading a road'."

“Potential impacts on marine species and natural environment, relevant to the natural environment, relevant
to the Applicant's interests, including but not limited to:

ii. behavioural changes (leaving or avoiding the area where the Activity occurs) to turtles, pelagic fish (such
as tuna and billfish), sharks, pygmy blue whales

v. potential impacts on water quality and consequent potential impacts on marine fauna such as whales,
dugongs, sharks, rays, and seabirds from the risk of unplanned chemical discharges (non-hydrocarbon)

vi. vehicle collision and/or entanglement with marine fauna”.

Possible
(turtles)

Possible
(turtles)

Interest: dugongs.

“Potential impacts on marine species and natural environment, relevant to the natural environment, relevant
to the Applicant's interests, including but not limited to:

v. potential impacts on water quality and consequent potential impacts on marine fauna such as whales,
dugongs, sharks, rays, and seabirds from the risk of unplanned chemical discharges (non-hydrocarbon)”.

No (dugong)

Possible
(dugong)
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Relevant First
Nations group/
individuals

Context

Description of value/feature/interest

Potential for overlap

Operational
Area

EMBA

Interest: pelagic fish.

“Potential impacts on marine species and natural environment, relevant to the natural environment, relevant
to the Applicant's interests, including but not limited to:

ii. behavioural changes (leaving or avoiding the area where the Activity occurs) to turtles, pelagic fish (such
as tuna and billfish), sharks, pygmy blue whales”.

Possible
(fish)

Possible (fish)

Interest: sharks.

“Potential impacts on marine species and natural environment, relevant to the natural environment, relevant
to the Applicant's interests, including but not limited to:

ii. behavioural changes (leaving or avoiding the area where the Activity occurs) to turtles, pelagic fish (such
as tuna and billfish), sharks, pygmy blue whales

v. potential impacts on water quality and consequent potential impacts on marine fauna such as whales,
dugongs, sharks, rays, and seabirds from the risk of unplanned chemical discharges (non-hydrocarbon)”.

Possible
(sharks)

Possible
(sharks)

Interest: plankton.

“Potential impacts on marine species and natural environment, relevant to the natural environment, relevant
to the Applicant's interests, including but not limited to:

i. chronic mortality to some marine organisms, including zooplankton”.

Possible

Possible

Interest: water quality.

“Potential impacts on marine species and natural environment, relevant to the natural environment, relevant
to the Applicant's interests, including but not limited to:

iv. potential operational discharges associated with the presence of ships in the area, including potential
impacts to water quality

v. potential impacts on water quality and consequent potential impacts on marine fauna such as whales,
dugongs, sharks, rays, and seabirds from the risk of unplanned chemical discharges (non-hydrocarbon)”.

Yes

Yes

Interest: seabirds.

“Potential impacts on marine species and natural environment, relevant to the natural environment, relevant
to the Applicant's interests, including but not limited to:

v. potential impacts on water quality and consequent potential impacts on marine fauna such as whales,
dugongs, sharks, rays, and seabirds from the risk of unplanned chemical discharges (non-hydrocarbon)”.

Possible

Possible
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Relevant First Context
Nations group/

individuals

Description of value/feature/interest

Potential for overlap

Operational | EMBA
Area
Interest: where saltwater and freshwater meet. No Possible
“The places where the saltwater from the sea and the freshwater from the land connect are where the biggest
energy lines* are, and that connection is a core of creation relevant to a Dreaming story.”
Value: rock art. No No (based on
“Rocks at Murujuga symbolise stories, the totems (the depicted artwork) — whether representing plants or specific
animals — and tell a story of their history, and how long they've been there.” location)
Value: bungarra, eagle, kangaroo. No No
Identified totemic species.
Feature: Murujuga. No No

Potential damage to Murujuga rock art due to “acid gas emissions from operations on the Burrup” and climate
change.

4 Although Save our Songlines referred to and described energy lines, these are understood to be the same as songlines and this document therefore refers to songlines.
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49.1.5 Summary of cultural features and heritage values

Woodside has developed a robust understanding of cultural features and heritage values relevant to the
Petroleum Activity by examination of publicly available information, studies and consultation with relevant
persons under Regulation 25 of the Environment Regulations.

The cultural features and heritage values identified in Sections 4.9.1.1 to 4.9.1.6 confirm whether there is any
potential for these to exist within the Operational Area or EMBA. Topics that have been raised in the context
of an interest linked to the natural environment are impact- and risk-assessed in Sections 6.7 and 6.8.

Cultural features and heritage values identified through both consultation and desktop assessment are
described in Table 4-21.
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Table 4-21: Summary of cultural features and heritage values

Identified cultural features Context EP source Potential for overlap
AU T AR S Consultation Literature Operational EMBA
feedback assessment Area

Archaeological heritage and landscapes

Coastallisland archaeological Coastal archaeological sites include shell middens, artefact N V4 No Possible

sites scatters, skeletal material and burial sites, camps, meeting (shoreline
places, hunting places and water sources. accumulation

only)

Petroglyphs Petroglyphs are a form of rock art. Petroglyphs are a prominent v X Possible Possible
feature particularly at Murujuga where it is found on hard, (submerged) (submerged)
volcanic rock.

Fish traps Stone arrangements constructed in intertidal areas, which fill N V4 No Possible
with fish at high tide and trap them at low tide. (submerged)

Submerged archaeological sites The Ancient Landscape extends between 125 m and 130 m v V4 No Possible
below current sea level. Ancient occupation of this area may
have left traces through now submerged archaeological sites.

Rivers, waterholes, tidal channels | Water sources on the Ancient Landscape that may be culturally N4 v No Possible

and seeps significant or archeologically prospective.

Submerged hills Hills on the Ancient Landscape that may be culturally significant X v No Possible
or archeologically prospective. As sea level rose these hills
would have become islands and eventually submerged.

Intangible values

Songlines Publicly available literature talks to songlines associated with v v Possible Possible
ancestral beings that travelled Sea Country. (unspecified) (unspecified)

Creation/Dreaming sites, sacred Publicly available literature talks to Creation/Dreaming and v v Possible Possible

sites and ancestral beings ancestral beings, including water serpents, connected to or (unspecified) (unspecified)
originating from the sea generally.

Ceremonial sites Places where ceremonies (e.g. thalu ceremonies) are v v No Possible
performed. All identified ceremonial sites are onshore. (unspecified)
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Identified cultural features Context EP source Potential for overlap
Al e e T Consultation Literature Operational EMBA
feedback assessment Area
Cultural obligations to care for Cultural obligation to care for the environmental values of Sea N4 v Possible Possible
Country Country. Exclusion of Traditional Custodians from Sea Country (unspecified) (unspecified)
or decision-making processes may inhibit ability to care for
Country.
Knowledge of Country/customary | The preservation and transmission of knowledge depend on v v Possible Possible
Law and transfer of knowledge preservation of the environment generally. (unspecified) (unspecified)
Exclusion of Traditional Custodians from Sea Country may
inhibit the transfer of knowledge.
Connection to Country Connection to Country is described in publicly available literature v v Possible Possible
as “important to the Traditional Owners’ spirituality and religion”. (unspecified) (unspecified)
Connection to Country may be damaged where people are
displaced or disrupted (e.g. during colonisation) or where there
is a loss of technical skills or environmental knowledge.
Access to Country Limitations on Traditional Custodians accessing or enjoying v v No No
areas of Sea Country. (No limitations
on access
beyond the
Operational
Area)
Kinship systems and totemic Traditional Custodians have connection to species through v v Possible Possible
species kinship and totemic systems.
An individual may have obligation to care for or not consume a
species to which they are kin.
Resource collection Fishing, hunting, gathering of marine species including marine v v No Possible
mammals, marine reptiles, fish and invertebrates.
Marine ecosystems and species
Water quality Interest only, raised as a natural environment interest. Possible Possible
Marine species Generally raised in consultation and literature as an interest. v Possible Possible
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Identified cultural features Context EP source Potential for overlap
Al e e T Consultation Literature Operational EMBA
feedback assessment Area
Marine mammals: whales Generally raised in consultation and identified in publicly N4 v Possible Possible
available literature.
Thalu species of totemic importance.
Linked to songlines and Dreaming stories.
Humpback whales in particular.
Marine mammals: dolphins Cultural ceremonies associated with dolphins. N V4 Possible Possible
Culturally important species.
Marine mammals: dugongs Culturally important species. v V4 No Possible
Used as a resource.
Marine reptiles: marine turtles Culturally important species and migration. v V4 Possible Possible
There are thalu ceremonies associated with turtles.
Turtles and turtle eggs as a resource.
Fish: fish, whale sharks, sharks Culturally important species. N4 v Possible Possible
and rays Used as a resource.
Law run through the sea, including fish.
There are thalu ceremonies associated with increasing fish
stocks.
Fish, including bream and sting rays, are totemic species.
Fish, including sharks and rays, raised as a natural environment
interest.
Cephalopods: squid and octopus Thalu species of totemic importance. v v Possible Possible
Resource.
Intertidal communities: bivalves, Resource. N4 V4 No Possible
gastropods, echinoderms (sea
urchins), crustaceans
Seabirds Culturally important species. v v Possible Possible
Birds (including shags, seagulls and osprey) and bird eggs as a
resource.
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Identified cultural features Context EP source Potential for overlap
liTe! O EED TR Consultation Literature Operational EMBA
feedback assessment Area
Benthic habitats: macroalgal Interest only, raised as a natural environment interest. N4 v No Possible
communities
Shoreline habitats: mangroves Critical breeding ground for marine and terrestrial wildlife. v v No Possible
Mangroves would have provided shelter, crabbing, digging for
shellfish, could be turtle nurseries.
Mangrove seeds as resource.
Shoreline habitats: intertidal sand/ | Interest only, raised as a natural environment interest. v v No Possible
mudflat communities
Shorelines Interest only, raised as a natural environment interest. N4 No Possible
Marine park/coastal reserves Interest and responsibility. No Possible
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4.9.1.6

Historic sites of significance and heritage value are found along foreshores of the NWMR. Heritage places are
protected in WA under the Heritage Act 2018.

Historic sites of significance

There are no sites of historic cultural heritage significance within the Operational Area. Woodside’s Master
Existing Environment (refer to Section 2.2.3) describes cultural heritage sites that may be within the EMBA.

491.7

The protection of historic underwater heritage under Commonwealth and State legislation is described in
Appendix B.

Historic underwater heritage

The Australasian Underwater Cultural Heritage database records all known Maritime Cultural Heritage
(shipwrecks, aircraft, relics and other underwater cultural heritage) in Australian waters. The Australian
National Shipwreck Database lists all known shipwrecks in Australian waters. A search of these databases
indicated there is one shipwreck site within the Operational Area, and an additional 10 sites (shipwrecks) within
the EMBA.

Table 4-22 lists sites identified within the Operational Area and EMBA.
Table 4-22: Underwater heritage sites within the Operational Area and EMBA

Vessel name (ID number) Year Wreck location Distance and direction from
wrecked Operational Area (km)
Wild Wave (China) (5113) 1873 Montebello Islands Overlapping
Trial (4938) 1622 Trial Rocks 11 km south-east
Tanami (4899) 1622 Trial Rocks 11 km south-east
Tropic Queen (8284) 1975 Brooke Island 31 km south-east
Plym HMS (4667) 1952 Trimouille Island 35 km south-east
McDermott Derrick Barge No 20 (4502) 1989 Dampier 57 km east
McCormack (8223) 1989 Dampier 57 km east
Lady Ann (4359) 1982 North West Cape 148 km south-west
Gem (4144) 1893 North West Cape 180 km south-west
Wild Wave (5112) 1875 Exmouth Gulf 188 km south-west
Veronica (5061) 1928 Exmouth Gulf 168 km south-west

491.8

World, National and Commonwealth Heritage listed places

No listed heritage places overlap the Operational Area. World, National and Commonwealth Heritage places
within the EMBA are identified in Table 4-23. Woodside’s Master Existing Environment (refer to Section 2.2.3).
outlines the values and sensitivities of these places.

Table 4-23: World, National and Commonwealth Heritage listed places within the EMBA

Distance and direction from
Operational Area to listed place (km)

Listed place

World Heritage places

The Ningaloo Coast ’ 158 km south-west

National Heritage places

The Ningaloo Coast ’ 158 km south-west

Commonwealth Heritage places

Ningaloo Marine Area — Commonwealth waters ‘ 173 km south-west
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4.9.2 Commercial fisheries

Commonwealth and State fishery management areas are located within the Operational Area and EMBA.
Datasets from the Australian Bureau of Agricultural and Resource Economics and Sciences (ABARES) (Butler,
et al., 2024) were used to identify if Commonwealth-managed fisheries have fished within the Operational Area
and EMBA in the most recently available five-year period of catch and effort data. FishCube data were also
requested from the WA Department of Primary Industries and Regional Development (DPIRD) for the most
recently available five-year period of fishery catch and effort data (2019 to 2024) to analyse the potential for
fisheries interacting with the Operational Area. Datasets were reviewed from the last five years as a subset of
past fishing effort. This was deemed an appropriate period to represent potential future fishing effort over the
lifecycle of this EP.

This information was used to determine relevant fisheries for consultation based on those which may be
impacted by the proposed Petroleum Activity. Table 4-24 provides an assessment of the potential interaction
and Woodside’s Master Existing Environment (refer to Section 2.2.3) provides further detail on the fisheries
that have been identified through desk-based assessment and consultation (Section5). One
Commonwealth-managed fishery (North West Slope Trawl Fishery) was identified as potentially interacting
with the Operational Area (Table 4-24, Figure 4-13). Five State-managed fisheries were identified as having
potential to interact with the Operational Area (Table 4-24, Figure 4-14, Figure 4-15). Key indicator fish species
relevant to the fisheries with the potential for interacting with the Operational Area, as assessed in Table 4-24,
including the distribution and status of biological stocks, habitats and reproductive biology, are summarised in
Table 4-25.
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Table 4-24: Commonwealth and State commercial fishery management areas overlapping the Operational Area and EMBA

Fishery Potential for interaction during activity Description

(x = no spatial overlap; v'= spatial overlap;
blue shading = possibility of interaction)

Operational Area EMBA

Commonwealth-managed fisheries

North West Slope NG V4 The North West Slope Trawl Fishery management area overlaps the Operational Area and EMBA. The
Trawl Fishery fishery operates off northern WA from 114°E to 125°E, roughly between the 200 m isobath and the outer
boundary of the Australian Fishing Zone (Keller & Curtotti, 2023). Fishing effort commenced in 1985 with
vessel numbers between one and six vessels per year since 2005-06 (Keller & Curtotti, 2023). Three
vessels operated in the 2023-24 season, consistent with the 2022—-23 season and down from four vessels
operating in the 2020-21 season (Keller, et al., 2025b).

Total catch in the North West Slope Trawl Fishery in 2023-24 was 85.94 t, up slightly from 85.34 t in 2022—
23 and 85.8 t recorded in 2021-22 (Keller, et al., 2025b).

The North West Slope Trawl Fishery primarily targets Scampi species, including Australian scampi
(Metanehorps australiensis) (65.3% total catch in 2023-24 (Keller, et al., 2025b)) and smaller quantities of
velvet and Boschma’s scampi (M. velutinus and M. boschmai). Refer to Table 4-25 for a summary of these

species.
Woodside considers it a possibility that interactions with the fishery may occur within the Operational Area
and EMBA.
Southern Bluefin v v The Southern Bluefin Tuna Fishery management area overlaps the Operational Area and EMBA. The
Tuna Fishery fishery spans the Australian Fishing Zone; however, since 1992, most Australian catch has concentrated in

south-eastern Australia (Patterson & Dylewski, 2023). Fishery Status Reports indicate there has been no
fishing effort reported within the Operational Area or the EMBA in the last five years.

The fishery exclusively targets southern bluefin tuna (Patterson, et al., 2025b).

Woodside considers there to be no potential for direct interaction between the Petroleum Activity and

vessels operating for this fishery. However, the southern bluefin tuna spawning ground overlaps the
Operational Area and EMBA (refer to Table 4-25).
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Fishery

Potential for interaction during activity

(x = no spatial overlap; v'= spatial overlap;
blue shading = possibility of interaction)

Operational Area

EMBA

Description

Western Deepwater
Trawl Fishery

X

v

The Western Deepwater Trawl Fishery management area overlaps the EMBA. The fishery operates in deep
waters off WA, from the line approximating the 200 m isobath to the edge of the Australian Fishing Zone
(Blake, et al., 2021). Fishery Status Reports indicate recent activity inside the EMBA, with one vessel active
in the 2023-24 season, and between zero and three vessels historically active within the fishery since
2005-06 (Keller, et al., 2025a). Total trawl-hours have been variable but relatively low since 2005-06. In
2023-24, 15 trawl-hours were recorded in the fishery, compared to zero hours recorded in 2022—-23 and

76 trawl-hours recorded in 2021-22 (Keller, et al., 2025a). The Western Deepwater Trawl Fishery primarily
targets ruby snapper (Etelis spp.) and other finfish, and historically targeted deepwater bugs (/bacus spp.).
No catches of deepwater bugs have been recorded since 2019-20, and a total of 3.39 t of catch
(comprising various finfish species) was landed in 2023—-24, concentrated south of North West Cape (Keller,
et al., 2025a). No catch was recorded in 2022-23 (Keller, et al., 2025a).

Woodside considers it a possibility that interactions with the fishery may occur within the EMBA.

Western Tuna and
Billfish Fishery

The Western Tuna and Billfish Fishery management area overlaps the Operational Area and the EMBA.
However, most Australian catch has been concentrated off southwest WA with occasional activity off South
Australia, outside of the EMBA (Patterson, et al., 2025a).

The fishery predominantly targets yellowfin tuna ( Thunnus albacares), bigeye tuna (Thunnus obesus) and
broadbill swordfish (Xiphias gladius) (Patterson, et al., 2025a). Striped marlin (Kajikia audax) is also
targeted by the fishery, although comprises a minor proportion of catch (less than 1 t was taken in 2024,
and less than 5 t has been taken since 2000 (Patterson, et al., 2025a)). The 2023 and 2024 stock
assessments estimated striped marlin to be subject to and overfished (Patterson, et al., 2025a).

Woodside considers there to be no potential for direct interaction between the Petroleum Activity and
vessels operating for this fishery. However, the striped marlin spawning grounds may overlap the
Operational Area and EMBA (refer to Table 4-25).

Western Skipjack
Tuna Fishery

The Western Skipjack Tuna Fishery management area overlaps the Operational Area and the EMBA. The
fishery spans the Australian Fishing Zone west of Victoria and the Torres Strait. The Western Skipjack Tuna
Fishery historically targeted skipjack tuna (Katsuwonus pelamis) (Patterson, et al., 2025b). The fishery is
currently not active, and no fishing has occurred since 2009 (Patterson, et al., 2025b).

Woodside considers there to be no potential for direct interaction between the Petroleum Activity and
vessels operating for this fishery. However, the skipjack tuna spawning grounds may overlap the
Operational Area and EMBA (refer to Table 4-25).
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Fishery

Potential for interaction during activity

(x = no spatial overlap; v'= spatial overlap;
blue shading = possibility of interaction)

Operational Area EMBA

Description

State-managed fisheries+

Mackerel Managed
Fishery

The Mackerel Managed Fishery management area overlaps both the Operational Area (Area 2) and EMBA
(Area 2 and 3), with catch data showing the fishery has been active in both areas within the last five years.
The fishery is managed through designated Areas and extends from coastal waters to the Exclusive
Economic Zone, in waters northwards of Cape Leeuwin to the Northern Territory border.

Most of the Mackerel Managed Fishery catch is taken from waters off the Kimberley and Pilbara coasts
(Lewis, et al., 2020), reflecting the tropical distribution of mackerel species (Molony, et al., 2015). Most
fishing activity is concentrated around the coastal reefs of the Dampier Archipelago and Port Hedland area,
with the seasonal appearance of mackerel in shallower coastal waters most likely associated with feeding
and gonad development before spawning (Mackie, et al., 2003).

Previous years’ catch based on Status Reports of the Fisheries and Aquatic Resources of Western
Australia annual reports provided by DPIRD include 213 tin 2022, 310 t in 2021, 290 t in 2020, 291 tin
2019, 214 tin 2018 (the lowest on record (Lewis, et al., 2020)), 283 t in 2017, 276 tin 2016, 302 tin 2015
and 322 tin 2014 (Lewis & Rynvis, 2024). There were 15 vessels recorded in 2023, primarily from May to
November (Lewis & Rynvis, 2024).

Spanish mackerel comprises most of the catch in the Mackerel Managed Fishery. Refer to Table 4-25 for a
summary of this species. The landed catch in 2023 was 242 t for Spanish mackerel (Scomberomorus
commerson) and less than 10 t for grey mackerel (S. semifasciatus) (Lewis & Rynvis, 2024). The
commercial catch of grey mackerel has been consistently below 20 t since 2006 (Lewis & Rynvis, 2024).
The commercial landings of other tropical large pelagic species in the North Coast bioregion and Gascoyne
Coast bioregion such as amberjack (Seriola dumerili), and cobia (Rachycentron canadum) were stable, with
all remaining species <10 t in 2023 (Lewis & Rynvis, 2024). For the temperate large pelagic species, only
the combined West Coast and South Coast bioregions catch of samson fish in 2023 was >10 t.

Woodside considers it a possibility that interactions with the fishery may occur within the Operational Area
and EMBA.
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Fishery

Potential for interaction during activity

(x = no spatial overlap; v'= spatial overlap;
blue shading = possibility of interaction)

Operational Area EMBA

Description

Marine Aquarium
Managed Fishery

v v

The Marine Aquarium Managed Fishery management area overlaps the Operational Area and the EMBA,
operating between the Northern Territory border and South Australian border (Newman, et al., 2024). The
fishery is diver-based and typically restricted to relatively shallow waters (less than 30 m) of the EMBA.
Catch data are only reported within the 60 NM block overlapping the Operational Area and catch is unlikely
in the deeper waters. The fishery is typically more active in waters south of Broome and higher levels of
effort occurs around the Capes region, Perth, Geraldton, Exmouth, Dampier and Broome (Newman, et al.,
2024).

The Marine Aquarium Managed Fishery targets over 1,500 species of marine aquarium fishes, which
includes coral, live rock, algae, seagrass, syngathids and various invertebrates (Newman, et al., 2024).
Twelve licences were active in the Marine Aquarium Managed Aquarium Fishery in 2023 (Newman, et al.,
2024). In 2023, the total catch for the Marine Aquarium Fish Managed Fishery was 107,786 fishes and
invertebrates, 18 t of coral, live rock and living sand, and 272 L of marine plants and live feed (Newman, et
al., 2024). Dominant fish species caught in 2023 include scribbled angelfish (Chaetodontoplus duboulayi),
black-axil chromis (Chromis atripectoralis), margined coralfish (Chelmon marginalis), yellowtail demoiselle
(Neopomacentrus azysron), blue and yellow wrasse (Anampses lennardi), spotted blenny (Istiblennius
meleagris) and striped catfish (Plotosus lineatus) (Newman, et al., 2024).

Given the large number and range of species captured within the Marine Aquarium Managed Fishery, there
are no identified indicator species (Newman, et al., 2024).

Woodside considers it a possibility that interactions with the fishery may occur within the Operational Area
and EMBA.

Onslow Prawn
Managed Fishery

The Onslow Prawn Managed Fishery management area overlaps the Operational Area and the EMBA, with
catch data reported within the EMBA around Exmouth. Catch data are only reported within the 60 NM block
overlapping the Operational Area. There are less than three active authorisation holders for the fishery, with
catch and effort data not reported since 2022 due to confidentially issues (Koeford, et al., 2024b). One
vessel was active within the Onslow Prawn Managed Fishery in 2023-24, with relatively low catch and effort
that targeted banana, brown tiger and western king prawns (Koeford, et al., 2024b).

Fishing is prohibited in all waters of the Onslow Prawn Managed Fishery from 30 October to 1 April from
2025 to 2030 (DPIRD, 2025).

Woodside considers there to be no potential for interaction between this fishery and the Petroleum Activity
based on activity timing (Section 3.7).
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(Interim) Managed
Fishery

Fishery Potential for interaction during activity Description
(x = no spatial overlap; v'= spatial overlap;
blue shading = possibility of interaction)
Operational Area EMBA

Pilbara Crab N4 N4 The Pilbara Crab Managed Fishery management area overlaps the Operational Area and the EMBA, with

Managed Fishery catch data only reported within the EMBA. The fishery covers inshore waters from Onslow to Port Hedland
(between longitudes 115° 5° 60" E and 120° E), with most activity around Nickol Bay and Dampier (Harris,
et al., 2024). The Pilbara Crab Managed Fishery targets blue swimmer crabs, with total catches of 15.3 tin
2023, 11.2tin 2022, 9.7 t in 2021, 0.6 tin 2020 and 19.3 tin 2019 (Harris, et al., 2024; Johnston, et al.,
2023).
Woodside considers it a possibility that interactions with the fishery may occur within the EMBA.

Pilbara Fish Trawl v Vv The Pilbara Fish Trawl (Interim) Managed Fishery management area overlaps the Operational Area and the

EMBA, with catch data reported only in the eastern region of the EMBA. It is a high-intensity fishery divided
into two zones and an area governed by Schedule 5 (prohibited to trawling). In addition to the Prohibited
Trawl Fishing area, no fish trawls areas are allocated in Zone 1 or Areas 3 and 6 of Zone 2 (which
comprises six management areas) (Wakefield, et al., 2024b).

The fishery targets over 50 demersal scalefish species, with most catch comprising the red emperor
(Lutianus sebae), Rankin cod (Epinephelus rankini) and bluespotted emperor (Lethrinus punctulatus). Refer
to Table 4-25 for a summary of these species. Other demersal scalefish species targeted include the
goldband snapper (Pristipomoides multidens) (see Table 4-25), saddletail snapper (Lutjanus malabaricus),
crimson snapper (Lutjanus erythropterus), rosy threadfin bream (Nemipterus furcosus), and brownstripe
snapper (Lutjanus vitta) (Wakefield, et al., 2024b). The fishery landed 74% (1,907 t) of total commercial
catches of the demersal scale fish in the Pilbara in 2023 (Wakefield, et al., 2024b). Increasing catch rates
and fishing mortality spawning biomass estimates indicate imposed effort reductions since 2010 have
resulted in increased fish abundance and stock rebuilding in the fishery (Wakefield, et al., 2024b).

Woodside considers it a possibility that interactions with the fishery may occur within the EMBA.
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Managed Fishery

Fishery Potential for interaction during activity Description
(x = no spatial overlap; v'= spatial overlap;
blue shading = possibility of interaction)
Operational Area EMBA
Pilbara Trap v v The Pilbara Trap Managed Fishery management area overlaps the Operational Area and EMBA, with catch

data reported across both areas. The Pilbara Trap Managed Fishery operates between North West Cape
and Eighty Mile Beach, north of latitude 21°44’ S and between longitudes 114°9.6’ E and 120°00’ E, and
offshore as far as the 200 m isobath (DPIRD, 2023). This region is open to trap fishing throughout the year,
except Area 3 which has been closed to trapping since 1998 (DPIRD, 2023).

The Pilbara Trap Managed Fishery targets over 50 demersal scalefish species, with most catch comprising
the red emperor (Lutjanus sebae), Rankin cod (Epinephelus rankini) and bluespotted emperor (Lethrinus
punctulatus). Other demersal scalefish species targeted include the goldband snapper (Pristipomoides
multidens), saddletail snapper (Lutjianus malabaricus), crimson snapper (Lutjanus erythropterus), rosy
threadfin bream (Nemipterus furcosus) and brownstripe snapper (Lutjanus vitta). Three vessels operated in
the fishery in 2023, with a catch landing of 22% (573 t) of the demersal scale fish in the Pilbara (Wakefield,
et al., 2024b). The total catch of the trap fishery exceeded the acceptable catch range (241 to 537 t) in 2023
(Wakefield, et al., 2024b). The total annual catch taken by the fishery has remained relatively consistent
over the past decade, with an average catch of 549 t per year (Wakefield, et al., 2024b). Previous years’
catch landings were 597 t in 2022, 662 t in 2021, 584 t in 2020, 680 t in 2019, 563 t in 2018, 573 t in 2017,
495 tin 2016, 510 tin 2015 and 268 t in 2014 (Wakefield, et al., 2023).

Key indicator species for the North Coast Demersal Scalefish Resource (Pilbara Region) are the red
emperor and blue spotted emperor and Rankin cod (Smith, et al., 2025). The status of goldband snapper
has also been included in recent status assessments (Wakefield, et al., 2024a). Refer to Table 4-25 for a
summary of these species.

Woodside considers it a possibility that interactions with the fishery may occur within the Operational Area
and EMBA.
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Fishery Potential for interaction during activity Description

(x = no spatial overlap; v'= spatial overlap;
blue shading = possibility of interaction)

Operational Area EMBA

Pilbara Line Fishery v v The Pilbara Line Fishery (Condition) management area overlaps the Operational Area and EMBA, with
(Condition) catch data reported across both areas. The fishery’s nine licensees are permitted to operate anywhere
within Pilbara waters (north of 21°56’ S latitude and west of 120°00’ E) between the high water mark on the
coast out to the Australian Exclusive Economic Zone border (excluding Area 3 and other closed waters)
(Smith, et al., 2025).

The Pilbara Line Fishery (Condition) targets similar species to the Pilbara Trap and Trawl fisheries, but with
a higher proportion of catch comprising deeper offshore species, including goldband snapper
(Pristipomoides multidens) and ruby snapper (Etelis boweni) (DPIRD, 2023). Of the total commercial
catches of demersal scalefish in the Pilbara in 2023, 4% (114 t) was taken by the Pilbara Line Fishery
(Condition). The total annual catch taken by the fishery has remained relatively consistent over the past
decade throughout the NWS (average of 120 t per year) (Wakefield, et al., 2024b). Previous catch landed
by the Pilbara Line Fishery (Condition) was 104 tin 2022, 124 t in 2021, 167 t in 2020, 148 tin 2019, 93 tin
2018, 143 tin 2017, 126 t in 2016, 97 t in 2015 and 40 tin 2014 (Wakefield, et al., 2023). Between 2019
and 2023 the number of active vessels in the fishery has ranged between five and eight, with six vessels
active in 2023 (Smith, et al., 2025).

Refer to the Pilbara Trap Managed Fishery for a description of the indicator species used to assess stock
status in the North Coast Demersal Scalefish Resource. Ruby snapper (Etelis boweni) is also used as an
indicator species for the North Coast Demersal Scalefish Resource targeted by the Pilbara Line Fishery
(Condition) (Smith, et al., 2025). Refer to Table 4-25 for a summary of this species.

Woodside considers it a possibility that interactions with the fishery may occur within the Operational Area
and EMBA.

Specimen Shell v v The Specimen Shell Managed Fishery management area overlaps the Operational Area and EMBA, with
Managed Fishery catch data only reported in the EMBA. The fishery is largely diver-based, targeting specimen shells in water
depths mostly <30 m. Catch data from the last five years shows the fishery is active south of the
Operational Area and closer to the coastline (Bruce, et al., 2024).

Catch effort is concentrated primarily adjacent to population centres along the coast, such as Broome,
Exmouth, Shark Bay, Geraldton, Perth, Mandurah, the Capes area, Albany and Esperance (Bruce, et al.,
2024). In 2023, the total number of specimen shells collected was 5,807, an increase from 2022 and 2021
(5,074 and 5,443, respectively) (Bruce, et al., 2024). An average of about 200 species is collected annually,
with effort focused on mollusc species such as cowries, cone, murexes and volutes (Bruce, et al., 2024).
There are 30 licences in the Specimen Shell Managed Fishery, with 18 active in 2023 (Bruce, et al., 2024).

Woodside considers it a possibility that interactions with the fishery may occur within the 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: X0000AH1500001177 Revision: 0 Page 118 of 405

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



Pluto 4D Monitor 3 Marine Seismic Survey Environment Plan

Fishery Potential for interaction during activity Description

(x = no spatial overlap; v'= spatial overlap;
blue shading = possibility of interaction)

Operational Area EMBA

South West Coast NG V4 The South-West Coast Salmon Managed Fishery management area overlaps the Operational Area and
Salmon Managed EMBA; however, no catch data have recently been reported within these areas. No fishing occurs north of
Fishery the Perth metropolitan area, despite the managed fishery boundary extending to Cape Beaufort
(WA/Northern Territory border), as advised by Western Australian Fishing Industry Council (WAFIC)
(Woodside’s Master Existing Environment (Section 2.2.3)).

Woodside considers there to be no potential for interaction between this fishery and the Petroleum Activity.

West Coast Deep V4 v The West Coast Deep Sea Crustacean Managed Fishery management area overlaps the Operational Area
Sea Crustacean and EMBA. The fishery uses baited pots operated in a long-line formation in shelf edge waters (>150 m in
Managed Fishery depth) off the West Coast and Gascoyne bioregions (Tuffley & Wiberg, 2024). The fishery is prohibited from
fishing landwards of the 150 m isobath (Tuffley & Wiberg, 2024). Most catch is taken in depths of 500 m to
800 m (WAFIC, 2025). The fishery is active within the EMBA and only active over the 60 NM block
overlapping the Operational Area and given the distribution ranges of the species, likely limited to the
southern part of that block.

The West Coast Deep Sea Crustacean Managed Fishery targets the crystal crab (Chaceon albus),
champagne crab (Hypothalassia acerba) and giant crab (Pseudocarcinus gigas) (Tuffley & Wiberg, 2024). A
significant majority of the catch landed is comprised of the crystal crab, which is a key indicator species for
this fishery (refer to Table 4-25).

The total catch of crystal crab landed in 2023 was 123.1, consistent with catch landed in 2022 (123.2 t)
(Tuffley & Wiberg, 2024) and below the catch landed in 2021 (155.5 t) and 2020 (156.1 t) (How & Wiberg,
2023). Out of seven licence holders, three vessels were active across the fishery in 2023 (Tuffley & Wiberg,
2024).

Woodside considers it a possibility that interactions with the fishery may occur within the Operational Area
and EMBA.

West Australian X v The Western Australian Sea Cucumber Fishery management area overlaps the EMBA. The fishery
Sea Cucumber operates as wader- and diver-based in the Pilbara, Kimberley and Gascoyne regions and is typically
Fishery restricted to coastal waters outside of the Operational Area.

Sandfish (Holothuria scabra) and redfish (Actinopyga echinites) are the two main species targeted by the
fishery. In 2023, the total catch landed was 126 t, up from 56.5 t in 2022 due to an increased effort targeting
redfish in the Pilbara region (Strain, et al., 2024a).

Woodside considers it a possibility that interactions with the fishery may occur within the EMBA.
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Fishery

Potential for interaction during activity

(x = no spatial overlap; v'= spatial overlap;
blue shading = possibility of interaction)

Operational Area

EMBA

Description

Exmouth Gulf
Prawn Managed
Fishery

X

v

The Exmouth Gulf Prawn Managed Fishery is a trawl fishery operating in Exmouth Gulf. Target species are
generally in <50 m water depth. The fishery management area overlaps the EMBA, with catch limited to the
spatial extent within the Exmouth Gulf and Muiron Islands in the southwest of the EMBA.

Six vessels were active in the Exmouth Gulf during the 2023 season, with a total catch of 653 t in 2023
(Koeford, et al., 2024a). In previous years the fishery landed catches of 898 t in 2022, 777 t in 2021 and
673 tin 2020 (Wilkin, et al., 2023). The fishery’s catch mostly comprises western king prawns (Penaeus
latisulcatus), brown tiger prawns (Penaeus esculentus) and blue endeavour prawns (Metapenaeus
endeavouri) (Koeford, et al., 2024a).

Woodside considers it a possibility that interactions with the fishery may occur within the EMBA.

Nickol Bay Prawn
Managed Fishery

The Nickol Bay Prawn Managed Fishery management area overlaps the EMBA. The fishery is active in the
EMBA; however, catch data is only reported within the 60 NM block over the eastern extent of the EMBA.
The Nickol Bay Prawn Managed Fishery operates in nearshore and offshore waters of the Pilbara region
along the NWS. Trawling has been reported to occur at several locations along the Pilbara coast to the east
of the Burrup Peninsula, including within the waters of Nickol Bay. In 2023, 89 t of catch was landed, up
from 51 tin 2022 and down from 123.4 tin 2021 and 202.4 t in 2020 (Koeford, et al., 2024b). Five vessels
were active in the fishery in 2023 (Koeford, et al., 2024b). Banana prawns represented most of the catch
landed by the fishery in 2023 (68 t), with minor landings of brown tiger (15 t), blue endeavour (1 t), and
western king (4 t) prawns (Koeford, et al., 2024b).

Woodside considers it a possibility that interactions with the fishery may occur within the EMBA.

WA North Coast
Shark Fishery

The WA North Coast Shark Fishery management area overlaps both the Operational Area and EMBA,;
however, no catch data were reported in either area. The last reported fishing activity was in the 2008—-09
fishing season (Braccini & Rynvis, 2023).

Woodside considers there to be no potential for interaction between this fishery and the Petroleum Activity.

West Coast Rock
Lobster Managed
Fishery

The Western Rock Lobster Managed Fishery management area overlaps the EMBA. The fishery operates
off the west coast of WA between North West Cape and Cape Leeuwin (de Lestang & Walsh, 2024). There
is no catch reported within the EMBA.

Woodside considers there to be no potential for interaction between this fishery and the Petroleum Activity.
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Fishery

Potential for interaction during activity

(x = no spatial overlap; v'= spatial overlap;
blue shading = possibility of interaction)

Description

Operational Area EMBA
Western Australian v v The WA Abalone Managed Fishery management area overlaps the Operational Area and the EMBA. The
Abalone Managed fishery operates in shallow coastal waters off the south-west and south coasts of WA (Strain, et al., 2024a).
Fishery Given the fishery method (shore-based and hand caught) and water depths of the Operational Area and
EMBA, effort is unlikely. Additionally, Area 8 (extending north from Kalbarri to the Northern Territory border)
has been closed since 2011 due to catastrophic mortality of Roe’s abalone (Haliotis roei) after a marine
heatwave (Strain, et al., 2024a).
Woodside considers there to be no potential for interaction between this fishery and the Petroleum Activity.
Pearl Oyster v v The Pearl Oyster Managed Fishery management area overlaps the Operational Area and the EMBA.
Managed Fishery Fishing effort is mostly focused within shallow coastal waters (Strain, et al., 2024b), collecting wild oysters
(Zones 1) for producing pearls. These are collected from fishing grounds primarily off the coast of Eighty Mile Beach,
with smaller catches from the Lacepede Islands.
Woodside considers there to be no potential for interaction between this fishery and the Petroleum Activity.
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Table 4-25: Key indicator species for commercial fisheries that have the potential to interact with the Operational Area

2023a). Scampi prefer building their burrows
in comparatively firmer substrate, build less
extensive burrows than other similar
species, and may spend large periods of
time outside their burrows (AFMA, 2023a).

The stock is considered not subject to
overfishing and not overfished (Keller, et
al., 2025a).

by female scampi, who broods the eggs for nine to
10 months before hatching (AFMA, 2023a). Scampi
typically produce 100 to 900 larvae per clutch, with
larvae settling within a benthic habitat soon after
hatching (AFMA, 2023a).

Spawning is likely to occur within the
general distribution of the species (AFMA,
2023a).

Species Distribution and habitat Biological stock range and status Depth range Reproduction and recruitment Spawning season and distribution Interaction with
Petroleum Activity
Scampi Scampi are a benthic species, inhabiting the | The WA population of scampi is 420 to 500 m Scampi are thought to reach reproductive maturity The timing of scampi spawning is uncertain | The proposed acoustic source
(Metanehorps continental shelf typically at depths of 420 m | considered to be a single biological stock | (AFMA, 2023a) between three to five years of age (AFMA, 2023a). but is thought to occur annually in discharge window
spp.) to 500 m on Globerigera ooze (AFMA, (Commonwealth of Australia, 2023). About 300 to 1,200 eggs per clutch are produced September to October (AFMA, 2023a). (Section 3.7) does not overlap

with scampi’s likely spawning
period.

Spanish mackerel

Spanish mackerel are a pelagic species,

The (WA) Mackerel Managed Fishery is

15 to 200 m

Spanish mackerel have high fecundity and reach

While exact spawning locations are

The proposed acoustic source

New South Wales (Smith, et al., 2025).

Red emperor are widely distributed across
the continental shelf in depths of up to

180 m, inhabiting rocky reefs, coral reefs
lagoons, epibenthic communities, limestone
sand flats and gravel patches (Wakefield, et
al., 2024a; Newman, et al., 2008).

population throughout Australia likely
forms a single biological stock (Payet, et
al., 2024).

The latest DPIRD stock assessment for
Pilbara Demersal species identified the
red emperor stock as being depleted and
at severe risk (Wakefield, et al., 2024a).

(Newman, et al., 2008; Smith, et al., 2025).

Juveniles typically inhabit turbid inshore mangrove
and coastal and offshore reef habitats (Smith, et al.,
2025).

Red emperor are estimated to reach reproductive

maturity at approximately five years of age (Smith,
et al., 2025).

spawning occurring in October and March
(Smith, et al., 2025).

Individuals are believed to spawn in small
groups or pairs (DPIRD, 2023).

There is limited data available on the
spawning grounds of red emperor. For the
EP, this is assumed to occur within habitat
throughout their general range of
distribution.

(Scomberomorus | inhabiting the edge of the continental shelf to | defined as a single stock (Langstreth, et (Newman, et al., reproductive maturity before the age of two years understudied, aggregations of female discharge window
commerson) shallow coastal waters as well as sloping al., 2023). 2012) (Mackie, et al., 2004). Spanish mackerel are known to spawn in (Section 3.7) does not overlap
reefs (Mackie, et al., 2003). In WA, Spanish | The |atest DPIRD stock assessment for Females spawn several times during the spawning | Shallow coastal waters, typically around reef | with the Spanish mackerel’'s
mackerel are distributed throughout waters the WA Large Pelagic Fish Resource season in aggregations, producing hundreds of slopes and edges in the North Coast peak spawning period within
from Geraldton northward, extending to identifies the Spanish mackerel to be at thousands of eggs every two to six days (Mackie, et | Pioregion (Mackie, et al., 2004; Mackie, et the Pilbara region (September
northern New South Wales (Langstreth, et medium risk of stock depletion, with the al., 2004). Larvae remain as plankton for less than al., 2010). The spavyning season is vari.able to December).
al., 2023). breeding stock considered to be three weeks, generally drifting southwards with the | Pétween regions, with spawning occurring
sustainable-adequate (Smith, et al., Leeuwin Current before becoming juveniles, where | between August and November in the
2025). they inhabit estuary and foreshore nursery habitats | Kimberley region and between October and
and feeding grounds until around one years of age | January in the Pilbara region (peaking in
(Mackie, et al., 2010). September to December) (Mackie, et al.,
2004; Mackie, et al., 2010).
Goldband Goldband snapper inhabit offshore reefs and | The goldband snapper population likely 40t0 350 m Goldband snapper are likely to be highly fecund, The timing of goldband snapper spawning The proposed acoustic source
snapper shoals, as well as areas of rocky vertical forms a single biological stock throughout | (Smith, et al., serial spawners and are thought to produce up to occurs over an eight-month period, from discharge window
(Pristimoides relief and flat hard-bottom surfaces Australia due to evidence of gene flow 2025) several million eggs per season (Newman & Dunk, September to May (Smith, et al., 2025). (Section 3.7) overlaps the
multidens) (Wakefield, et a.I., 2024a)_. Goldband frpm goldpand snapper between the 2002). Goldband snapper form large schools, goldband shapper’s spawning
snappers are widely distributed throughout Pilbara, Kimberley and Gascoyne Goldband snapper are estimated to reach particularly during the spawning period, period.
north WA, predominantly from Exmouth regions, and between Northern Territory reproductive maturity at around four years of age occurring within habitat throughout their
northward extending to southern populations (Payet, et al., 2024). (Wakefield, et al., 2024a). general range of distribution (DPIRD, 2023).
Queensland (Smith, et al., 2025). The latest DPIRD stock assessment for Habitats occupied by juvenile goldband snapper The highest abundance of spawning
Pilbara demersal species identified the are not extensively documented but may occur on biomass typically occurs between 80 and
goldband snapper stock as depleting and uniform sedimentary habitat with no relief, separate | 120 m depth contour (Payet, et al., 2024).
at high risk (Wakefield, et al., 2024a). to the adult spawning biomass (Newman & Dunk,
2002).
Red Emperor Red emperor are distributed throughout Connectivity and gene flow between 10t0 180 m Red emperor are gonochoristic broadcast Red emperor in the Pilbara region The proposed acoustic source
(Lutjanus sebae) Australia from the Houtman Abrolhos Islands | populations across WA to New South (Smith, et al., spawners, with spawning occurring opportunistically spawns between discharge window
in WA, extending northwards to northern Wales indicates the red emperor 2025) opportunistically over an extended spawning period | September and May, with peaks in (Section 3.7) overlaps the red

emperor’'s extended spawning
period, however, does not
overlap the peaks in spawning
during October and March.

Rankin cod
(Epinephalus
rankini)

Rankin cod are distributed throughout
Australia in continental shelf waters, from
the Houtman Abrolhos Islands in Western
Australia, extending northwards to the
Arafura Sea in the Northern Territory (Smith,
et al., 2025).

Rankin cod typically inhabit deep rocky reefs

and drop-offs (Newman, et al., 2008; Bray,
2023).

There is no evidence of discrete breeding
populations of Rankin cod in Western
Australia, indicating there is one biological
stock (Newman, et al., 2008).

The latest DPIRD stock assessment for
North Coast Demersal Scalefish
Resource identified the (Pilbara) Rankin
cod stock to be at low risk of depletion
(Wakefield, et al., 2024a).

10 to 110 m (Bray,
2023)

Rankin cod are protogynous hermaphrodites
(undergo female to male sex change) (Smith, et al.,
2025).

Female Rankin cod are estimated to reach
reproductive maturity at about two years of age
(Newman, et al., 2008).

Juveniles typically inhabit shallow inshore reefs and
are thought to move offshore to inhabit deeper
waters as they mature (Newman, et al., 2008).

Rankin Cod predominantly spawn from
June to December (Smith, et al., 2025).

Whilst spawning locations are understudied,
Rankin cods are thought to spawn
individually or in small groups (Newman, et
al., 2008).

There is limited data available on the
spawning grounds of rankin cod. For the
EP, this is assumed to occur within habitat
throughout their general range of
distribution.

The proposed acoustic source
discharge window

(Section 3.7) does not overlap
with the Rankin cod’s
spawning period (June to
December).
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Species

Distribution and habitat

Biological stock range and status

Depth range

Reproduction and recruitment

Spawning season and distribution

Interaction with
Petroleum Activity

Bluespotted

Bluespotted emperor are distributed from

There is no evidence of discrete breeding

80to 150 m

Bluespotted emperors are highly fecund, broadcast

Bluespotted emperors can spawn

The proposed acoustic source

(Etelis boweni)

waters of the Indo-west and Central Pacific
regions (Bray, 2024). Australian populations
of ruby snapper have been recorded off the
south-west of WA, northwards to northeast
Queensland (Bray, 2024).

Ruby snapper have been observed to
inhabit deepwater habitat on substrate near
pinnacles, crevasses, ledges and slopes
(Andrews, et al., 2021).

ruby snapper. The Northen Australia
stock encompasses Northern Territory
and Western Australian waters to the
west of the Torres Strait (Wakefield, et al.,
2023). The eastern Australian stock
occurs in waters from the east coast of
Queensland to the south of New South
Wales (Wakefield, et al., 2023).

The latest DPIRD stock assessment for
North Coast Demersal Scalefish
Resource identified the ruby snapper
stock as sustainable (Smith, et al., 2025).

(Bray, 2024)

are thought to be highly fecund serial broadcast
spawners (Sumpton, et al., 2013). Ruby snapper
reach reproductive maturity between four and five
years of age (Wakefield, et al., 2020).

spawn between December to April, with
peak spawning occurring in January
(Wakefield, et al., 2020).

Spawning grounds of the ruby snapper are
unknown, and are thought to occur within
their general range of distribution
(Wakefield, et al., 2020).

emperor around the Exmouth Gulf northwards to populations of bluespotted emperor in (DPIRD, 2023) spawners, with spawning occurring for 11 months opportunistically between June and April discharge window
(Lethrinus Darwin, with the greatest abundances WA, indicating there is one biological of the year between June and April (BCI, 2025). (BCl, 2025). There are two peak spawning (Section 3.7) does not overlap
punctulatus) observed in the western Pilbara region stock (Smith, et al., 2025). Eggs and larvae are pelagic, with juveniles periods occurring from July to October, and | with the blue-spotted
(Smith, et al., 2025). The latest DPIRD stock assessment for occurring exclusively in shallow inshore in March, aligning with the cohort emperor’s peak spawning
This species inhabits the continental shelf Pilbara demersal species identified the macroalgae habitats at depths of less than 10 m recruitment window at the Dampier periods (July to October, and
waters and has been observed in high bluespotted emperor stock as sustainable (Smith, et al., 2025). Biannual recruitment of Archipelago (BCl, 2025). March) and habitat is not in
abundances in shelf waters adjacent to large | (Wakefield, et al., 2024a). cohorts occurs in the Dampier Archipelago Spawning grounds are thought to be the Operational Area.
expanses of inshore macroalgae habitats corresponding to the biannual peaks in spawning restricted to the west Pilbara region (BCl,
(Smith, et al., 2025) and are often (July to October, and March) (Smith, et al., 2025). 2025).
associated with coral, gravel or rubble and Bluespotted emperor reach reproductive maturity at
sponge-dominated habitats (DPIRD, 2023). around 1.6 years of age (Wakefield, et al., 2024a).
Ruby snapper Ruby snapper are distributed in tropical There are two defined biological stocks of | 200 to 400 m Similarly to other snapper species, ruby snapper Ruby snapper (in the Indo-west region) The proposed acoustic source

discharge window

(Section 3.7) overlaps the ruby
shapper’s peak spawning
period (January).

Crystal crab
(Chaceon albus)

Crystal crab are endemic to WA, distributed
from North West Cape to Esperance in
deepwater sand, mud and shell habitats
(Department of Fisheries, 2020).

The biological stock range of the crystal
crab is not currently well understood, with
the entire West Australian coast currently
defined as a single biological stock (de
Lestang, 2023). Majority of catch occurs
within a relatively small geographic area
(between latitudes 26° and 27°) (Tuffley &
de Lestang, 2025).

The latest DPIRD stock assessment for
the West Coast Deep Sea Crustacean
Resource identified crystal crab stocks to
be sustainable (Tuffley & de Lestang,
2025).

300 to 1,450 m
(Department of
Fisheries, 2020)

Preliminary tagging studies indicate reproductive
maturity in male crystal crabs occurs at 12 years of
age (Department of Fisheries, 2020).

Evidence suggests that crystal crabs are
able to spawn year-round (Melville-Smith, et
al., 2007).

Given the known distribution,
the species is not considered
likely to occur or spawn in the
Operational Area. However,
fishing effort has been
reported in the 60 NM block
(Table 4-24).

Southern bluefin
tuna (Thunnus
maccoyii)

Southern bluefin tuna is a migratory pelagic
species occurring throughout the Atlantic,
Pacific and Indian oceans (Patterson, et al.,
2025b). Southern bluefin tuna migrate
southwards down the coast of Western
Australia from their spawning ground (in the
north-east Indian Ocean) after spawning
occurs (AFMA, 2025b). From December to
April, southern bluefin tuna congregate near
the surface in the coastal waters off the
southern coast of Australia to the Great
Australian Bight, and travel to deep,
temperate oceanic waters in winter months
(Patterson, et al., 2018).

The global population of southern bluefin
tuna in waters between 30°S and 50°S is
considered to be one biological stock
(Grewe, et al., 1997).

The stock is considered not subject to
overfishing and has not been overfished
based on most recent estimates
(Patterson, et al., 2025b).

0to 500 m
(AFMA, 2025b)

Southern bluefin tuna reach reproductive maturity
between 11 and 12 years of age (AFMA, 2025b).
During spawning, females spawn daily, producing
between 14 million and 15 million eggs (AFMA,
2025b). It is unknown if mature fish spawn
annually, every few years or once in their lifetime
(AFMA, 2025b).

Southern bluefin tuna exclusively spawn in
the north-east Indian Ocean, south of Java
and around Christmas Island and the Cocos
Islands (Patterson, et al., 2025b). The
spawning ground extends southward into
the Exclusive Economic Zone (Patterson, et
al., 2025b). Adults migrate to the spawning
grounds between September and April to
spawn (Farley, et al., 2007).

Southern bluefin tuna are not known to
spawn over this entire area, and spawning
is not synchronised for the stock as a
whole, with a high turnover of individuals
arriving and departing spawning grounds
throughout the spawning season (Farley,
1998).

The proposed acoustic source
discharge window

(Section 3.7) overlaps the
southern bluefin tuna’s
spawning period (September
to April).
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2023b).

Ocean Tuna Commission, and is currently
considered to be a single biological stock
(Patterson, et al., 2025b).

No Australian vessels were active in
2024. The stock is considered not subject
to overfishing and has not been
overfished based on most recent
estimates (Patterson, et al., 2025b).

spawners (Grande, et al., 2014). Spawning females
in tropical waters can spawn almost daily,
producing between 800,000 to two million eggs per
spawning season (AFMA, 2023b).

Ocean throughout the whole year, and have
been observed spawning off the NWS
(AFMA, 2023b). Periods of more intensive
spawning have been observed in the
western Indian Ocean during the north-east
monsoon (November to March) and the
south-west monsoon seasons (June to July)
(Grande, et al., 2014).

Species Distribution and habitat Biological stock range and status Depth range Reproduction and recruitment Spawning season and distribution Interaction with
Petroleum Activity
Skipjack tuna Skipjack tuna is a migratory, pelagic species | Skipjack tuna on the west coast of 0to260m Reproductive maturity in female skipjack tuna Specific spawning locations are unknown; The proposed acoustic source
(Katsuwonus that occurs throughout tropical waters of the | Australia are part of a larger stock in the (AFMA, 2023b) occurs between one and two years of age (AFMA, however, skipjack tuna are generally known | discharge window
pelamis) Pacific, Atlantic and Indian oceans (AFMA, Indian Ocean, managed under the Indian 2023b). Skipjack tuna are highly fecund, broadcast | to spawn in tropical waters of the Indian (Section 3.7) overlaps the

skipjack tuna’s spawning
period (which may occur all
year round).

Striped marlin
(Kajikia audax)

Striped marlin are a highly migratory pelagic
species, occurring in tropical to temperate
waters of the Pacific and Indian oceans
(AFMA, 2025a). They are not typically
observed in coastal waters, except for where
sharp drop-offs occur into deeper waters
(AFMA, 2025a). In Western Australia, the
species is most densely distributed off
northwestern Australia (Nakamura, 1985).

Striped marlin in the Indian Ocean is
currently considered to be a single
biological stock (Patterson, et al., 2025b).

The latest stock assessment for the
Western Tuna and Billfish Fishery
identified striped marlin stocks to be
subject to overfishing and as overfished
stock (Patterson, et al., 2025b).

0t0o 289 m
(AFMA, 2025a)

Striped marlin are highly fecund broadcast
spawners, releasing up to 120 million eggs per
spawning season, with females releasing eggs
every few days between four and 41 times
throughout the spawning season (AFMA, 2025a).
Striped marlin reach reproductive maturity between
the ages of two and three (AFMA, 2025a).

Known spawning locations and timing are
poorly understood for the species in the
Indian Ocean (Mamoozadeh, et al., 2020);
however, they are thought to spawn
between 10°S and 20°S in northeastern
Indian Ocean during summer months
(Nakamura, 1985). Spawning occurs in
small groups (AFMA, 2025a). Larvae have
been reported to occur in the Banda and
Timor seas in January and February, and in
the eastern Indian Ocean (between 6°N and
6°S) in October and November (Nakamura,
1985).

Given this, striped marlin may spawn off the
NWS between October and February;
however, it is not likely a significant
spawning ground.

The proposed acoustic source
discharge window

(Section 3.7 ) overlaps the
striped marlin’s likely
spawning period (which may
occur between October and
February).
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Figure 4-13: Commonwealth-managed fisheries with the potential for interaction within the Operational Area
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Figure 4-14: State-managed fisheries with the potential for interaction within the Operational Area
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49.3 Traditional and customary fishing

Traditional or customary fishing is typically carried out in shallow coastal waters or areas with structures such
as reef. The WA Recreational Fishing Guide (DPIRD, 2024) states that First Nations people do not need a
recreational fishing licence, in any waters, if it is in accordance with continuing tradition, for individual or familial
consumption, and not for a commercial purpose.

There are no traditional or customary fisheries within the Operational Area. However, it is recognised Barrow
Island and Montebello Islands, both within the EMBA, have a history of fishing when areas were occupied (as
from historical records) (Department of Environment Conservation, 2007). Areas that are covered by registered
Native Title claims are likely to practice Aboriginal fishing techniques at sections of the WA coastline.

Traditional fishing methods in the NWMR are further described in Woodside’s Master Existing Environment
(refer to Section 2.2.3).

494 Tourism and recreation

The Operational Area is considered too far offshore for significant recreational fishing or tourism activities to
occur. While FishCube data (2019 to 2024) indicates tour operators have been recorded in the Operational
Area, based on the location and prevailing weather conditions, their presence during the survey period is
expected to be minimal.

The nearest tourism areas include the Montebello Islands (28 km south-east of the Operational Area at the
closest point), where fishing, surfing, snorkelling and diving activities may occur year-round. Some charter boat
operators also take visitors to these islands (Department of Environment Conservation, 2007). Additionally,
recreational fishing and boat charter tours also occur at Tryal rocks (10 km south of the Operational Area),
which is the site of two coral reefs close together, about 2 km long and located 14 km north-west of the
Montebello Islands (Department of Environment Conservation, 2007). Recreational fishing in the Pilbara and
Gascoyne regions is mainly concentrated around the coastal waters and islands. It has grown considerably
with the expanding regional centres, seasonal tourism and increasing residential and fly in/fly out workforce,
particularly in the Pilbara region (Fletcher, et al., 2017).Occasional recreational fishing occurs at Rankin Bank,
about 18 km east of the Operational Area.

Potential for growth and further expansion in tourism and recreational activities in the Pilbara and Gascoyne
regions is recognised, particularly with the development of regional centres and a workforce associated with
the resources sector (Gascoyne Development Commission, 2012). Due to the distance from access nodes,
such as Dampier and Onslow (about 150 km south-east and 190 km south-west from the Operational Area at
the closest point respectively), recreational fishing effort is expected to be restricted to relatively large vessels
and hence interactions are considered unlikely.

Tourism and recreation in the context of the wider NWMR is further described in Woodside’'s Master Existing
Environment (refer to Section 2.2.3).

49.5 Commercial shipping

The Australian Maritime Safety Authority (AMSA) has introduced a network of marine fairways across the
NWMR to reduce the risk of vessel collisions with offshore infrastructure. None of these intersect with the ASA;
the nearest fairway intersects the north-west corner of the Operational Area (Figure 4-16). Vessel tracking data
suggest shipping is concentrated within or close to the fairway in the north-west of the Operational Area and
is mostly associated with international vessel movements between Australia and Asia. The nearest port to the
Operational Area is Dampier, located about 150 km to the southeast.
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Figure 4-16: Vessel density map for the Operational Area
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4.9.6 Oil and gas facilities, infrastructure and other industries

The Operational Area is situated within a region of established oil and gas operations, with additional
infrastructure in the broader NWS region. Table 4-26 details other facilities and assets overlapping the
Operational Area. Figure 4-17 shows other oil and gas infrastructure within the vicinity of the Operational Area.
The Petroleum Activity is not required to enter the 500 m petroleum safety zones (PSZs) that are established
around the Wheatstone and Pluto platforms. PSZs are also around infrastructure, as detailed in

Table 4-27.

Woodside’s Master Existing Environment (refer to Section 2.2.3) describes current oil and gas development
within the NWMR.

The Operational Area overlaps other title licence areas, which are included in Table 3-1, Section 3.1. Access
is subject to Access Authority and Special Prospecting Authority.

Table 4-26: Other oil and gas facilities and infrastructure overlapping the Operational Area

Facility or asset Operator

Wheatstone platform Chevron

Wheatstone trunkline (live)

Jansz-lo pipeline (live)

Pluto platform Woodside

Pluto pipeline (live)

Scarborough trunkline (live)

Table 4-27: Petroleum safety zones around other infrastructure overlapping the Operational Area

Infrastructure Distance (m)
Julimar East — 1 500
WST-1 production manifold and wells 500
WST-2 production manifold and wells 500
WST-3 production manifold and wells 500
IAG-1 production manifold and wells 500
IAG-2 production manifold and wells 500
JUB1A production well 500
JUB1B production well 500
JULB manifold 500
Brunello production and crossover manifolds and production wells 250
JULA manifold 250
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4.9.6.1 Historical seismic surveys

Historical seismic surveys in the vicinity of the Operational Area are described in Table 3-1.

Table 4-28: Historical seismic surveys in the last 15 years with the potential to interact with the

Operational Area

Title Survey Duration Operator Distance to
Start Operational Area
Wheatstone MAZ 3D 16/11/2011 146 days Chevron Australia Pty Ltd Overlaps
Harmony 3D MSS 2013 24/03/2013 | 57 days Apache Julimar Pty Ltd Overlaps
Aperio 3D 12/04/2013 | 42 days Chevron Australia Pty Ltd Overlaps
Davros MC 3D MSS 2015 | 03/03/2015 | 103 days CCG Services Australia Pty Ltd Overlaps
Pluto 4D Monitor 2015 27/11/2015 | 70 days Woodside Burrup Pty Ltd Overlaps
Pluto 4D M2 2020 5/01/2020 31 days Woodside Burrup Pty Ltd Overlaps
Harmony 4D M1 2020 12/02/2020 | 21 days Woodside Energy Julimar Pty Ltd Overlaps
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Figure 4-17: Oil and gas infrastructure within the Operational Area
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49.7 Submarine communication infrastructure

The Petroleum Activity is in a region with submarine communications infrastructure. The Operational Area
overlaps the Scarborough Fibre Optic Cable and the Chevron Fibre Optic Cable routes. Additional submarine
communications infrastructure is present within the EMBA. The submarine communications infrastructure
located within the Operational Area is presented in Figure 4-18.
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Figure 4-18: Submarine communication infrastructure within the Operational Area
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49.8 Defence

There are designated defence practice and training areas in the offshore marine waters off Ningaloo and the
North West Cape in the EMBA. The Operational Area partially overlaps the north-western tip of one of these
defence training areas, the North West Exercise Area accessed by Royal Australian Air Force Base
Learmonth. Additionally, the EMBA overlaps the Learmonth Air Weapons Range practice area. The closest
site where unexploded ordnance is known to occur is 20 km north-west of Bessieres Island, located outside of
the EMBA. Defence areas within the Operational Area and EMBA are presented in Figure 4-19.

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: X0000AH1500001177 Revision: 0 Page 135 of 405

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



Pluto 4D Monitor 3 Marine Seismic Survey Environment Plan

T
METTE

o
[y

B =t Nl o .
.f:\\ N y?&ﬂfDarr]pier' v N Pt
S . [ Karratha

Legend
Operational Area
|| Active Source Area

[_JemeA

| | Defence Restricted and Prohibited Areas

| Defence Area

V.~ Practice Areas

Training Areas

UXO Potential

Substantial UXO Potential
Slight UXO Potential
Other UXO Potential

UXO Sea Dumping

l:l Sea Dumping of Depth Charges

|| Other Sea Dumping Sites

0

q Seale 1:3.000,020 100

Shes! Sz Ad Date Exported: 14/07/2025

M3 G 12447 H7400-320534350 1647 / 550

Location Mz

) Woodside
Energy

—~ N
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5. STAKEHOLDER CONSULTATION

5.1 Summary

Woodside consults relevant persons when preparing an EP, in accordance with Regulation 25. (In this section,
references to ‘regulations’ are to the Environment Regulations, unless otherwise stated).

The consultation process is designed to identify relevant persons and provide them with sufficient information,
and a reasonable period, to allow them to make an informed assessment of the possible consequences of the
proposed activity on their functions, interests or activities. This enables Woodside to assess the merits of
objections or claims about the adverse impact of each activity to which the EP relates, as received from
relevant persons, and for Woodside to adopt appropriate measures (if any) in response to those objections or
claims, so the activity is carried out in a manner by which the environmental impacts and risks will be reduced
to ALARP and will be of an acceptable level.

Consultation is informed by both the Environment Regulations and the findings of relevant Courts, including
the Federal Court of Australia — Full Court (FCAFC) in the Santos NA Barossa Pty Ltd v Tipakalippa [2022]
FCAFC 193 (Tipakalippa Appeal) (see Sections 5.2 and 5.5.1) and Munkara v Santos NA Barossa Pty Ltd
(No 3) [2024] FCA 9 (Munkara Case).

For this EP, Woodside has considered both the Operational Area and the broader EMBA in undertaking
consultation (see further discussion in Section 5.2). The broadest extent of the EMBA has been determined
by reference to the highly unlikely event of a hydrocarbon release resulting from activities in the Operational
Area (see Section 4).

Woodside’s consultation methodology is divided into two parts:

e The first section (Sections 5.2 to 5.5) provides an overview of Woodside’'s consultation methodology for
its EPs, including how we apply Regulation 25(1) to identify relevant persons.

e The second section (Sections 5.6 to 5.7) details Woodside’s approach to accepting feedback and
assessing the merits of each objection or claim about the adverse impact of each activity to which the EP
relates, and engaging in ongoing consultation for this EP.

Woodside’s consultation record is in Appendix F and includes a summary of the:
e assessment and identification of relevant persons

e consultation information provided to relevant persons, feedback received, Woodside’s assessment of the
merits of objections or claims, and Woodside’s response to relevant persons and other stakeholders
Woodside chose to consult

¢ engagement with persons or organisations Woodside chose to contact who are ‘not relevant’ persons for
the purposes of Regulation 25(1) (see Section 5.3.4)

e opportunities provided to persons or organisations to participate in consultation.
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{ dentification of relevant persons ]

Prepare the essential aspects of the EP
(Section 3, Section 4 and Section &)

Define the broacest extent of the
‘environment that may be affected’ (EMBA) for
consultation based on the Petroleum Activities

Program (PAP) planned and unplanned
activities (Section 4)

Persons or organisations Woodside at
its discretion chooses to contact,
where applicable (Section 5.3.7)

Determine whether activities may be relevant
to a Commonwealth, State or Northern Determine persons or organisations
Territory government department or agency Woodside at its discretion assesses as a
under regulation 25(1)(a), (b) and (c) within relevant person under regulation 25(1)
the EMBA, or for the purposes of incident (e} (Section 5.3.6)}
response planning (Section 5.3.2).

Determine the persons or organisations whose
functions, interests or activities may be
affected by the proposed activities within the
EMBA under regulation 25(1)(d) by applying a
category-by category methodology (Section
5.3.4, Table 5-1 and Table 5-2).

Relevant persons
identified for the EP
(App F, Table 1)

Not relevant

4

Not relevant to the

proposed activity

(App F, Table 1)

Figure 5-1: Overview of Woodside’s methodology to identify relevant persons

5.2 Consultation — general context

Woodside has a portfolio of quality oil and gas assets and more than 40 years of operating experience. We
have a strong history of working with local communities, the relevant regulators and a broad range of persons
and organisations, to better understand the potential risks and impacts associated with our proposed activities
and to develop appropriate measures to manage them.

The length of time we have operated in Commonwealth and State waters, and the history of continued
engagement with a wide range of persons and organisations, enables Woodside to develop an extensive
consultation list to inform its consultation process. This consultation list is not used as a definitive list of persons
to consult but, rather, assists Woodside as an input to its understanding of relevant persons with whom to
consult on a Petroleum Activity. The information in the consultation list has been captured from years of
experience: it contains insights relating to the type of information particular persons or organisations want to
receive during consultation, the appropriate method of consultation for relevant persons and includes
appropriate contact details, which are reviewed and updated periodically.
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Woodside acknowledges NOPSEMA’s GL2086 — Consultation in the course of preparing an environment plan
guideline (May 2023) as well as judicial guidance in the Tipakalippa Appeal on the intent of consultation:

At paragraph 54 of the appeal decision:

...provide a basis for NOPSEMA'’s considerations of the measures, if any, that a titleholder
proposes to take or has taken to lessen or avoid the deleterious effect of its proposed
activity on the environment, as expansively defined.

At paragraph 89 of the appeal decision:

its purpose is to ensure the titleholder has ascertained, understood and addressed all the
environmental impacts and risks that might arise from its proposed activity. Consultation
facilitates this outcome because it gives the titleholder an opportunity to receive information
that it might not otherwise have received from others affected by its proposed activity.
Consultation enables the titleholder to better understand how others with an objective stake
in the environment in which it proposes to pursue the activity perceive those environmental
impacts and risks. As the Regulations expressly contemplate, it enables the titleholder to
refine or change the measures it proposes to address those impacts and risks by taking
into account the information acquired through the consultations. Objectively, the scheme
intends that this is likely to improve the minimisation of environmental impacts and risks
from the activity.

The Tipakalippa Appeal and Munkara Case have also been further considered in the context of specific
methods for consulting First Nations’ relevant persons (Section 5.5.1).

To undertake consultation, Woodside has developed a methodology for identifying relevant persons in
accordance with Regulation 25(1) (Section 5.3). This methodology is consistent with NOPSEMA’s Guideline
and demonstrates that, to meet the requirements of Regulation 34 (criteria for EP acceptance) when preparing
the EP, Woodside understands:

e our planned activities in the Operational Area, being the area in which our planned activities are proposed
to occur (see Section 3.3)

o the geographical extent to which the environment may be affected by risks and impacts from our activities
(unplanned) (identified in Section 4.1 and assessed in Section 6.7).

Woodside has undertaken consultation when preparing this EP in compliance with Regulation 25, which
requires a titleholder to:

¢ consult with each of the following (a relevant person) when preparing an EP:

each Commonwealth, State or Northern Territory agency or authority to which the activities to be
carried out under the EP may be relevant

if the plan relates to activities in the offshore area of a State — the department of the responsible State
Minister

if the plan relates to activities in the Principal Northern Territory offshore area — the department of the
responsible Northern Territory Minister

a person or organisation whose functions, interests or activities may be affected by the activities to be
carried out under the EP

any other person or organisation the titleholder considers relevant (Regulation 25(1)).

e give each relevant person sufficient information to allow them to make an informed assessment of the
possible consequences of the activity on their functions, interests or activities (Regulation 25(2))

o allow a relevant person a reasonable period for the consultation (Regulation 25(3))

o tell each relevant person that the titleholder consults with, that the relevant person may request that
particular information it provides in the consultation not be published and any information subject to such
a request is not to be published (Regulation 25(4)).

Further, Woodside seeks to carry out consultation in a manner that:

e is consistent with the principles of ESD set out in section 3A of the EPBC Act — see Section 2
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e s intended to reduce the environmental impacts and risks from the activity to ALARP and an acceptable
level (Regulation 4)

e is intended to minimise harm to the relevant person and the environment from the proposed Petroleum
Activity and to enable Woodside to consider measures that may be taken to mitigate the potential adverse
environmental impacts from the Petroleum Activity

e provides opportunities for relevant persons to provide feedback throughout the life of the EP through its
ongoing consultation process (refer to Section 5.7 and Section 7.9)

e is collaborative. Woodside respects that, for a relevant person, consultation is voluntary. Where the
relevant person seeks to engage, Woodside engages with the relevant person with the aim of seeking
genuine and meaningful two-way dialogue.

Woodside’s consultation approach is outlined at Figure 5-2.

Review Woodside’s consultation list for
information on appropriate methods of
consultation and contact details available for
relevant persons based on years of operating
experience, as appropriate.

Identify whether the relevant person has
}~——b developed specific guidelines on how they

wish to be consulted.

Relevant persons identified for the EP
(App F, Table 1)

Develop consultation information, including
targeted consultation information as
appropriate to the category of relevant

persons, as applicable (Section 5.2 and Section
5.6).

Notify relevant person of consultation
information and opportunity to provide

No f ifi ical
| Response reccives leedback by the specific date (typically 30

days). Notification is typically via email or
letter and respects that consultation is
voluntary {Section 5.2 and Section 5.6).

Follow up with relevant

Assessment of
merits of relevant
person objections

or daims.

persons prior to submission

of the EP using an e
altemnative communication
method where appropriate.

Objection or claim meets Respond to feedback and identify
any changes made tothe EPasa
Response received  f——d the intent of consultation A of Chneolation o
(Section 5.2) =
appropriate.
Consider whether a response to
Objection or claim does not feedback dosing consultation as it
meet the intent of does not meet the intent of
consultation {Section 5.2). consultation, as appropriate, is
Finalise EP for initial e required.

submission.

Prepare Appendix F
Summarise feedback
received, and controls
incorporated in the

lica YRS
EP, where applicable no new objections or

(App F, Table 2 and 3) ¥, claims raised.

Consultation for the
purposes of regulation
25 has been undertaken,
however further
feedback may be
provided.

Woodside has assessed the merits of the
claims or objections and has provided a

Consultation for the

purpose of regulation 25
has been undertaken — response — it considers the response to
be sufficient to meet the intent of

consultation (Section 5.2).

Figure 5-2: Overview of Woodside’s consultation approach

The methodology for consultation for this activity has been informed by various guidelines and relevant
information for consultation on planned activities, including:

Federal Court:

e Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193
e Munkara v Santos NA Barossa Pty Ltd (No 3) [2024] FCA 9
NOPSEMA:

e (L2086 — Consultation in the course of preparing an environment plan — May 2024

e GN1847 — Responding to public comment on environment plans — January 2024
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e GN1344 — Environment plan content requirements — September 2020

e GL1721 — Environment Plan decision making — January 2024
e GN1488 — Qil pollution risk management — July 2021

e GN1785 — Petroleum activities and Australian Marine Parks — January 2024

e GL 1887 — Consultation with Commonwealth agencies with responsibilities in the marine area — August
2024

e PL9028 Managing gender-restricted information — December 2023

e Consultation on offshore petroleum environment plans — Information for the community

Department of Mines, Petroleum and Exploration (DMPE):

e Guideline for the development of Petroleum, Geothermal and Pipeline Environment Plans in Western
Australia (November 2024)

e Guideline — Decommissioning of petroleum and geothermal energy property, equipment and infrastructure
in Western Australian onshore areas and State coastal waters (March 2024)

DCCEEW:

e Sea Countries of the North-West; Literature review on Indigenous connection to and uses of the
North-West Marine Region

Australian Fisheries Management Authority (AFMA):

e Petroleum industry consultation with the commercial fishing industry

Commonwealth Department of Agriculture, Fisheries and Forestry:

e Fisheries and the Environment — Offshore Petroleum and Greenhouse Gas Act 2006

e Offshore Installations Biosecurity Guide
WA DPIRD:

e Guidance statement for oil and gas industry consultation with the Department of Fisheries

WA Department of Transport and Major Infrastructure (DTMI):
o Offshore Petroleum Industry Guidance Note
WAFIC:

e Qil and Gas Consultation Framework

Good practice consultation:

e International Association for Public Participation — Public Participation Spectrum

e Interim Engaging with First Nations People and Communities on Assessments and Approvals under the
Environment Protection and Biodiversity Act 1999.

5.3 Identification of relevant persons for consultation

5.3.1 Regulations 25(1)(a), (b) and (c)

The question for determining relevant persons under Regulations 25(1)(a) and (b) is whether the activities to
be carried out under the EP may be relevant to one of the government departments or agencies in those
regulations. The government departments and agencies relevant to the EP are listed inAppendix E, Table 1.
In accordance with Regulation 25(1)(b), Woodside consults with the department of the relevant State Minister.
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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%7CSHANNEN.WILKINSON%40woodside.com.au%7C250a36724df949d5abd708d925918358%7Ca3299bbaade64965b011bada8d1d9558%7C0%7C0%7C637582129186149836%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=TKSB7HD%2BtjU3yd7MQ1c%2FDlflbmtjIzH9jkOv59D7098%3D&reserved=0
https://www.nopsema.gov.au/sites/default/files/documents/Environment%20plan%20decision%20making%20guideline.pdf
https://www.nopsema.gov.au/sites/default/files/documents/2021-07/A382148.pdf
https://www.nopsema.gov.au/sites/default/files/documents/Guidance%20note%20-%20Petroleum%20Activities%20and%20Australian%20Marine%20Parks.pdf
https://www.nopsema.gov.au/sites/default/files/documents/2024-08/Consultation%20with%20Commonwealth%20agencies%20with%20responsibilities%20in%20the%20marine%20area%20Aug%202024.pdf
https://www.nopsema.gov.au/sites/default/files/documents/2024-08/Consultation%20with%20Commonwealth%20agencies%20with%20responsibilities%20in%20the%20marine%20area%20Aug%202024.pdf
https://www.nopsema.gov.au/sites/default/files/documents/Managing%20gender-restricted%20information.pdf
https://www.nopsema.gov.au/sites/default/files/documents/Consultation%20on%20offshore%20petroleum%20environment%20plans%20brochure.pdf
https://www.dmp.wa.gov.au/Documents/Environment/ENV-PEB-177.pdf
https://www.dmp.wa.gov.au/Documents/Environment/ENV-PEB-177.pdf
https://www.dmirs.wa.gov.au/sites/default/files/atoms/files/decommissioningresponse_to_submissions.pdf
https://www.dmirs.wa.gov.au/sites/default/files/atoms/files/decommissioningresponse_to_submissions.pdf
https://www.dcceew.gov.au/sites/default/files/documents/nw-sea-countries.pdf
https://www.dcceew.gov.au/sites/default/files/documents/nw-sea-countries.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
https://www.wafic.org.au/wp-content/uploads/2023/07/Oil-and-Gas-Consultation-Framework.pdf
https://iap2.org.au/resources/spectrum/
https://www.dcceew.gov.au/sites/default/files/documents/interim-engaging-with-first-nations-people-and-communities-assessments-and-approvals-under-epbc-act.pdf
https://www.dcceew.gov.au/sites/default/files/documents/interim-engaging-with-first-nations-people-and-communities-assessments-and-approvals-under-epbc-act.pdf

Pluto 4D Monitor 3 Marine Seismic Survey Environment Plan

5.311 Identification of relevant persons under Regulations 25(1)(a), (b) and (c)
Woodside’s methodology for identifying relevant persons under Regulations 25(1)(a), (b) and (c) is as follows:

Woodside considers the defined responsibilities of each department and agency to which the activities to be
carried out in the EMBA under the EP may be relevant. This list of relevant departments and agencies is
formulated by reference to the responsibilities of the government departments, as set out on their websites, in
NOPSEMA’s GL1887 — Consultation with Commonwealth agencies with responsibilities in the marine area
guideline (January 2024), which describes where the department is a relevant agency under the Environment
Regulations, and the experience and knowledge Woodside has gained from years of operating. This list is
revised periodically; for example, to accommodate government restructures, department renaming, shifting
portfolios, and to account for new agencies that might arise.

Woodside has categorised government department or agency groups as shown in Table 5-1.

Table 5-1: Relevant government departments and agencies

Government departments/agencies — Agencies with legislated responsibilities for use of the marine

marine environment

Government departments/agencies — Agencies with legislated responsibilities for protecting the environment
environment

Government departments/agencies — The legislated department of the responsible Commonwealth, State or
industry Northern Territory Minister for Industry

Woodside considers the responsibilities of the departments and agencies, determining whether those
responsibilities overlap with potential risks and impacts specific to the Operational Area in the EMBA. The
assessment is both activity and location based.

Woodside also considers the responsibilities of the departments and agencies acting on behalf of various
industry participants. For example, AMSA — Marine Safety is responsible for the safety of vessels and the
seafarers who are operating in the domestic commercial shipping industry; and Australian Hydrographic Office
(AHO) is responsible for maritime safety and Notices to Mariners. To undertake proposed activities in a manner
that prevents a substantially adverse effect on the potential displacement of marine users, Woodside therefore
consults AMSA — Marine Safety and AHO on its proposed activities. Woodside considers the responsibilities
of the departments and agencies and determines those that would either be involved in the incident response
itself or in relation to the regulatory or decision-making capacity for planning incident response specific to the
Operational Area for the unlikely event of a worst-case hydrocarbon release. Feedback received, if any, is
assessed in accordance with the intended outcome of consultation.

The list of government departments and agencies assessed as relevant is set out in Appendix F, Table 1.

Feedback received, if any, is assessed in accordance with the intended outcome of consultation and
summarised at Appendix F, Table 2 and Table 3 as appropriate to the relevance assessment.

Woodside does not consult with departments or agencies with interests that do not overlap with risks and
impacts specific to the Operational Area or the EMBA or would not be involved in incident response planning.
5.3.2 Regulation 25(1)(d)

To identify a relevant person for the purposes of Regulation 25(1)(d), the meaning of “functions, interests or
activities” needs to be understood. The phrase should be construed broadly and consistently with the objects
of the Environment Regulations (Regulation 4) and the objects of the EPBC Act (Section 3A).

In developing its methodology for consultation, Woodside acknowledges the guidance in Table 5-2 from
NOPSEMA’s GL2086 — Consultation in the course of preparing an environment plan guideline (May 2023).

Table 5-2: Definitions of functions, interests and activities

Functions Refers to a power or duty to do something.

Interests Conforms to the accepted concept of ‘interest’ in other areas of public administrative law and includes
any interest possessed by an individual, regardless of whether the interest amounts to a legal right or
is a proprietary or financial interest or relates to reputation.

Activities Broader than the definition of ‘activity’ in Regulation 5 of the Environment Regulations and is likely be
directed to what the relevant person is already doing.
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Woodside’s methodology for determining ‘relevant persons’ for the purpose of Regulation 25(1)(d) includes
considering:

o whether a person or organisation has functions, interests or activities that overlap with the Operational
Area and EMBA

e whether a person or organisation’s functions, interests or activiies may be affected by Woodside's
proposed planned or unplanned activities.

5.3.21 Identification of relevant persons under Regulation 25(1)(d)

Relevant persons under Regulation 25(1)(d) are defined as persons or organisations whose functions,
interests or activities may be affected by the activities to be carried out under the EP. In identifying relevant
persons, Woodside considers:

e the planned activities to be carried out under the EP (described in Section 3)
¢ the EMBA by unplanned activities (identified in Section 4 and assessed in Section 6).

To identify relevant persons who fall within Regulation 25(1)(d), Woodside adopts the following methodology,
then consults the relevant persons.

As a general proposition, Woodside assesses whether a person or organisation is a relevant person by
considering:

o whether a person or organisation has functions, interests or activities that overlap with the Operational
Area and EMBA

e whether a person or organisation's functions, interests or activities may be affected by Woodside's
proposed planned or unplanned activities to be carried out under the EP.

This assessment will include applying judgement, knowledge and considering available, relevant literature.

To assist in identifying the full range of relevant persons, Woodside considers the impacts and risks associated
with its proposed activities, and considers the broad categories of relevant persons who may be affected by
the activities to be carried out under the EP. The broad categories are identified in Table 5-3 and the
identification methodology is set out in Table 5-4.

The list of those persons or organisations assessed as relevant persons or organisations Woodside separately
chose to contact is set out in Appendix F, Table 1.

Feedback received, if any, is assessed in accordance with the intended outcome of consultation and applying
the categories of relevant persons methodology outlined in Table 5-4, as appropriate.

Feedback from relevant persons is summarised at Appendix F, Table 2. Feedback from persons assessed as
‘not relevant’ but whom Woodside chose to contact, or self-identified and Woodside assessed as ‘not relevant’,
are summarised at Appendix F, Table 3.
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Table 5-3: Categories of relevant persons

Category

Explanation

Commercial fisheries
(Commonwealth and State) and peak
representative bodies

Commonwealth or State commercial fishery with a fishery management plan
recognised under the Commonwealth Fisheries Management Act 1991 and
the WA Fish Resources Management Act 1994, which may be amended
periodically.

Commonwealth peak fishery representative bodies are identified by AFMA.
WAFIC is the peak representative body for state fishers in WA.

Recreational marine users and peak
representative bodies

Charter boat, tourism and dive operators identified by DPIRD specific to the
location of the proposed activity.

Representative bodies are the recognised peak organisation(s) for
recreational marine users.

Titleholders and operators

Registered holder of an offshore petroleum title or GHG title under the
OPGGS Act and associated regulations.

Peak industry representative bodies

Recognised peak organisation(s) for the oil and gas sector.

Traditional Custodians (individuals or
groups/entity)

First Nations Australians with cultural rights and interests or cultural functions
or who perform cultural activities over particular lands and waters.

Where a First Nations person, group or entity self-identifies and asserts
cultural rights, functions, interests or activities, they will be considered under
the definition of Traditional Custodian for the purpose of this EP (as
appropriate).

Nominated representative
corporations

Traditional Custodians nominated as representative institutions such as
Prescribed Body Corporates (PBCs).

PBCs are established under the Native Title Act 1993 (Cth) by Traditional
Custodians to represent their entire Traditional Custodian group (defined
broadly by reference to descents from an ancestor set who were known to be
the Traditional Custodians at the time of European colonisation) and their
interests, including, among other things, management and protection of
cultural values.

Native Title Representative Bodies

A Representative Aboriginal/Torres Strait Islander Body is a regional
organisation appointed under the Native Title Act with prescribed functions,
set out in Part 11 of the Native Title Act, that relate to facilitation and
assistance, certification, dispute resolution, notifications, and agreement
making. They are also known, and referred to here, as Native Title
Representative Bodies.

Historical heritage groups or
organisations

Legislated or government-enlisted groups or organisations responsible for
managing marine heritage.

Local government and elected
parliamentary representatives and
recognised local community
reference/liaison groups or
organisations

Local government body formed under the Local Government Act 1995 (WA)
and elected parliamentary representatives who are responsible for
representing the local community. Recognised local community reference or
liaison group or organisation in relation to oil and gas matters.

Other non-government groups,
organisations or individuals

Non-government organisation with public website material targeting the
proposed activity.

Individual who demonstrates the proposed activity could impact their
interests, functions or activities.

Research institutes and local
conservation groups or organisations

Research institutes are government or private institutions that conduct
marine or terrestrial research.

Local conservation groups are local non-government organisations that
regularly conduct conservation activities focused on the local environment or
wildlife.
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Table 5-4: Methodology for identifying relevant persons within the EMBA undertaken under
Regulation 25(1)(d) — by category

Category

Relevant person identification methodology

Commercial fisheries
(Commonwealth and
State) and peak

representative bodies

Woodside assesses relevance for commercial fisheries (Commonwealth and State) and
their representative bodies using the next steps in its methodology:

Define the parameters with regard to timing, location and duration of the proposed
Petroleum Activity.

Confirm whether the EMBA overlaps with the fisheries management area (i.e. the
spatial area the fishery is legally permitted to fish in) (see Section 4.8.1).

Woodside acknowledges WAFIC’s consultation guidance®, that titieholders develop
separate consultation strategies for significant unplanned events (for example, an oil
spill) where titleholders can demonstrate the likelihood of such events occurring is
extremely low. WAFIC'’s guidance is that consultation on unplanned events resulting
in an emergency scenario should only be undertaken if an incident occurs (see
Appendix G).

For Commonwealth and State commercial fisheries, assess the potential spatial and
temporal extent for interaction with the fishery by reviewing AFMA, ABARES and
DPIRD FishCube data within the Operational Area and EMBA (see Section 4.9.2).

Assessment of relevance:

State commercial fisheries that have been assessed as having a potential for
interaction within the Operational Area or EMBA (see Section 4.9.2) are assessed as
relevant to the proposed activity. However, to avoid over-consulting and as requested
in WAFIC’s guidance, Woodside only consults individual licence holders based on
WAFIC’s advice. Woodside also uses WAFIC’s consultation service whereby WAFIC:

— directly consults fishery licence holders that are assessed as having a potential for
interaction in the Operational Area

— consults fisheries that are assessed as having a potential for interaction in the
EMBA only in the event of an unplanned emergency scenario.

Commonwealth commercial fisheries that have been assessed as having a potential
for interaction within the Operational Area or EMBA (see Section 4.9.2) are assessed
as relevant to the proposed activity.

If Woodside has identified a Commonwealth or State fishery is a relevant person,
Woodside also consults the fishery’s relevant representative body. For example,
WAFIC represents the interests of State fisheries in WA. If a State fishery is identified
as relevant, Woodside would also identify WAFIC as relevant. Recognised
Commonwealth fishery representative bodies are identified by AFMA via its website.
WAFIC is the only recognised State fishery representative body.

5 Consultation Approach for Unplanned Events — WAFIC.
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Category

Relevant person identification methodology

Recreational marine
users and peak
representative bodies

Woodside assesses relevance for recreational marine users and peak representative
bodies using the next steps in its methodology:

e Using Woodside knowledge and operating experience, apply knowledge of
recreational marine users in the area. This assessment is both activity and location
based.

e Define the parameters with regard to timing, location and duration of the proposed
Petroleum Activity.

e Assess the potential spatial and temporal extent for interaction with recreational
marine users by reviewing DPIRD FishCube data to assess whether there has been
activity within the EMBA in the past five years.

Assessment of relevance:

e Recreational marine users that have been active in the past five years within the
EMBA are assessed as relevant to the proposed activity. DPIRD provides Woodside
with the contact details of charter, boat tourism and dive operators specific to the
region of the EMBA to consult with the relevant persons.

¢ If Woodside has identified recreational marine users as relevant persons, Woodside
also consults identified peak recreational marine user representative bodies. For
example, Recfishwest represents the interests of recreational fishers. These
representative bodies are identified via Woodside’s existing consultation list, which is
updated as appropriate via advice from known groups and DPIRD.

Titleholders and
operators

Woodside assesses relevance for other titleholders and operators using the following
steps in its methodology:

e Use GPInfo to determine overlap with other titleholders’ or operators’ permit areas
within the EMBA.

e Using Woodside knowledge and operating experience, apply knowledge of other
operators in the area.

e Produce a map showing the outcome of this assessment.
Assessment of relevance:

o Titleholders and operators whose permit areas are identified as having an overlap
within the EMBA are assessed as relevant.

Peak industry
representative bodies

Woodside assesses relevance for peak industry representative bodies using the following
steps in its methodology:

¢ Review peak industry representative bodies’ responsibilities that Woodside actively
participates in, considering overlap between industry focus area and Woodside’s
proposed activities within the EMBA.

o Review Woodside’s existing consultation list.

e Search websites to identify whether any additional peak industry representative
bodies have been created whose responsibilities may overlap with Woodside’s
proposed activities within the EMBA.

Assessment of relevance:

e Peak industry representative bodies whose responsibilities are identified as having an
overlap with Woodside’s proposed activities within the EMBA are assessed as
relevant.
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Category

Relevant person identification methodology

Traditional Custodians
(individuals and
groups/entity) and
nominated representative
corporations

Consistent with its understanding of the matters discussed in Section 4.8.1, Woodside
identifies relevant Traditional Custodian groups or individuals by using the following steps
in its methodology:

e Use existing systems of recognition to identify First Nations groups who overlap or are
coastally adjacent to the EMBA (for example, recognition provided under Native Title
or cultural heritage legislation, or marine park management plans, or identified by
other First Nations groups or entities).

¢ Notify and invite consultation with First Nations people through their nominated
representative corporation (for example, PBCs), or, in the case of native title and
where appropriate, the Native Title Representative Body

e Request the nominated representative body to forward the notifications and invitations
to consult to their members (members are individual communal rights holders).

e Request advice about other First Nations groups or individuals that should be
consulted.

e Advertise widely to invite self-identification and consultation by First Nations groups
and individuals.

Further detail to Woodside’s methodology is as follows.
e Use the databases of the National Native Title Tribunal to understand whether:

— there are any Native Title claims (historical or current) or determinations
overlapping or coastally adjacent to the EMBA

— there are any relevant ILUAs, registered with the National Native Title Tribunal that
overlap or are adjacent to the EMBA, that may identify Traditional Custodians or
representative bodies to contact regarding potential cultural values.

¢ Where there is a positive determination of Native Title, contact the PBC or, where
their representative is a Native Title Representative Body, contact the Native Title
Representative Body.

e Where appropriate, contact the relevant Native Title Representative Body to request a
list of any First Nations groups asserting Traditional Custodianship over an area of
coastline adjacent to the EMBA.

o Review Commonwealth and State marine park management plans that overlap the
EMBA and may identify Traditional Custodians or representative bodies to contact
regarding potential cultural values.

e In Victoria, use the Victorian Aboriginal Heritage Council data to determine whether
there are any Registered Aboriginal Parties appointed under the Aboriginal Heritage
Act 2006 (Vic) that overlap or are adjacent to the EMBA.

¢ |dentify First Nations groups or individuals through a Traditional Custodian, nominated
representative corporation or Native Title Representative Body.

¢ Request the PBC to distribute Woodside consultation materials through its
membership. Woodside is unable to contact this membership through any other
means.

e Use one of Woodside’s public notification and information sharing processes by which
individual Traditional Custodians can become aware of the proposed activity, its risks
and impacts, and self-identify.

e Provide individuals that consider their functions, interests or activities to be affected by
a proposed activity an opportunity to self-identify. Woodside does not presume self-
identification for an activity, covered by another EP, automatically means an
individual(s) functions, interests and activities may be affected by other activities
where EMBAs overlap. This decision is for the individual to make. The public
notification, information sharing and consultation processes Woodside puts in place
enable Traditional Custodians to become aware of proposed activities, assess risks
and impacts to their values, and enable individuals to self-identify.

Assessment of relevance:

o Traditional Custodian groups, entities or individuals and nominated representative
corporations who are identified through the above methodology and overlap or are
coastally adjacent to the EMBA are assessed as relevant.
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Category

Relevant person identification methodology

Native Title
Representative Bodies

Woodside assesses the relevance of Native Title Representative Bodies using the
following steps in its methodology:

* Review National Native Title Tribunal Representative Aboriginal/Torres Strait Islander
Body areas that overlap or are coastally adjacent to the EMBA.

Assessment of relevance:

o Where the area for which a Native Title Representative Body is recognised under the
Native Title Act, overlaps with the EMBA or is coastally adjacent to the EMBA,
Woodside assesses the Native Title Representative Body as relevant.

Historical heritage groups
or organisations

Woodside assesses relevance for groups or organisations whose responsibilities are
focused on historical heritage using the following steps in its methodology:

e Use the Australasian Underwater Cultural Heritage Database to assess known

records of Maritime Cultural Heritage sites (shipwrecks, aircraft and relics) within the
EMBA (see Section 4.9.1).

Assessment of relevance:

e Where there is a known underwater heritage site (shipwrecks, aircraft and relics)
within the EMBA, Woodside assesses the relevant group or organisation that
manages the site as relevant.

Local government and
recognised local
community
reference/liaison groups
or organisations

Woodside assesses relevance for local government and recognised local community
reference/liaison groups or organisations using the following steps in its methodology:

e Review Woodside maps (developed based on data from the WA Local Government,
Sport and Cultural Industries ‘My Council’ database and WA Local Government
Association Local Government Directory maps to assess overlap between the local
government’s defined area of responsibility and the EMBA.

e Host regular community reference/liaison group meetings. Members represent a
cross-section of the community and local towns’ interests. Representatives are from
community and industry and generally include Woodside, state government (for
instance, relevant regional development commissions), local government, Indigenous
groups, industry representative bodies, community and industry organisations.
Woodside considers these reference/liaison groups to be the appropriate recognised
representatives of the local community for the oil and gas sector.

o Review the community reference/liaison group’s terms of reference to determine its
area of responsibility and overlap with the EMBA. For example, the Exmouth
Community Liaison Group’s area of responsibility in relation to Woodside'’s
operational, development and planning activities, is defined in the terms of reference
as the Exmouth sub-basin. Comparatively, the Karratha Community Liaison Group’s
area of responsibility is the Pilbara region (i.e. onshore).

Assessment of relevance:

e The local government whose defined area of responsibility overlaps the EMBA is
assessed as relevant.

o The community reference/liaison group whose defined area of responsibility overlaps
the EMBA is assessed as relevant and consulted collectively via the relevant
reference/liaison group.
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Category

Relevant person identification methodology

individuals

Other non-government
groups, organisations or

Woodside assesses relevance for other non-government groups, organisations or
individuals using the following steps in its methodology:

Assessment of relevance:

Review Woodside’s existing consultation list.

Search websites of registered non-government groups or organisations (i.e. registered
with an Australian Business Number with publicly available contact information) that
may have public website or social media material specific to the proposed activity at
the time of developing the EP.

Review organisations’ publicly available statement (or purpose) that clearly describes
their collective functions, interests or activities.

Review current website and social media material to identify targeted information that
demonstrates functions, interests or activities relevant to the potential risks and
impacts associated with planned activities associated with the EMBA.

Review an organisation’s/individual’s feedback to consider whether their functions,
interests or activities within the EMBA may be affected by the activities to be carried
out under the EP. Interests outside the EMBA would be considered too remote and
contrary to the purpose of EP consultation.

Registered non-government groups or organisations with current targeted public
material specific to the proposed activity at the time of developing the EP and who
have demonstrated functions, interests or activities relevant to the potential risks and
impacts associated with planned activities in accordance with the intended outcome of
consultation are assessed as relevant.

Individuals who demonstrate their functions, interests or activities may be impacted
are assessed as relevant.

or organisations

Research institutes and
local conservation groups

Woodside assesses relevance for research institutes and local conservation groups or
organisations using the following steps in its methodology:

Assessment of relevance:

Review Woodside’s existing consultation list.

Search websites for research institutes that may operate within the EMBA. This
assessment is both activity and location based.

Search websites for local conservation groups or organisations that regularly conduct
conservation activities within the EMBA.

Where there is known research being undertaken by an institute within the EMBA, the
institute that is conducting the research is assessed as relevant.

Local environmental conservation groups who regularly conduct conservation
activities or have demonstrated conservation functions, interests or activities within
the EMBA are assessed as relevant. This assessment is both activity and location
based.

5.3.3 Regulation 25(1)(e)

In addition to assessing relevance under Regulation 25(1)(d), Woodside has discretion to categorise any other
person or organisation as a relevant person under Regulation 25(1)(e).

5.3.31 Identification of relevant persons under Regulation 25(1)(e)

Woodside adopts a case-by-case approach for each EP to assess relevance under Regulation 25(1)(e).
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534 Persons or organisations Woodside chooses to contact

In addition to consulting with relevant persons under Regulation 25(1), periodically there are persons or
organisations Woodside chooses to contact in relation to a proposed activity. For example, these are persons
or organisations:

e that are ‘not relevant’ pursuant to Regulation 25(1) but that Woodside has chosen to seek additional
guidance from; for example, to inform the correct contact person Woodside should consult, or engage with

e that are ‘not relevant’ pursuant to Regulation 25(1) but have been contacted because of changing
consultation requirements or updated guidance from the regulator

o where it is unclear what their functions, interests or activities are, or whether their functions, interests or
activities may be affected. In this circumstance, engagement is used to inform relevance under Woodside’s
methodology. Woodside follows the same methodology for assessing a person or organisation’s relevance
as it does during its initial assessment (as described in Figure 5-1 and Section 5.3).

5.3.5 Assessment of relevant persons for the proposed activity

The result of Woodside’s assessment of relevant persons in accordance with Regulation 25(1) is outlined at
Appendix F, Table 1 and Table 2.

Persons or organisations that Woodside assessed as ‘not relevant’ but chose to contact at its discretion in
accordance with Section 5.3.4, or self-identified and Woodside assessed as ‘not relevant’, are summarised at
Appendix F, Table 1 and Table 3.

5.4 Consultation material and timing

Regulation 25(2) provides that a titleholder must give each relevant person sufficient information to allow the
relevant person to make an informed assessment of the possible consequences of the Petroleum Activity on
the functions, interests or activities of the relevant person. Regulation 25(3) provides that the titleholder must
allow a relevant person a reasonable period for the consultation.

As set out in Section 5.2, Woodside notifies relevant persons of the proposed activities, respecting that
consultation is voluntary, and collaborates on a consultation approach where further engagement is sought by
the relevant person. The consultation process aims to be appropriate for the category of relevant persons, as
not all persons or organisations will require the same level of engagement. Woodside recognises the level of
engagement depends on the nature and scale of the Operational Area. Woodside acknowledges published
guidance for good practice consultation, relevant to different sectors and disciplines. Woodside’s methodology
for providing relevant persons with sufficient information as well as a reasonable period of time to provide
feedback is set out in this section.

541 Sufficient information

Woodside produces a Consultation Information Sheet for each EP. This is provided to relevant persons and
organisations and is also available on Woodside’s website for interested parties to access and provide
feedback. The Consultation Information Sheet typically includes:

e adescription of the proposed Petroleum Activity

e the Operational Area

o where the activity will take place

e the timing and duration of the activity

e alocation map of the Operational Area and EMBA
e adescription of the EMBA

e relevant exclusion zones

e a summary of relevant risks and mitigation and management control measures relevant to the proposed
Petroleum Activity.

It also sets out contact details to provide feedback to Woodside.
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The level of information necessary for a person or organisation to understand the impacts of the proposed
activity on their functions, interests or activities may vary, and may depend on the degree to which a relevant
person is affected. For example, Woodside considers that relevant persons who may be impacted by planned
activities in the Operational Area, because of temporary displacement due to exclusion zones, may require
more targeted information relevant to their functions, interests or activities. Sufficient information may have
been provided to a relevant person even where all documents requested by a relevant person have not been
provided. Woodside acknowledges NOPSEMA'’s brochure entitled ‘Consultation on offshore petroleum
environment plans information for the community’, which advises persons being consulted that they may inform
titteholders that they only want to be consulted in the very unlikely event of an ail spill.

Woodside places advertisements in selected local, state and national newspapers. This typically includes:

the name of the EP Woodside is seeking feedback on

¢ an overview of the activity

the date by which to provide feedback

the ways in which a person or organisation can provide feedback.

Advertising in the newspaper local to the activity is also consistent with the public notification process under
section 66 of the Native Title Act for native title applications. Woodside typically aligns advertisement feedback
timeframes with the timing described below. Feedback received is assessed in accordance with Section 5.3
to determine relevance, and evidenced in Appendix F, Table 1 as appropriate.

Woodside uses a range of tools to provide sufficient information to relevant persons, which may include one
or more of the following:

e Consultation Information Sheet available on Woodside’s website and shared directly with relevant persons

e Summary Consultation Information Sheet, presentations or summaries specific to a particular relevant
person group

e subscription available on Woodside’s website to receive notification of new consultation information sheets
for Woodside EPs

e emails

o letters

e phone calls

o face-to-face meetings (virtual or in person) with presentation slides or handouts as appropriate
e Let’'s Talk newsletter — digital and hard copy

e maps outlining a person or organisation’s defined area of responsibility in relation to the proposed activity;
for example, a fisheries management area or defence training area

e community meetings, as appropriate
e attendance at community events or planned regional roadshows
e broader awareness campaigns on how to be involved in the EP consultation process.

Woodside recognises information may be provided to relevant persons in an iterative manner during the
consultation process. Woodside considers that genuine two-way engagement may be demonstrated be
providing the relevant persons with information about incorporated controls, where applicable, so they
understand how their input has been considered when developing the EP.

Woodside communicates with relevant persons in different ways. These forms of communication may evolve;
for example, due to changes to organisation representation, as relationships are further established, or if a
person or organisation expresses a preference for an alternative form of communication. There might also be
limitations in how Woodside can consult with relevant persons.

Typical forms of communications for categories of relevant persons are set out in Table 5-5. Other forms of
communication, such as phone calls, meetings and presentation briefings, are used on request.
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Table 5-5: Typical forms of communication in the ordinary course of business

Category of relevant person

Typically accepted form of communication

Government departments/agencies — marine

Government departments/agencies —
environment

Government departments/agencies — industry

Woodside applies NOPSEMA'’s guideline for engaging with
Commonwealth government departments or agencies (GL1887 —
Consultation with Commonwealth agencies with responsibilities in
the marine area — January 2023) by using email for its consultation
unless another form of communication is requested.

Commercial fisheries and peak representative
bodies

Recreational marine users and peak
representative bodies

Commonwealth commercial fisheries: Email is used as the primary
form of communication.

State commercial fisheries and recreational marine users: The WA
DPIRD has responsibility for managing the Fish Resources
Management Act and Aquatic Resources Management Act 2016,
which limits the provision of contact details from the register to the
name and business address of licence holders. Alternative forms of
communication are at the licence holder’s discretion on request.

Peak representative bodies: Email is used as the primary form of
communication with commercial fishery and recreational marine
user peak representative bodies.

Titleholders and operators

Email is used as the primary form of communication.

Peak industry representative bodies

Email is used as the primary form of communication.

Traditional Custodians and nominated
representative corporations

Native Title Representative Bodies

Woodside uses many forms of communication on a case-by-case
basis and as appropriate to or requested by the specific group, such
as email, phone calls, meetings and community forums.

Historical heritage groups or organisations NOPSEMA'’s guideline (GL1887) is used as a reference for

Woodside’s approach.

Local government: NOPSEMA's guideline (GL1887) is used as a
reference for Woodside’s approach.

Local government and recognised local
community reference/liaison groups or

organisations Community reference/liaison groups and chambers of commerce:

Email and presentations are used as the primary form of
communication.

Other non-government groups or organisations | Email is used as the primary form of communication.

Research institutes and local conservation
groups or organisations

Email is used as the primary form of communication.

Information provided to relevant persons for the purposes of consultation about this EP is summarised at
Appendix F, Table 2.

Appendix F, Table 3 sets out the information that is provided to persons or organisations that are ‘not relevant’
for the purposes of Regulation 25 but which Woodside has chosen to contact.

When engaging in consultation, Woodside notifies relevant persons or organisations that, in accordance with
Regulation 25(4), the relevant person or organisation may ask the titleholder to notify NOPSEMA that particular
information it provides in the consultation not be published, and that information subject to that request will not
be published under the Environment Regulations.

5.4.2

Woodside uses consultation to help prepare its EP. Woodside recognises that what constitutes a reasonable
period for consultation should be considered on a case-by-case basis, with reference to the nature, scale and
complexity of the activity.

Reasonable period for consultation

Woodside recognises that information may need to be provided to relevant persons in an iterative manner
during the consultation process. Woodside considers that genuine two-way engagement may be demonstrated
via information on incorporation of controls, where applicable, being provided to the relevant person so the
relevant person understands how their input has been considered when developing the EP.
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Woodside’s methodology allows relevant persons a reasonable period for consultation (Regulation 25(3)). A
reasonable period for all relevant persons, including Traditional Custodians, to participate in consultation for
this EP has been provided. The consultation period under this EP has also satisfied benchmark periods under
other relevant legislative processes:

e Regulation 30 sets out a public consultation period of 30 days.

e DMPE’s Guidelines for Consultation with Indigenous People by Mineral Explorers directs a period of
21 to 30 days of consultation with Traditional Custodians.

o While repealed, guidance from the Aboriginal Cultural Heritage Act 2021 — Consultation Guidelines
(Government of Western Australia, 2023) suggests up to 12 weeks may be a reasonable period for
identifying, contacting and getting a response from First Nations peoples (subject to any alternative
timeframe being agreed through co-design of consultation).

This period of consultation demonstrates Woodside has provided a “reasonable period” for relevant persons
to consult in accordance with Regulation 25(3). Commentary in the Tipakalippa Appeal judgement limits
consultation to a process that must be capable of being discharged within a reasonable time:

...Iit must be taken to be the regulatory intention that the consultation requirement cannot
be one that is incapable of being complied with within a reasonable time...%

Woodside uses feedback to help prepare its EP. What constitutes a reasonable period for consultation is
considered on a case-by-case basis, with reference to the person being consulted and the nature, scale and
complexity of the activity.

Woodside's typical approach to providing a reasonable period for consultation is as follows:

o Advertise in selected local, state and national newspapers to give persons or organisations the opportunity
to understand the activity and identify whether their functions, interests or activities may be affected.

e Provide consultation materials directly to identified relevant persons and those who are ‘not relevant’ but
Woodside chose to contact, and provide a target date for feedback. Woodside acknowledges feedback
may be received from relevant persons after the target date.

¢ Acknowledge that the way in which Woodside provides consultation information may vary depending on
the relevant person or organisation, and may depend on the degree to which a relevant person or
organisation is affected. Different consultation processes may be required for relevant persons and
organisations depending on the information requirements.

o Follow up with relevant persons before submitting the EP. Where possible, endeavour to use an alternative
method of communication to contact the relevant person.

¢ Engage in two-way dialogue with relevant persons or organisations where feedback is received.

Appendix F, Table 2 and Table 3 set out a history of ongoing consultation and demonstrates a reasonable
period of consultation has been provided.

Woodside considers that consultation for this EP has closed.

As detailed in Section 5.6, if comments and feedback are received after the EP has been submitted, Woodside
will consider those comments and update controls as appropriate and at all stages of the life of the EP, as per
Woodside’s ongoing consultation approach described in Section 5.7.

543 Discharge of Regulation 25

The FCAFC made clear in the Tipakalippa Appeal that consultation should be approached in a “reasonable”,
“pragmatic” and “not so literal” way, so consultation obligations were capable of being met by titleholders
(Section 5.5.1).7 Consultation is a “real world activity” and must be capable of reasonable discharge.® The

6 Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at paragraph [136].
7 Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 [89], [98], [103], [104] and [109].
& Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at [89].
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FCAFC referred to Native Title cases as an illustration that reasonable limits should be applied to consultation
efforts to ensure the process is workable.®

When the titleholder demonstrates it has provided sufficient information and a reasonable period for
consultation, Regulation 25 consultation requirements are met.'® Meeting these obligations requires evaluative
judgement to determine reasonable satisfaction of the consultation obligation and, as such, the regulator uses
its discretion to determine if these criteria are met. The nature of the person being consulted and their function,
interest and activity that may be affected, will inform the manner of consultation and the reasonable period to
be afforded.!

While a titleholder is required to provide an opportunity to consult, the titleholder is not required to obtain
consent to engage in the activity from a person being consulted, or confirmation from a person being consulted,
that consultation is complete. The Federal Court has commented that a “reasonable opportunity” for
consultation must be afforded to relevant persons.'? A reasonable opportunity may not be every opportunity
requested and is limited to reasonable opportunities to consult.

Woodside has completed the steps required to discharge its consultation obligations. Woodside has provided
sufficient information and a reasonable period to enable relevant persons to make an informed assessment of
the possible consequences of the activity on their functions, interests or activities; and sufficient time to provide
relevant feedback for Woodside to assess relevant persons’ objections or claims. Woodside has also provided
a reasonable opportunity for genuine two-way dialogue on a person’s claims or objections.

Woodside has discharged its duty under Regulation 25 and considers it is complete.

Appendix F, Table 2 and Table 3 of this EP sets out the history of consultation under Regulation 25. To the
extent a relevant person says they have more information to share or claims that consultation under
Regulation 25 has not been completed, Appendix F, Table 2 and Table 3 provide reasons why Woodside
considers consultation under Regulation 25 has been met, in relation to that relevant person.

5.5 Context of consultation approach with Traditional Custodians

To comply with Regulation 25, Woodside identifies and consults Traditional Custodians whose functions,
interests or activities may be affected by the activities under an EP.

5.5.1 Approach to methodology — Woodside’s interpretation of Tipakalippa Appeal

Woodside has implemented a consultation methodology consistent with Regulation 25 and guidance provided
in the Tipakalippa Appeal (Section 5.2). Woodside’s consultation methodology allows for determining a
sufficiently broad band of Traditional Custodian relevant persons, provides for informed consultation, follows
cultural protocols, and allows a reasonable opportunity for consultation with Traditional Custodians whose
functions, interests or activities may be affected by the activity described in this EP (Sections 5.3.2 to 5.3.4).

Woodside notes the FCAFC discussed several Native Title Act cases in response to a submission made in
that case that a requirement under Regulation 25 to consult “each and every” relevant person would be
“unworkable”. The reference to Native Title cases dealt with how decision-making processes under the Native
Title Act requiring “all” members of a group to be contacted for communal approval are interpreted by courts
in a “reasonable”, “pragmatic” and “not so literal” way, '3 and how obligations to consult “each and every” person
under Regulation 25 should be interpreted in a similarly pragmatic way, so consultation is workable. The

reference to Native Title Act authorities was made by analogy:

It can be seen that the terms of [the Native Title legislation] are somewhat absolute — “all”.
However, [the Native Title legislation] has consistently been construed in a way that is not
so literal...The cases concerning [the Native Title legislation]...have reiterated...that [the
Native Title legislation] does not require that “all” of the members of the relevant claim

9 Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at [96] and [103].
10 Explanatory Statement, Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2023, page 29.

! Explanatory Statement, Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2023, page 30 and Santos NA
Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at [153].

2 Cooper v National Offshore Petroleum Safety and Environmental Management Authority (No 2) [2023] FCA 1158 at paragraph [11];
Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at [153].

13 Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at paragraph [95], [98], [103]-[104] and [109].
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group be involved in the decision. The key question will be whether a reasonable
opportunity to participate in the decision-making process has been afforded by the notice
for a relevant meeting.”’*

We consider the authorities in relation to processes under the Native Title Act fo be
illustrative of how a seemingly rigid statutory obligation to consult persons holding a
communal interest may operate in a workable manner?’®,

...there is no definition of what constitutes “consultation” for the purpose of reg 11A [now
Regulation 25]...A titleholder will need to “demonstrate” to NOPSEMA that what it did
constituted consultation appropriate and adapted to the nature of the interests of the
relevant persons™.

The judgement in the Tipakalippa Appeal makes it clear a titleholder will have some choice in identifying which
person(s) are to be approached, how the information will be given to allow the "relevant person" to assess the
possible consequence of the proposed activities on their functions, interests or activities, and how the requisite
consultation is undertaken.'” Consultation is not fixed to a rigid process and will be adapted so it is informed
by the relevant person or group. Woodside has met its Regulation 25 requirements through its consultation
methodology (Section 5.2).

Consistent with the Tipakalippa Appeal, Woodside considers Native Title Act-style “full group” meetings are
not required for there to be compliance with Regulation 25. Nominated representative corporations, such as
PBCs established under the Native Title Act, have the designated role of representing the views of their
member Traditional Custodians. They have established methods for engaging with their own members.
Woodside will not undermine the purpose and authority of nominated representative corporations by requiring
full group meetings where the nominated representative corporations have not requested engagement of
members via full group meetings. It is not appropriate for titleholders to direct or challenge the nominated
representative corporations on how to engage with their members.

Woodside's approach described below demonstrates sufficient information and a reasonable opportunity is
provided to individual Traditional Custodians to give feedback on Woodside activities beyond the opportunity
provided to nominated representative corporations.

5.5.2 Consultation method

Woodside’s First Nations Team has experience engaging and working with Traditional Custodian
organisations and individuals, including within the Commonwealth native title and cultural heritage systems,
and state and territory cultural heritage and land rights systems. The team understands the complexities of
making information accessible to groups and individuals and engaging in accordance with Traditional
Custodian groups’ established channels of communication and methods of consultation. Woodside’s First
Nations Team exercises its professional judgement and is respectful of long-standing relationships (where in
place) for consulting with Traditional Custodian groups. The team’s approach is also informed by the
established systems of recognition for Traditional Custodian groups and their nominated representative
corporations within particular jurisdictions.

For example, the methodology for engaging with Traditional Custodian groups in the Northern Territory (‘not
relevant’ for this EP) tends to centre around engaging through Aboriginal land councils (under the Aboriginal
Land Rights (Northern Territory) Act 1976 (Cth)) as well as community meetings that target clan groups where
they do not have PBCs or other nominated representative corporations to represent them.

By contrast, recognition for Traditional Custodian groups and their nominated representative corporations in
WA falls under the Native Title Act (Cth) because most of the WA coastline is settled under the Native Title
regime. This means the methodology and process for consultation in WA places greater emphasis on, but is
not limited to, Native Title Representative Bodies and PBCs.

4 Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at paragraph [98].

5 Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at paragraph [96].

16 Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at paragraph [104].

7 Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at paragraph [47] and [48].
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Native Title determinations provide certainty about the appropriate Traditional Custodian groups that have the
cultural authority to speak for Country adjacent to the EMBA, and who help Woodside identify Traditional
Custodian persons and groups asserting Traditional Custodianship. The judgment in the Tipakalippa Appeal
endorses methods of consultation with groups of relevant persons that are appropriate and adapted to the
characteristics of groups'. Woodside’'s consultation methodology is adapted and appropriate to the
recognised systems of communal interests in WA.

In WA (relevant for this EP), Woodside has sought to follow the established, effective and respectful means of
communication used by Native Title Representative Bodies and nominated representative corporations
(including PBCs) with their respective Traditional Custodian communities. Woodside follows these processes
for the appropriate broad capture of individuals’ awareness of our activities, to self-identify (Section 5.5.4), and
to provide feedback to inform the management of environmental impacts and risks.

Using these processes, Woodside communicates information about EPs in these ways:

e Advertise in relevant Indigenous and non-Indigenous newspapers. This encourages self-identification, by
advertising proposed activities widely through newspapers that have national and intra-state circulation,
i.e. Koori Mail, National Indigenous Times, The West Australian.

e Create carefully considered summary consultation information sheets with content developed by
Woodside’s First Nations Team to remove jargon and present information in a simplified format.

e Direct any contact through nominated representative corporations.

e Use social media (i.e. Facebook/Instagram), texts, phone calls and emails. These mediums are the
preferred communication methods of Traditional Custodians throughout WA and, on that basis, used by
Native Title Representative Bodies and other government agencies and industry, to engage with
Traditional Custodians or call meetings. Professor Bronwyn Castle is a First Nations woman who, through
10 years of research, found “Social media is an intrinsic part of daily life. The use of Facebook is around
20 per cent higher [among First Nations people] than the national average across all geographical
locations” (Carlson & Frazer, 2018).

e For ongoing consultation after Regulation 25 consultation, support ongoing engagement with Traditional
Custodians. Woodside is committed to ongoing engagement and support to care for and manage Country,
including Sea Country.

e Base members of Woodside’s First Nations Team in Karratha and Roebourne, to serve as on-Country
points of contact for Traditional Custodian organisations and individuals. These team members have broad
local knowledge and established, on-the-ground relationships within communities. This helps contribute to
positive outcomes, including distributing information and providing notice to the community to support
Traditional Custodian attendance and involvement at Woodside’s information sessions and community
roadshows.

¢ Ensure that from when engagement with Traditional Custodians begins, Woodside seeks direction on how
they prefer to be consulted and has consulted accordingly. Consultation processes are informed by
Traditional Custodians and co-designed on a case-by-case basis, and includes their direction as to cultural
protocols, structure of consultation, and who to appropriately consult with (such as Elders).

e Hold meetings on Country at a place and time agreed with Traditional Custodians, and offer and provide
financial assistance for meeting expenses (as appropriate).

e Provide information specifically designed to be easily understood and to reach all relevant people, and
give a reasonable period of time for those people to make an informed assessment of the possible
consequences of the proposed activity on them.

The First Nations Team approach to consultation is also consistent with the Federal Court’s decision in the
Munkara Case. The Munkara Case notes that the word “culture” (and hence the word “cultural”) has a
communal aspect to it. To establish cultural features, it is necessary that the beliefs and values are held by the
relevant people as a people. For values, features or beliefs that are expressed by an individual to be “cultural”
they cannot simply be an individual’'s belief — the belief must have a communal aspect too, and demonstrate

'8 Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at paragraph [95].[104].[153].
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the “individual beliefs are broadly representative of the beliefs of other members of the group”'®. The phrase
“cultural features”, when applied to “people” as constituent parts of an ecosystem, is not directed to
idiosyncratic views or beliefs of an individual?®. When the First Nations Team is told by an individual Traditional
Custodian that a particular value is cultural, that information is taken back to the relevant cultural authority to
test its broad acceptance. In the case of gender-sensitive information, that information would be restricted to
the specific gender within the community.

5.5.3 Identification of relevant persons

To undertake consultation, Woodside has developed a methodology for identifying relevant persons, in
accordance with Regulation 25(1) (Sections 5.2 and 5.3).

Specific to Woodside’s approach for identifying relevant Traditional Custodians, Woodside’s First Nations
Communities Policy and consultation approach is guided by Traditional Custodians by directing consultations
through their nominated representative corporation. Woodside has implemented this by consulting with a
nominated representative corporation, where that corporation has advised Woodside it acts as the
representative body for a Traditional Custodian group, and has requested Woodside engages with it as such.

Woodside asks nominated representative corporations (such as PBCs) and Native Title Representative Bodies
to identify individuals that should be consulted, and enables individuals to self-identify in response to national
and local advertising, social media and community engagement opportunities (Section 5.5.4). Where there is
a nominated representative corporation for an area, unless directed by that corporation, Woodside does not
directly approach individuals for consultation, because this could undermine the role of the nominated
representative corporation. Approaching individuals directly is a practice that is no longer considered
acceptable because it has shown to cause divisions in communities. In addition to asking them to identify
individuals, Woodside asks nominated representative corporations to distribute consultation information to
whomever they deem appropriate, including members of the nominated representative corporations who are
communal rights holders.

Having said this, as further detailed in Section 5.5.4, individuals are also given the opportunity to self-identify,
consult and provide their own feedback on the proposed activity. When approached in this way, Woodside will
engage individuals as relevant persons and will also (subject to any confidentiality or cultural restrictions)
advise the nominated representative body of the consultation where it relates to cultural values. These
methods of consultation are consistent with requirements for notification under the Native Title Act, such as
under the future act provisions (section 29), which requires notification of the Native Title Representative Body,
the PBC (or nominated representative) and notification through newspapers. The notification process has been
selected as a respectful, practical and pragmatic analogue for consulting First Nations peoples, rather than
requiring members to be notified via a formal authorisation process that seeks, from members, authorisation
of agreements and Native Title/compensation claims under the Native Title Act?'.

In this consultation, Woodside requested nominated representative corporations to identify any potential
relevant persons for consultation. Woodside requests nominated representative corporations to distribute
consultation materials to their members. However, Woodside recognises the process is voluntary and it cannot
compel nominated representative corporations (such as PBCs) to do so. Woodside also recognises it would
not be appropriate to audit the nominated representative corporations for compliance with any member
consultation request.

5.54 Opportunity to self-identify and identifying other individuals

Woodside asks nominated representative corporations and Native Title Representative Bodies to identify other
individuals to consult or who may seek to self-identify for a proposed activity. Woodside also advertises broadly
through Indigenous, national and local advertising, social media and community engagement opportunities to
give individuals an opportunity to consult. Woodside does not directly approach individuals for consultation, as

" Munkara v Santos NA Barossa Pty Ltd (No 3) [2024] FCA 9 at [205]
20 Munkara v Santos NA Barossa Pty Ltd (No 3) [2024] FCA 9 at [205].
21 Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193, at [104].
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this undermines the role of the nominated representative corporations. Woodside’s approach to giving
individual Traditional Custodians the opportunity to self-identify and consult for an EP is as follows:

o Woodside applies the principles of self-determination when consulting with Traditional Custodians by
consulting through the Traditional Custodians’ authorised representative entities.

e Recognising the function of nominated representative corporations (such as PBCs) and Native Title
Representative Bodies to represent communal interests and manage cultural values, Woodside requests
that the information provided to representative entities is provided to their members, recognising the
process is voluntary and Woodside cannot compel them to do so, nor seek to audit the representative
entities for compliance with any request.

o Representative entities cannot provide membership details to Woodside due to confidentiality.

o Woodside requests advice about who else it should consult but recognises the process is voluntary and
cannot compel nominated representative corporations to provide this information.

e Modern Indigenous engagement practices rely on building and maintaining respectful relationships. To
date, most nominated representative corporations have requested that relationship be built where one
does not already exist.

o While Woodside has, in some cases, approached individual directors and Elders outside of this process
due to requirements imposed in EP consultation, this approach is considered inappropriate by modern
Indigenous engagement standards, fundamentally undermining the authority of the authorised
representative entity and sometimes detrimental to the relationship.

Woodside has not been directed to engage individual Traditional Custodians by nominated representative
corporations for this proposed activity. Woodside has nevertheless provided reasonable opportunity for
individual Traditional Custodians to engage in consultation through appropriate and adapted consultation
methods.

5.5.5 Sufficient information

Woodside recognises the information sufficient to allow a person or organisation to make an informed
assessment of the possible consequences of the proposed activity on their functions, interests or activities
may vary and may depend on the degree to which a relevant person is potentially affected.

Woodside produces consultation information sheets for each EP, which are provided to relevant persons and
organisations for the purpose of seeking feedback on the activity (Section 5.4.1). In response to feedback from
Traditional Custodians on information provisions, Woodside has tailored effective consultation methods for its
activities. These methods are specifically designed for Traditional Custodians, so information is provided in a
form that is readily accessible and appropriate. Woodside develops and its First Nations Team reviews the
targeted Summary Consultation Information Sheet to ensure content is appropriate to the intended recipients,
which is then provided to relevant Traditional Custodian groups. Phone calls are made to provide context.

Where face-to-face consultation meetings are requested, Woodside coordinates engagement at the Traditional
Custodians’ location of choice (where practicable) and with their nominated attendees. Along with members
of Woodside’s First Nations Team, key project personnel and environmental experts are typically present to
enable effective communication and prompt response to questions. Materials for these sessions incorporate
visual aids such as photos, maps and videos, and plain language suitable for people with a non-technical
background.

During consultation, Woodside provides relevant persons with extra information as appropriate in response to
requests. There is no requirement to provide relevant persons with all information or documents requested; a
titleholder will have provided sufficient information even where it has not.

Woodside has sought to provide sufficient information to individual members of nominated representative
corporations (such as PBCs) by providing information to representative bodies and requesting dissemination
with members.
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5.5.6 Reasonable period for consultation

Woodside consults Traditional Custodians to help it prepare EP. Woodside recognises that what constitutes a
reasonable period for consultation should be considered on a case-by-case basis, with reference to the nature,
scale and complexity of the activity (Section 5.4.2).

5.5.7 Discharge of Regulation 25

Woodside’s consideration and approach to discharging Regulation 25 for relevant persons is discussed in
Section 5.4.3. Woodside has also considered the application of Regulation 25 specific to Traditional
Custodians based on the Tipakalippa Appeal.

In relation to Traditional Custodian relevant persons (and all relevant persons), Woodside has discharged its
duty under Regulation 25 of the Environment Regulations. Woodside considers that consultation under
Regulation 25 is complete (Section 5.4.3).

5.6 Providing feedback and assessment of merit of objections or claims

Feedback can be provided in multiple ways. It can be provided through the Woodside feedback email or via
the Woodside feedback tollfree phone line, as outlined in the Consultation Information Sheet and the Woodside
website. Where appropriate, consultation may also be supported by phone calls or meetings. An EP feedback
form is also available on Woodside’s website, enabling stakeholders to provide feedback on proposed activities
or to request more information.

Woodside consults widely on its EPs and receives feedback in various forms. Feedback that is considered
inappropriate or that puts the environment, health, safety or wellbeing of Woodside employees or operations
at risk will not be tolerated. Woodside respects people’s rights to protest peacefully and lawfully, but actions
that put these at risk go beyond those boundaries.

Woodside accepts feedback and engages in consultation to achieve the aims set out in Section 5.2. Woodside
recognises some persons and organisations take a view that Woodside’s operations and growth projects
should be stopped or at least delayed as far as possible. While Woodside assesses the merits of objections
or claims received, it acknowledges NOPSEMA'’s guidance in its brochure entitled ‘Consultation on offshore
petroleum environment plans information for the community’, which states that relevant persons are free to
respond on any matter and raise any concern, it may not be able to be considered if it is outside the scope or
purpose of the EP and approval process. For example, statements of fundamental objection to offshore
petroleum activities or information containing personal threats or profanities. Under Regulation 34(g), there is
no requirement for a relevant person to agree or confirm they have been adequately consulted.

During consultation relevant persons may seek to introduce other issues (such as agreements) not specific to
EP consultation. While concepts of agreements may be associated with broader consultation processes,
consultation for specific EPs can occur in parallel.

Woodside reviews feedback from relevant persons and assesses the merits of information provided, as well
as objections or claims about the adverse impact of each activity to which the EP relates. This might, for
instance, be done by reviewing data and literature for relevance to the nature and scale of the activity outlined
in the EP. Consistent with the aim of consultation (Section 5.2), Woodside will consider information received
when reviewing and designing measures to put in place to minimise harm to relevant persons and where
reasonable or practical to further manage impacts and risks to ALARP and acceptable levels.

Woodside considers feedback during consultation from relevant persons and other persons Woodside chose
to contact (see Sections 5.3.2.1 and 5.3.4). This information is summarised in Appendix F, Table 1 and Table 2
and includes a statement of Woodside's response or proposed response, if any, to each objection and claim.

In accordance with Regulation 26(8), sensitive information (if any) in an EP, and the full text of any response
by a relevant person to consultation under Regulation 25, must be contained in the ‘sensitive information’ part
of the plan and not anywhere else in the plan.
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5.7 Ongoing consultation
Consultation can continue during the life of an EP, including after an EP has been accepted by NOPSEMA.

As per Woodside’s ongoing consultation approach (refer to Section 7.9), feedback and comments received
from relevant persons continue to be assessed and responded to, as required, throughout the life of an EP,
including during its assessment and once accepted, in accordance with the intended outcome of consultation.

Should consultation feedback be received, after acceptance of an EP, that identifies a measure or control that
Woodside considers requires implementation or updates to meet the intended outcome of consultation,
Woodside will apply its MOC and revision process as appropriate (see Section 7.7).
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6. ENVIRONMENTAL IMPACT AND RISK ASSESSMENT,
PERFORMANCE OUTCOMES, STANDARDS AND
MEASUREMENTS CRITERIA

6.1 Overview

This section presents the impact and risk analysis and evaluation, EPOs, EPSs and MC for the Petroleum
Activity, using the methodology described in Section 2 of this EP. Impacts and risks associated with the
Petroleum Activity are summarised in Table 6-1 and evaluated throughout this section.

6.2 Impact and risk analysis evaluation

As required by Regulations 21(5) and 21(6) of the Environment Regulations, the following analysis and
evaluation demonstrates the identified impacts and risks associated with the Petroleum Activity are reduced
to ALARP, are of an acceptable level, and consider all operations of the activity, including potential emergency
conditions.

Impacts and risks identified during the ENVID workshops (including decision type, current risk level,
acceptability of impacts and risks, and tools used to demonstrate acceptability and ALARP) have been divided
into two broad categories:

e planned (routine and non-routine) activities
e unplanned events (accidents, incidents or emergency situations).

Within these categories, impact and risk assessment groupings are based on environmental aspect (e.g.
emissions, physical presence). For all hazardous events considered, the worst-case risk was assumed.

During the ENVID in August 2025, six impacts and seven risks were identified as associated with the Petroleum
Activity. Planned activities and unplanned events are summarised in Table 6-1.

The analysis and evaluation for the Petroleum Activity indicates current environmental risks and impacts
associated with the activity are reduced to ALARP and are of an acceptable level, as discussed further in
Sections 6.7 and 6.8.
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Table 6-1: Environmental impact analysis summary of planned and unplanned activities

Aspect Risk rating Acceptability
_ of impact/
o Potential impact/consequence level : pk
o e ris
c s ° [}
.2 8 le) =
B 50 2 | €
) o § o O
0 T 0 o = c
o c ==
i €8 = | 3%
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Planned activities (routine and non-routine)
Physical presence: disturbance to other 6.7.1 F Temporary localised impact not significant to areas or items of cultural - - Broadly
marine users significance. acceptable
Routine acoustic emissions: seismic survey 6.7.2 E Localised and low-level impact on environmental feature(s) or area(s) of low - - Broadly
array significance. acceptable
Routine acoustic emissions: project vessels 6.7.3 F No lasting effect, localised impact not significant to environmental receptors. - - Broadly
and helicopter operations acceptable
Routine atmospheric and greenhouse gas 6.7.4 F No lasting effect, localised impact not significant to environmental receptors. - - Broadly
emissions: fuel combustion acceptable
Routine light emissions: external lighting from 6.7.5 E Localised and low-level impact on environmental feature(s) or area(s) of low - - Broadly
project vessels significance. acceptable
Routine and non-routine discharges: project 6.7.6 F No lasting effect, localised impact not significant to environmental receptors. - - Broadly
vessels acceptable
Unplanned activities (accidents, incidents, emergency situations)
Unplanned hydrocarbon release: vessel 6.8.2 C Moderate impact on environmental feature(s) or area(s), such as impact on 1 M Acceptable if
collision feature or area of heightened sensitivity with limited ability to recover. ALARP
Unplanned hydrocarbon release: bunkering 6.8.3 E Localised and low-level impact on environmental feature(s) or area(s) of low 2 M Acceptable if
significance. ALARP
Unplanned discharge: deck spills 6.8.4 F No lasting effect, localised impact not significant to environmental receptors. 3 M Acceptable if
ALARP
Physical presence: disturbance to seabed 6.8.5 F No lasting effect, localised impact not significant to environmental receptors. 3 M Acceptable if
from dropped objects and equipment loss ALARP
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Acceptable if
ALARP

Acceptable if
ALARP

establishment of invasive marine species

Physical presence: vessel collision/ 6.8.6 Localised and low-level impact on environmental feature(s) or area(s) of low

entanglement with marine fauna significance.

Physical presence: loss of towed equipment 6.8.7 Localised and low-level impact on environmental feature(s) or area(s) of low
significance.

Physical presence: introduction and 6.8.8 Minor impact on environmental feature(s) or area(s) such as impact on

feature of low significance with some ability to recover.

Broadly
acceptable

consent of Woodside. All rights are reserved.
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6.3 Impacts and risks not deemed credible or outside the scope of this
Environment Plan

During the ENVID several risks and impacts were identified as either being outside the scope of this EP, or
not relevant to the Petroleum Activity. These are described below:

6.3.1 Shallow/nearshore activities

The Petroleum Activity is in water deeper than 50 m, about 28 km from the nearest landfall (Montebello
Islands). Consequently, risks and impacts associated with shallow and nearshore activities, such as survey
equipment and vessel grounding, were assessed as not credible.

6.3.2 Cumulative impacts associated with concurrent activities in WA-22-R and
WA-15-R

During stakeholder consultation (Section 5) Chevron provided details about activities in WA-22-R and
WA-15-R relating to Gorgon Stage 3 (GS3).

While the Operational Area overlaps permit WA-15-R, the SAA is located about 8 km to the west of the permit
the boundary. The ASA is located about 18 km from the boundary of WA-22-R.

While there is the potential for ensonified areas to overlap if Chevron Gorgon Stage 3 drilling and construction
occur concurrently with the Pluto 4D MSS, cumulative impacts are not anticipated. A concurrent activity noise
assessment was completed (Section 6.3.2) for concurrent Woodside Pluto 4D MSS and Julimar Plug and
Abandonment (P&A) (located in the Operational Area). Based on the footprints (Figure 6-4 and Figure 6-5),
even with both Julimar P&A and Pluto 4D MSS activities combined, underwater noise is not expected to create
a barrier to blue whale migratory behaviour. It is possible some animals may experience repeated behavioural
disturbance, but migratory behaviour is expected to be able to continue. Given the distance of the Gorgon
Stage 3 activities from the SAA and the results from the Julimar P&A and Pluto 4D MSS concurrent activities
assessment cumulative impacts are not anticipated.

6.3.3 Cumulative impacts associated with Woodside Greater Western Flank piling
activity

Woodside has identified that the Greater Western Flank Phase 4 anchor hold testing and installation has the
potential to occur concurrently with the Pluto 4D MSS. Piling associated with this activity is located about 22 km
east of SAA. No impacts are predicted to the pygmy blue whale migration BIA. Although there is potential for
ensonified areas to overlap, underwater noise is not expected to create a barrier to blue whale migratory
behaviour. Given the distance of the activities from the SAA and the results from the Julimar P&A and Pluto
4D MSS concurrent activities assessment, cumulative impacts are not anticipated.

6.4 Cumulative impacts

Woodside has assessed the cumulative impacts of the Petroleum Activity in relation to other relevant petroleum
activities that could realistically result in overlapping temporal and spatial extents. Woodside has identified:

e infrastructure and activities relating to the Pluto and Wheatstone platforms and the ongoing operations
(refer to Section 4.9.6)

o P&A of Woodside wells, including Julimar East-1, Brunello-1 ST1, Balnaves Deep-1 and Brulimar-1. This
activity is currently planned for Q4 2026. The nearest well P&A is within the Operational Area.

Woodside has engaged with other titleholders to determine if any petroleum activities in nearby permits have
the potential for cumulative impacts with the Pluto 4D MSS. As presented in Section 6.3.2, Chevron provided
Woodside with details of Gorgon Stage 3, but cumulative impacts are not anticipated.

Where relevant, cumulative impacts are considered in the risk and impact assessments in Sections 6.7
and 6.8. The Petroleum Activity is not required to enter the PSZ around the Pluto and Wheatstone platforms.
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6.5 Environmental performance outcomes, standards and measurement
criteria

Regulation 21(7) of the Environment Regulations requires that an EP includes EPOs, EPSs and MC that
address legislative and other controls to manage the environmental risks and impacts of the activity to ALARP
and an acceptable level.

As defined in Regulation 5 of the Environment Regulations, an EPO “for an activity, means a measurable level
of performance required for the management of environmental aspects of the activity to ensure environmental
impacts and risks of the activity will be of an acceptable level”.

The EPOs, EPSs and MC specified throughout this section and in Appendix G are consistent with legislative
requirements and Woodside’s standards and procedures. They have been developed based on the LCS, GP
and PJ outlined in Section 2.2.6 and Section 2.2.7 as part of the acceptability and ALARP justification process.
A breach of these EPOs or standards constitutes a ‘recordable incident’ under the Environment Regulations
(refer to Section 7.10.4).

For the physical and biological receptors within the EMBA, Woodside has set EPOs that are consistent with
the Matters of National Environmental Significance — Significant impact guidelines 1.1 (Department of the
Environment, Water, Heritage and the Arts, 2013). EPOs are set so they are consistent with the principles of
ESD as defined in section 3A of the EPBC Act and demonstrated through the acceptability process (described
in Section 2.3.2), which is applied to the aspects/receptors in Section 4. The EPOs for planned activities have
been set at a level that considers the planned activities and associated level of environmental impact.

For social receptors, including fishing and other commercial activities, the EPOs that have been set reflect the
requirements in the section 280(2) of the OPGGS Act, in that the activities undertaken as a part of the
Petroleum Activity should not interfere with other marine users, to a greater extent than is necessary for the
exercise of right conferred by the titles granted.

6.6 Presentation

The environmental impact and risk analysis and evaluation, demonstration of ALARP and acceptability, EPOs,
EPSs and MC are presented in tabular form throughout this section, as shown in the example below. Italicised
text in this example table denotes the purpose of each part of the table, with reference to the relevant sections
of the Environment Regulations and this EP.
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Context
Description of the context for the impact/risk. Regulation 21(1), 21(2) and 21(3)
Description of the activity — Description of the environment — Consultation — Regulation 25 and 24(b)
Regulation 21(1) Regulations 21(2)(3)
Impact and risk evaluation summary
Summary of ENVID outcomes
Source of impact/risk Environmental value potentially Evaluation
Regulation 21(1) impacted Regulations 21(5)(6)
Regulations 21(2)(3)
El e g
8| 2 g
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Summary of source of risk/
impact
Description of source of impact or risk
Description of the identified risk/impact, including sources or threats that may lead to the impact/risk or identified
event. Regulation 21(1).
Impact or consequence assessment
Environmental value(s) potentially impacted
Discussion and assessment of the potential impacts to the identified environment value(s) in accordance with
Regulations 21(5) and 21(6).
Description of potential impacts to environmental values aligned to Woodside impacts and risk classifications
(Section 2.2.7).
Demonstration of ALARP
Control Control feasibility (F) and | Benefit in impact/risk | Proportionality Control
considered cost/sacrifice (CS)?? reduction adopted
ALARP/hierarchy of control tools used — Section 2.2.6
Summary of control | Technical/logistical Qualitative commentary | Proportionality of If control is
considered to feasibility of the control. of impact/risk that could | cost/sacrifice vs adopted,
ensure the impacts | cost/sacrifice required to be averted/ environmental benefit. If | reference
and risks are implement the control environmental benefit proportionate (benefits to Control
continuously (qualitative measure). gained if the cost/ outweigh costs), the No.
reduced to ALARP. sacrifice is made and control will be adopted. | provided.
Regulation 21(5)(c). the control is adopted. If disproportionate
(costs outweigh
benefits), the control will
not be adopted.
ALARP statement:

Made on the basis of the environmental impact/risk assessment outcomes, use of the relevant tools appropriate to the
decision type (Section 2.2.5.2) and a proportionality assessment in accordance with Regulation 34(b).

22 Qualitative measure.

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: X0000AH1500001177

Revision: 0

Page 166 of 405

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




Pluto 4D Monitor 3 Marine Seismic Survey Environment Plan

Demonstration of acceptability

Acceptability statement:

Made on the basis of applying the process described in Section 2.3 in accordance with Regulation 34(c).

EPOs, EPSs and MC

activity, and against which
performance by Woodside in
protecting the environment will
be measured.

M: Performance against the
outcome will be measured
through implementation of the
controls via the MC.

A: Achievability/feasibility of
the outcome demonstrated via
discussion of feasibility of
controls in ALARP
demonstration. Controls are
directly linked to the outcome.

R: The outcome will be
relevant to the source of
risk/impact and the potentially
impacted environmental
value.?

T: The outcome will state the
timeframe during which the
outcome will apply or by which
it will be achieved.

are continuously
reduced to ALARP.

Regulation 21(5) (c).

Regulation 21(7)(a).

Environmental performance | Controls Performance standards Measurement criteria
outcomes

EPO No. C No. PS No. MC No.

S: Specific performance that Identified control Statement of the Measurement criteria for
addresses the legislative and adopted to ensure that | performance required of a determining whether the
other controls that manage the | the impacts and risks control measure. environmental

performance outcomes
and environmental
performance standards
have been met.
Regulation 21(7)(c).

2 Where impact/consequence descriptors are presented within EPOs, the descriptors are aligned with the definitions provided in the
Woodside Risk Matrix (refer Section 2).
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6.7 Planned activities (routine and non-routine)
6.7.1 Physical presence: disturbance to other marine users
Context
Project vessels — Section 3.9 Socioeconomic environment — Stakeholder consultation — Section 5

Marine seismic survey — Section 3.8 Section 4.8.1

Impact evaluation summary

Source of impact Environmental value potentially Evaluation
impacted
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Description of source of impact

Project vessels (seismic survey, support and chase) will be physically present in the Operational Area during the Petroleum
Activity. The seismic survey vessel and towed array, comprising the airgun array and streamer array, which includes header
buoys, starboard and port deflectors or baravanes, streamers and tail buoys, are surrounded by a 3 NM radius SNA (refer to
Section 3.8.2). Marine users are requested to avoid this area during the survey to ensure the safety of the seismic survey
vessel and third-party vessels. Support and chase vessels will also accompany the seismic survey vessel to manage
interactions with third party vessels.

Impact assessment

Environmental value(s) potentially impacted

Exclusion and displacement of other users

Interaction with other marine users due to the physical presence of the Petroleum Activities may result in localised changes
to the functions, interests or activities of other users.

Commercial fishing

There are four Commonwealth and 13 State managed fisheries with management areas that overlap the Operational Area.
One Commonwealth (the North West Slope Trawl Fishery) and five State-managed fisheries (Mackerel Managed Fishery,
Marine Aquarium Managed Fishery, Pilbara Trap Managed Fishery, Pilbara Line Fishery (Condition), West Coast Deep Sea
Crustacean Managed Fishery) are considered to have potential for interaction with the Petroleum Activity, based on their
catch effort drawn from ABARES (Commonwealth) and FishCube (WA state) data (Table 4-24, Section 4.9.2). Should
commercial fishing activities occur within the Operational Area during the Petroleum Activity, commercial fishers may be
asked to deviate from fishing grounds periodically to accommodate survey operations. Potential interactions with commercial
fisheries would be localised and temporary due to the transient nature of the MSS, the small area occupied by the project
vessels (and associated towed equipment in the SNA behind the seismic survey vessel) at any one time, limited to
operational inconvenience (navigational hazard) and temporary displacement from fishing grounds within the Operational
Area. Impact to the economic viability of the fisheries is not anticipated, given the short duration (about 40 days, refer to
Section 3.7) and small size of the Operational Area (3,785 km?) in relation to the overall area of the commercial fisheries.
The Operational Area represents less than 1% of the ground available to the Commonwealth and State managed fisheries
(with the potential for interaction) that overlap with the Operational Area.
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Cultural values and heritage

In line with Woodside’s First Nations Communities Policy (Woodside, 2022), Woodside seeks to avoid damage or
disturbance to cultural heritage (including intangible heritage). If avoidance is not possible, Woodside will seek to minimise
and mitigate impacts by consulting with First Nations communities and Traditional Custodians.

Environmental impacts may impact rights and obligations to care for Sea Country. Excluding Traditional Custodians from
Sea Country (e.g. by restricting access) or decision-making processes (e.g. by not conducting ongoing consultation) is
another potential source of impact. While operational safety exclusion zones will apply, these are spatially limited and
temporary, and therefore not expected to prevent Traditional Custodians from maintaining cultural connections to Sea
Country or fulfilling obligations to care for Country. Ongoing consultation is intended to facilitate access arrangements where
feasibly safe to do so, and to support appropriately informed decision-making processes.

Intangible values associated with Sea Country may potentially be impacted where they are physically interrupted by
disturbance activities. Songlines can become lost, fragmented, or broken when there is a loss of Country or forced removal
from Country (Neale & Kelly, 2020). Physical sites that have been identified as comprising a component of a songline are
important to protect, to prevent the fragmenting or breaking apart of songlines and loss of sacred cultural knowledge. It is
noted that oil and gas activities exist in many areas of the NWS, and songlines are still acknowledged and recognised. It is
inferred that if there were to be any impacts to surviving songlines, these would be significantly more likely to be described
as qualitative (i.e. ‘weaken’ a songline) rather than binary or absolute (i.e. destroy a songline).

Marine fauna have been identified through consultation and existing literature as an important resource in Sea Country,
particularly as food. Direct impacts on communities that use these resources may occur where the resources are lost,
displaced, or experience a reduction in population. Therefore, these species (as resources) are likely to be impacted where
there is an impact at the species or population level. Recognising that First Nations communities do not distinguish
environment from culture, Woodside manages environmentally based cultural values by using the environmental
management measures outlined in Sections 6.7 and 6.8.

Intangible cultural heritage may also include transmitting cultural knowledge about marine species, such as nesting areas,
hunting areas and migratory patterns. Cultural knowledge may be conveyed through stories, such as the turtle being trapped
in the sea as a result of its greed for berries, as recounted by Capewell (2020). Such cultural knowledge may be associated
with various cultural functions and activities that support the social and economic life of a community (Fijn, 2021). Activities
that impact marine species populations and their environment may indirectly impact on some Aboriginal communities, as this
can limit access to cultural sites or deplete hunting areas that would threaten local food security (Delisle, et al., 2018).
Inter-generational transmission of cultural knowledge (including songlines) relating to marine species may be impacted
where changes to population or behaviour result in reduced sightings (e.g. through population decline, changes to migration
routes or changes to migration seasonality). This transfer of knowledge may be integral to managing a group’s intangible
cultural heritage (United Nations Educational, Scientific and Cultural Organisation, 2003). Mitigation of intangible heritage
can include any measure or control aimed at ensuring the viability of the cultural heritage and its intergenerational
transmission. This can include reducing impacts and risks to environmental features that are of significant value by applying
the environmental management measures outlined in Sections 6.7 and 6.8.

Ongoing connection to Sea Country is maintained by Traditional Custodians through living cultural traditions, including the
use of resources and the practice of cultural activities such as ceremonies and Dreaming stories. Woodside invites ongoing
engagement with relevant Traditional Custodian stakeholders to ensure this connection is uninterrupted by the Petroleum
Activity. Any potential impacts to cultural values (both tangible and intangible) associated with Sea Country are not expected
to be significant.

Recreational fishing and tourism operations

Tourism and recreation activity in the Operational Area is expected to be infrequent. Recreational and charter fishing from
vessels are the only tourism and recreation activities identified as potentially occurring in the Operational Area. While
FishCube data (2019 to 2024) indicate tour operators have been recorded in the Operational Area, based on the location
and prevailing weather conditions, their presence during the survey period is expected to be minimal. Impacts to recreational
and charter fishing from vessels are limited to the short duration of the Petroleum Activity (about 40 days, refer to

Section 3.7). Occasional recreational fishing occurs at Rankin Bank, about 18 km east of the Operational Area. Given the
offshore location of the Petroleum Activity, which is a significant distance from access nodes such as Dampier and Onslow
(about 150 km south-east and 190 km south-west from the Operational Area at the closest points, respectively), recreational
fishing activity is restricted to relatively large vessels. Any potential interactions with recreational fishing and tourism
operators would be temporary and localised.

Commercial shipping

The presence of project vessels and towed equipment may cause temporary disruptions to commercial shipping. The north-
west corner of the Operational Area partially overlaps a shipping fairway where there is an increased presence of shipping
vessels (Figure 4-16). Any potential interactions with this area would be slight and short term, due to the transient nature of
the seismic survey vessel and the small area occupied by the seismic survey vessel (and SNA) at any one time, and limited
to operational inconvenience (navigational hazard). AMSA strongly recommends using the fairways, but it is not mandatory.
Australian Ship Reporting System data from AMSA indicates cargo ships and tankers routinely navigate within the
established fairways. No survey acquisition or bunkering is planned to be undertaken in the shipping lane.
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The potential impacts to commercial shipping vessels are expected to be limited to a temporary and localised displacement
of vessels as they make slight course alterations to avoid the project vessels (and associated towed equipment in the SNA).

Oil and gas activities

Two oil and gas production facilities are within the Operational Area: Woodside’s Pluto and Chevron’s Wheatstone platforms
(Section 4.9.6). Uncontrolled access by project vessels in the vicinity of these platforms could increase the potential for
interference with these facilities and the movements and operations of platform support vessels. However, the Petroleum
Activity scope does not require survey activities to be conducted within the PSZ around the platforms. Both the Pluto and
Wheatstone platforms are within the broader Operational Area but outside the defined ASA. PSZs are in place around the
production wells and crossover manifolds that tie back to the Wheatstone Platform, which prohibit vessels from entering
unless authorised, as detailed in

Table 4-27. Physical interaction with the seabed is not planned as part of the Petroleum Activity; therefore, there is no impact
on the subsea infrastructure within the Operational Area.

Before starting the Petroleum Activity, Woodside will consult the titleholders/proponents within and adjacent to the
Operational Area to establish whether there is any likelihood of concurrent operations, which could interfere with or displace
project vessels for both parties. Concurrent operations within tens of kilometres of each other are routinely managed via
concurrent operations plans and time-sharing arrangements. Operations that may potentially occur at the time of the survey
are:

e Julimar Brunello P&A of Julimar East-1, Brunello-1 ST1 Balnaves Deep-1 and Brulimar-1; activity is planned for Q4 2026
but may potentially overlap if schedule is delayed

¢ drilling activities for Chevron’s Gorgon Stage 3 project; as presented in Section 6.3.2, during stakeholder consultation
Chevron advised it may have activities in field in WA-22-R and WA-15-R in Q4 2026/Q1 2027, and in WA-22-R in Q4
2027/Q1 2028

o Greater Western Flank Phase 4, which may have activities in the field in Q1 2027 and Q1 2028.

No other known MSS are currently planned to occur in the surrounding petroleum titles. The potential cumulative impact to
other marine users, due to the Petroleum Activities in conjunction with other oil and gas operations, is considered to be
temporary and localised.

Defence

Although the Operational Area partially overlaps with a defence practice and training area, defence did not identify any
activities within the North West Exercise Area overlapping the Operational Area. Given there is no interaction with the
seabed during the Petroleum Activity, it was determined there is no credible risk from unexploded ordnances.

Cumulative impacts

As described above, one Commonwealth-managed fishery and five State-managed fisheries (Mackerel Managed Fishery,
Marine Aquarium Managed Fishery, Pilbara Trap Managed Fishery, Pilbara Line Fishery (Condition), West Coast Deep Sea
Crustacean Managed Fishery) are considered to have potential for interacting with the Petroleum Activity.

The Petroleum Activity requires vessel activity in the Operational Area, in addition to other petroleum activities overlapping

the Operational Area described above. Any cumulative impacts would occur for the short duration of the Petroleum Activity
(40 days, refer to Section 3.7).

Given the short duration of the Petroleum Activity any cumulative impact would be temporary and localised. Woodside will
continue to identify potential concurrent activities within the Operational Area.
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Demonstration of ALARP

Control considered Control feasibility | Benefit in impact Proportionality Control
(F) and cost/ reduction?®® adopted
sacrifice (CS)?*

Legislation, codes and standards

Vessels comply with Marine F: Yes. Compliance with Marine Control based on Yes

Orders for safe vessel CS: Minimal cost. Orders 21, 27 and 30 is legislative C1.1

operations, specifically: Standard practice. required under Australian requirement — must

e Marine Order 21 (Safety regulations a}nd . be adopted.

and emergency |mple_mentat|on is stapdard
arrangements) practice for commermal
) vessels as applicable to
e Marine Order 27 (Safety vessel size, type and class.
of navigation and radio .
equipment) C_)onjpllance reduces the
. likelihood of adverse
* Marine Order 30 interactions between other
(Prevention of collisions). marine users and the
Petroleum Activity.

Establish a 3 NM radius F: Yes. Presence of the SNA will Benefits outweigh Yes

SNA around the seismic CS: Minimal cost. reduce the likelihood of cost/sacrifice. c12

survey vessel and towed Standard practice. interfering with other Control is also

array. marine users. standard practice.

Seismic acquisition in other F: Yes. Communicating the Benefits outweigh Yes

titleholders’ exploration CS: Minimal cost. Petroleum Activity to other | cost/sacrifice. C13

permits will be undertaken in | standard practice. titleholders so they are Control is also

accordance with Ingress informed and aware, standard practice.

Agreements with the thereby reducing the

relevant titleholders and an likelihood of interfering with

Access Authority granted by other titleholders.

National Offshore Petroleum

Titles Authority. An Access

Authority will also be in place

for acquisition over open

acreage.

Good practice

Notify AHO of activities and F: Yes. Notifying AHO will enable Benefits outweigh Yes

movements no less than four | ¢s: Minimal cost. the generation of cost/sacrifice. c14

weeks before the scheduled | standard practice. navigation warnings Control is also

activity start date. (Maritime Safety standard practice.

Information Notifications

and Notices to Mariners

(including AUSCOAST

warnings where relevant)),

thereby reducing the

likelihood of unplanned

interactions with other

vessels.
Notify AMSA Response F: Yes. Communicating the Benefits outweigh Yes
Centre of activities and CS: Minimal cost. Petroleum Activity to other | cost/sacrifice. C15

movements 24 to 48 hours
before operations begin.

Standard practice.

marine users so they are
informed and aware,
thereby reducing the
likelihood of interfering with
other marine users.

Control is also
standard practice.

24 Qualitative measure.
25 Measured in terms of reduction of consequence.
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Demonstration of ALARP

Control considered Control feasibility | Benefit in impact Proportionality Control
(F) and cost/ reduction?®® adopted
sacrifice (CS)?*

Notify relevant government F: Yes. Communicating the Benefits outweigh Yes

departments, fishing industry | cs: Minimal cost. Petroleum Activity to other | cost/sacrifice. C16

representative bodies, Standard practice. marine users so they are Control is also

fishery licence holders, and informed and aware, standard practice.

other oil and gas operators thereby reducing the

(as requested during likelihood of interfering with

consultation) of activities other marine users.

before starting and upon

completing activities.

Develop a Concurrent F: Yes. A CONOPS/ SIMOPS Plan | Benefits outweigh Yes

Operations (CONOPS)/ CS: Minimal cost. informs nearby facilities cost/sacrifice. Cc17

Simultaneous Operations Standard practice. and vessels of the Control is also

(SIMOPS) Plan to manage Petroleum Activity and standard practice.

interactions with other allows vessel movements

facilities/vessels, where to be managed to reduce

applicable. the likelihood of

The CONOPS/ SIMOPS interactions.

Plan will contain information

on:

e minimum separation

distances

e communications

e vessels/activities

involved in
CONOPS/SIMOPS

e exclusion zone entry and

exit processes

e helicopter operations

e Kkey roles, responsibilities

and emergency contacts.

Have a dedicated F: Yes. Support and chase vessels | Benefits outweigh Yes

chase/support vessel CS: Minimal cost. can discourage third party cost/sacrifice. C1.8

available to manage the Standard practice. vessels from entering the Control is also

SNA. SNA. This will provide a standard practice.

small reduction in
likelihood of an interaction
with a third-party vessel.

Project vessels to operate F: Yes. Use of AIS on project Benefits outweigh Yes

Automatic Identification CS: Minimal cost. vessels, and lights, virtual cost/sacrifice. C1.9

System (AIS), and streamer | Standard practice. AIS and GNSS on Control is also

tail buoys to be fitted with streamer tail buoys, will standard practice.

lights, global navigation reduce the likelihood of an

satellite system (GNSS) and interaction with a

virtual AIS. third-party vessel.
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Demonstration of ALARP

Control considered Control feasibility | Benefit in impact Proportionality Control
(F) and cost/ reduction?®® adopted
sacrifice (CS)?*

Publish a publicly available F: Yes. A publicly available Benefits outweigh Yes

interactive map showing the | ¢s: Minimal cost. interactive map will allow cost/sacrifice. C1.10

location of the seismic transparency of the activity

survey vessel. for other marine users.

The interactive map
provides an additional/
alternate method for
marine users to obtain
information on the timing of
activities, thereby reducing
the likelihood of interaction
with other marine users.

Notify the DNP upon EP F: Yes. Communicating the Benefits outweigh Yes

approval, and 10 days CS: Minimal cost. Petroleum Activity to other | cost/sacrifice. C1.11

before entering the Standard practice. marine users to allow

Montebello AMP — Multiple management, thereby

Use Zone, and after reducing the likelihood of

activities are complete. interfering with other

marine users.

Notify Department of F: Yes. Communicating the Benefits outweigh Yes

Defence of activities and CS: Minimal cost. Petroleum Activity to other | cost/sacrifice. C1.12

movements no less than five | standard practice. marine users allows

weeks before the scheduled management, thereby

activity start date. reducing the likelihood of

interfering with other
marine users.

A grievance process F: Yes. A grievance process that Benefits outweigh Yes

(Appendix J) is available for | ¢s: Minimal to considers compensation to | cost/sacrifice. C1.13

commercial fishing licence Moderate cost. reduce or eliminate

holders to claim loss of financial consequences as

catch, displacement, and a result of the Petroleum

lost or damaged fishing Activity can be used as a

equipment as a basis for managing impacts

consequence of survey to commercial fishers.

activities. Claims can be

considered where:

e thereis genuine

displacement from
undertaking normal
fishing activities that
results in demonstratable
economic loss

e deployed fishing

equipment has been
accidentally lost or
damaged by any
activities under
Woodside’s control

e it can be demonstrated

there is a loss of catch
due to the seismic
activity.

Provide daily lookahead F: Yes. Communicating the Benefits outweigh Yes

reports to fisheries CS: Minimal cost. Petroleum Activity to other | cost/sacrifice. C1.14

stakeholders and other key

Standard practice.

marine users so they are
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Demonstration of ALARP
Control considered Control feasibility | Benefit in impact Proportionality Control
(F) and cost/ reduction?®® adopted
sacrifice (CS)?*
on-the-water stakeholders, informed and aware,
where requested, notifying of thereby reducing the
planned acquisition and likelihood of interfering with
vessel location in upcoming other marine users.
24-hour and 72-hour
periods.
Apply a ‘living heritage'?® F: Yes. A ‘living heritage’ approach | Benefits outweigh Yes
management approach. CS: Minimal cost. acknowledges and cost/sacrifice. C2.1
Woodside engages with respects First Nations
Traditional Custodians and communities. It supports
seeks to incorporate cultural the transfer of cultural
knowledge, where knowledge and is an
appropriate across activities. effective strategy to
Cultural safety manage intangible cultural
considerations are factored values.
for our workforce and the
First Nations community.
Project inductions to relevant | F: Yes. Workforce is suitably Benefits outweigh Yes
personnel, before the CS: Minimal cost. aware of cultural values cost/sacrifice. C22
individual starts the activity, and heritage in the area
will include information on they are operating.
cultural values and heritage,
including tangible and
intangible cultural heritage.
Professional judgement — eliminate
Limit activities to avoid F: No. CONOPS Not considered — control Not considered — No
commercial fishing season. with fishing seasons | not feasible. control not feasible.
cannot be
eliminated as fishing
occurs year round.
CS: Not
considered — control
not feasible.

2 ‘L jving heritage’ supports community and individual identity. Intangible cultural heritage is ‘living heritage’ that is inherited from ancestors
and passed on to their descendants. It is comprised of many influences, including oral traditions, art, social practices, rituals and
ceremonies, cultural knowledge and practices. It is transmitted from generation to generation and evolves in response to the environment.
Woodside applies a ‘living heritage’ approach to its cultural heritage management. This approach invites Traditional Custodians to identify
interests, transmit information and express concerns so they can be considered in the context of Woodside’s activities. Woodside works
with Traditional Custodians to support and follow appropriate cultural protocols, including calling to Country, conducting smoking
ceremonies (in areas where this custom is appropriate), and providing cultural awareness. Woodside will collaborate and provide relevant
information it holds to groups such as Heritage Management Committees where they are established.
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Demonstration of ALARP

Control considered Control feasibility | Benefit in impact Proportionality Control
(F) and cost/ reduction?®® adopted
sacrifice (CS)?*

Reduce or remove the SNA. | F: No. The SNAis a | Not considered — control Not considered — No
safety and not feasible. control not feasible.

environmental
critical element. It
cannot be reduced
or removed. The

3 NM SNA for
seismic surveys is
accepted as best

practice.
CS: Not
considered — control
not feasible.
Eliminate use of vessels. F: No. The use of Not considered — control Not considered — No
vessels is required not feasible. control not feasible.

to conduct the
Petroleum Activity.
The number and
type of vessels used
for the Petroleum
Activity are similar
to other MSS
undertaken in
Australia.

CS: Not
considered — control
not feasible.

Avoid shipping lanes. F: No. The Not considered — control Not considered — No
Operational Area is not feasible. control not feasible.
required to replicate
historical surveys
and provide a
timelapse.

CS: Not

considered — control
not feasible.

Professional judgement — substitute

None identified.

Professional judgement — engineered solution

None identified.

ALARP statement:

Based on the environmental impact assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e. Decision Type A; Section 2.2.5.2) and Woodside’s criteria for demonstrating ALARP (Section 2.3.1),
Woodside considers the adopted controls appropriate to manage potential impacts to other marine users from the
Petroleum Activity. As no reasonable additional/alternative controls were identified that would further reduce the
impacts and risks without grossly disproportionate sacrifice, the impacts and risks are considered ALARP.
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Demonstration of acceptability

Acceptability statement:

The impact assessment has determined that, given the adopted controls, physical presence of the project vessels
(and associated towed equipment in the SNA) is unlikely to result in potential impact greater than localised and
temporary impact to other marine users. In addition, project vessel activities will not interfere with other marine users’
rights to a greater extent than is necessary. Further opportunities to reduce the impacts and risks have been

investigated above.

The adopted controls are considered good oil-field practice/industry best practice and meet AMSA and AHO
expectations as provided during consultation. The potential impacts and risks are considered broadly acceptable if the
adopted controls are implemented. Therefore, Woodside considers the adopted controls appropriate to manage the
impacts of physical presence of the project vessels (and associated towed equipment in the SNA) to a level that is

broadly acceptable.

EPOs, EPSs and MC

EPO Controls Performance standards MC

EPO 1 C1.1 PS 1.1.1 MC 1.1.1

Prevent adverse Vessels comply with Marine Contracted vessels comply Marine verification
interactions Orders for safe vessel operations, | with Marine Orders as records demonstrate

between vessels
and other marine
users during the
Petroleum Activity.

specifically:
e Marine Order 21 (Safety and
emergency arrangements)

e Marine Order 27 (Safety of
navigation and radio
equipment)

e Marine Order 30 (Prevention
of collisions).

required by vessel size, type
and class.

compliance with relevant
Marine Orders.

C1.2

Establish a 3 NM radius SNA
around the seismic survey vessel
and towed array.

PS 1.21

SNA established,
communicated around the
seismic vessel and towed
array during the Petroleum
Activity.

MC 1.2.1

Records demonstrate the
SNA has been
established and details
have been
communicated to
approaching third-party
vessels.

C1.3

Seismic acquisition in other
titleholders’ exploration permits
will be undertaken in accordance
with Ingress Agreements with the
relevant titleholders and an
Access Authority granted by
National Offshore Petroleum Titles
Authority. An Access Authority will
be in place for acquisition over
open acreage.

PS 1.3.1

Ingress Agreements and
Access Authority granted
before the activity takes
place.

MC 1.3.1

Records demonstrate
Ingress Agreements and
Access Authority are in
place.

C1.4

Notify AHO of activities and
movements no less than four
working weeks before the
scheduled activity start date.

PS 1.4.1

Notification to AHO of
activities and movements no
less than four working weeks
before the scheduled activity
start date.

MC 1.4.1

Notification records
demonstrate AHO
notifications are
complete.
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EPOs, EPSs and MC

48 hours before operations begin.

activities and movements
24 to 48 hours before
operations begin.

EPO Controls Performance standards MC
Cc1.5 PS 1.5.1 MC 1.5.1
Notify AMSA Response Centre of | Notification to AMSA Notification records
activities and movements 24 to Response Centre of demonstrate AMSA’s

Response Centre is
notified.

C1.6

Notify relevant government
departments, fishing industry
representative bodies, fishery
licence holders, and other oil and
gas operators (as requested
during consultation) of activities
before and upon completing
activities.

PS 1.6.1

Notification to AFMA,
Commonwealth Fisheries
Association (CFA),
Department of Agriculture,
Fisheries and Forestry
(fisheries), WAFIC, DPIRD,
Recfishwest, individual
Commonwealth fishery
licence holders in the
Operational Area and other
oil and gas operators (if
agreed during consultation)
ten days before activity
begins, and after completing
activities, as per Table 7-5.

MC 1.6.1

Consultation records
demonstrate listed
relevant persons have
been notified before
activities began and on
completion.

C1.7

Develop a CONOPS/ SIMOPS
Plan to manage interactions with
other facilities/vessels, where
applicable.

The CONOPS/ SIMOPS Plan will
contain information on:

e minimum separation distances

PS1.7.1

A CONOPS/ SIMOPS Plan
developed for any concurrent
activities identified.

MC 1.7.1

Records demonstrate
Woodside engaged with
identified proponent
before starting the
Petroleum Activity and
developed a CONOPS/
SIMOPS Plan (if

required).

e communications
e vessels/activities involved in

CONOPS/ SIMOPS
e exclusion zone entry and exit

processes
e helicopter operations
e key roles, responsibilities and

emergency contacts.
C1.8 PS 1.8.1 MC 1.8.1

Have a dedicated chase/support
vessel available to manage the
SNA.

At least, one vessel
employed to help the seismic
survey vessel mitigate
interactions with third-party
vessels.

Records demonstrate a
second vessel is
employed for the
Petroleum Activity.

C1.9

Project vessels to operate AlS,
and streamer tail buoys to be fitted
with lights, GNSS and virtual AIS.

PS 1.9.1

Project vessels operating
AIS and streamer tail buoys
fitted with lights, GNSS and
virtual AlS.

MC 1.9.1

Records demonstrate
project vessels operating
AlS, and streamer tail
buoys are fitted with
lights, GNSS and virtual
AlS.
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EPOs, EPSs and MC

EPO Controls Performance standards MC
C1.10 PS 1.10.1 MC 1.10.1
Publish a publicly available Activity interactive map Records demonstrate
interactive map showing the publicly available and interactive map was
location of seismic survey vessel. | maintained throughout the publicly available
Petroleum Activity. throughout activities.
C1.11 PS 1.11.1 MC 1.11.1
Notify the DNP upon EP approval, | Notification to the DNP upon | Notification records
and 10 days before entering the EP approval and 10 days demonstrate the DNP
Montebello AMP — Multiple Use before entering the was notified.
Zone, and after activities are Montebello AMP — Multiple
complete. Use Zone, and following
completion of the activities.
Cc1.12 PS 1.12.1 MC 1.12.1
Notify Department of Defence of Notification to Department of | Notification records
activities and movements no less Defence of activities and demonstrate Department
than five weeks before the movements no less than five | of Defence was notified.
scheduled activity start date. weeks before the scheduled
activity start date.
C1.13 PS 1.13.1 MC 1.13.1
A grievance process (Appendix J) | Raised grievances will be Records demonstrate
is available for commercial fishing | closed out and raised grievances are
licence holders to claim loss of evidence-based claims will closed out and evidence-
catch, displacement, and lost or be considered for based claims were
damaged fishing equipment as a compensation. considered for
consequence of survey activities. compensation.
Claims can be considered where:
¢ there is genuine displacement
from undertaking normal
fishing activities that results in
demonstratable economic loss
¢ deployed fishing equipment
has been accidentally lost or
damaged by any activities
under Woodside’s control
e it can be demonstrated there is
a loss of catch due to the
seismic activity.
C1.14 PS 1.14.1 MC 1.14.1
Provide daily lookahead reports to | Daily lookahead reports Records demonstrate
fisheries stakeholders and other provided to fisheries fisheries stakeholders
key on-the-water stakeholders, stakeholders and other key and other key
where requested, notifying of on-the-water stakeholders, on-the-water
planned acquisition and vessel where requested, during the | stakeholders received
location in upcoming 24-hour and Petroleum Activity. daily lookahead reports,
72-hour periods. where requested, during
the Petroleum Activity.
EPO 2 Cc21 PS2.1.1 MC 2.1.1
Woodside supports | Apply a ‘living heritage’ Woodside will continue to Records demonstrate
ongoing management approach. Woodside | invite Traditional Custodians | Change Management

engagement and
consultation with
Traditional
Custodians for the
purpose of
assessing and

engages with Traditional
Custodians and seeks to
incorporate cultural knowledge,
where appropriate across
activities. Cultural safety
considerations are factored for our

to identify interests, transmit
information and express
concern through ongoing
consultation, as identified in
Section 7.9.

and Management of
Knowledge processes
have been followed
where new controls or
management measures
are identified.
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EPOs, EPSs and MC

EPO

Controls

Performance standards

MC

avoiding impacts to
cultural heritage
values.

workforce and the First Nations
community.

PS21.2

Woodside will assess and,
where deemed practicable,
implement appropriate
cultural protocols where
requested by Traditional
Custodians.

MC 2.1.2

Records demonstrate
Woodside implemented
cultural protocols as
requested.

c22

Project inductions to relevant
personnel, before the individual
starts the activity, will include
information on cultural values and
heritage, including tangible and
intangible cultural heritage.

PS2.2.1

Relevant personnel have
completed project inductions
that include information on
cultural values, including
tangible and intangible
cultural heritage for
awareness.

MC 2.2.1

Records demonstrate
relevant personnel have
completed inductions that
include cultural
awareness.
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6.7.2 Routine acoustic emissions: seismic survey array
Context
Project vessels — Section 3.9 Physical environment — Section 4.4 | Stakeholder consultation — Section 5
Marine seismic survey — Biological environment —
Section 3.8 Section 4.5
Protected species — Section 4.6
Protected places — Section 4.7.1
Socioeconomic — Section 4.8.1
Impact evaluation summary
Source of impact Environmental value potentially Evaluation
impacted
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Description of source of impact

The Petroleum Activity will use a seismic source, consisting of an airgun array with a maximum capacity of up to
3,150 in3, towed at a water depth of about 5 m (1 m) (refer to Table 3-3 for more details of the acquisition
parameters). The source will be used to generate acoustic pulses by periodically discharging compressed air into the
water column, at intervals of about 10 seconds as the vessel transits along planned survey lines within the ASA.

The seismic survey array focuses acoustic signals at the seabed but will also ensonify the surrounding water column
to a lesser extent. The 3,150 in® seismic source is expected to produce far-field source levels up to a maximum of
255 dB re 1 yPa m (peak) and per-pulse SEL of 227 to 230 dB re 1 yPa2m?3s (at 10 to 2,000 Hz) in the vertical plane
directly beneath the array. In the horizontal (broadside) plane, the seismic source is expected to produce far-field
source levels up to a maximum of 248 dB re 1 yPa m (peak) and per-pulse SEL of 224 dB re 1 yPa2m?s (at 10 to
2,000 Hz). The acoustic noise generated by the array will be strongest at the source and rapidly decrease with
distance from the source.
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Impact assessment

Environmental value(s) potentially impacted

Potential impacts to marine fauna are highly variable depending on exposure, susceptibility, behaviour and their
proximity to the sound source. The actual sound levels experienced in both near-field and far-field conditions are
determined by several factors, including the size and capacity of the acoustic source, the array configuration, local
water depth, position within the water column, distance from the source, and the acoustic characteristics of the
seabed. Elevated underwater noise can affect marine fauna, including marine mammals (cetaceans), turtles and
fishes, in three main ways (Richardson, et al., 1995; Simmonds, et al., 2004):

e By causing direct physical effects, including injury or hearing impairment. Hearing impairment may be temporary
(temporary threshold shift — TTS), or permanent (permanent threshold shift — PTS), with PTS generally considered
to represent a form of injury, though as discussed within Accomando, et al. (2025) and National Marine Fisheries
Service (NMFS, 2024), intense noise exposures can cause auditory injury in marine mammals without PTS
occurring.

e Through disturbance leading to behavioural changes or displacement from important areas. The occurrence and
intensity of disturbance is highly variable and depends on a range of factors relating to the animal and situation.

e By masking or interfering with other biologically important sounds (including vocal communication, echolocation,
signals and sounds produced by predators or prey).

The area over which seismic sound may adversely impact marine species depends upon multiple factors, including
the extent of sound propagation relative to the location of receptors, and the sensitivity and range of spectral hearing
of different species (Slabbekoorn, et al., 2010; Popper & Hawkins, 2012).

Without adequate control measures in place, noise emitted from the seismic source used during the Petroleum Activity
has the potential to impact a range of receptor groups, being:

e zooplankton

e benthic invertebrates

o fish, sharks and rays

e cetaceans

e marine turtles

e seabirds and migratory shorebirds
e commercial fisheries

e marine protected areas.

Sound metric terminology

Sound levels and the decibel scale

The decibel (dB) scale is used to measure the amplitude or ‘loudness’ of a sound wave. For underwater sounds, the
dB scale is denoted relative to the reference pressure of 1 micropascal (uPa), e.g. dB re 1 yPa, whereas the reference
pressure level used in air is 20 pPa, which was selected to match human hearing sensitivity. Because of these
differences in reference standards, dB sound levels in air are not comparable to underwater sound levels; i.e. dB
sound levels underwater are much quieter than the same dB sound levels in air (Carroll, et al., 2017).

Sound metrics

Marine seismic surveys emit pulses of underwater sound. These sounds are termed ‘impulsive’ sounds as they are
brief and intermittent with rapid rise times, and decay back to ambient levels within a few seconds.

There are four main metrics used to measure and describe underwater sound pressure and energy that are applied to
assess these types of sound, all of which use the decibel scale (adapted from ISO/DIS 18405.2:2017):

e Zero-to-peak sound pressure (PK), the greatest magnitude of the sound pressure during a specified time interval
(Figure 6-1); unit: dB re 1 yPa. PK levels are relevant when assessing potential physical injury and impairment
impacts to marine fauna and biota resulting from a single seismic pulse.

o Peak-to-peak sound pressure (PK-PK), the sum of the peak compressional pressure and the peak rarefactional
pressure during a specified time interval (around double the zero-to-peak pressure) (Figure 6-1); unit: dB re 1 pyPa.
PK-PK levels, like PK levels, are relevant when assessing potential physical injury and impairment impacts to
marine fauna and biota resulting from a single seismic pulse.

¢ Sound pressure level (SPL), the root-mean-square pressure level in a stated frequency band over a specified
time window (i.e. the duration of a single seismic pulse) (Figure 6-1); unit: dB re 1 yPa. Because the SPL
represents the effective sound pressure over the full duration of the acoustic event rather than the maximum
instantaneous peak pressure, it is regularly used to represent the effective loudness of a sound and to assess the
potential for a behavioural response from marine fauna.
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e Sound exposure level, a measure related to the sound energy (instead of the sound pressure) in one or more
pulses, or the ratio of the time-integrated squared sound pressure to the specified reference value; unit: dB re
1 pPa?s. SEL is specified in terms of either per-pulse or accumulated (SELcum) from multiple pulses over a given
period. SEL recognises that the effects of sound can be a function of exposure duration as well as maximum
instantaneous peak pressure. SEL can therefore be considered a dose-type measurement, with SELcum being
used to assess dose-type impacts such as the potential for the gradual onset of TTS in marine fauna hearing
because of prolonged exposure to high sound levels. It is standard practice for SELcum to be assessed over a
summation period of 24 hours (SEL2an).
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Figure 6-1: Simplified sound wave and sound pressure metrics (University of Rhode Island and Inner Space
Center, 2017)

Particle motion

The particle motion component of sound is also relevant when assessing potential impacts to marine fauna. Acoustic
particle motion refers to the physical motion caused by a sound wave within the water, seabed or other medium.
Unlike pressure, particle motion is directional in nature, although the actual to-and-fro particle displacements that
constitute sound are extremely small, in the order of nanometres (Popper & Hawkins, 2018). Particle motion can be
described in terms of particle displacement (m), velocity (m/s) or acceleration (m/s?) (Carroll, et al., 2017; Popper, et
al., 2014). Alternatively, it is sometimes expressed in dB with respect to a reference value of displacement (dB re

1 pum), velocity (dB re 1 nm/s) or acceleration (dB re 1 um/s?) (Nedelec, et al., 2016).

Particle motion is important because marine invertebrates and most fishes are primarily sensitive to particle motion
rather than sound pressure. Therefore, particle motion is the most relevant metric for how invertebrates and most fish
species perceive underwater sound (Popper & Hawkins, 2019). However, there is currently limited information
available to quantify the particle motion sensitivity of fishes and invertebrates. It is complex and challenging to directly
measure particle motion compared to sound pressure; hence, most research is presented in the context of sound
pressure or exposure levels instead (Carroll, et al., 2017; Popper & Hawkins, 2018). Therefore, while the assessment
of underwater noise impacts in this EP considers the role of particle motion and its effect on fishes and invertebrates,
the acoustic modelling and impact threshold criteria are based upon sound pressure and sound exposure metrics and
PK-PK sound energy is considered to be a suitable indicator for potential impact to invertebrates (Connell, et al.,
2025) (Appendix E).

It should be noted particle motion is most relevant close to the source where it is the dominant component of a sound
wave, while pressure will dominate a sound wave propagating over distance (Popper & Hawkins, 2018; Nedelec, et
al., 2016; Radford, et al., 2012; Morley, et al., 2014). Sound pressure levels received at increasing distance from a
source do not, therefore, reliably represent particle motion. Organisms (e.g. invertebrates and fish without a bladder)
that are sensitive only to particle motion have typically been found to be sensitive only at close range, where these
particle motions are greatest (Popper & Hawkins, 2018; Popper, et al., 2014; Edmonds, et al., 2016).

Sound frequency and hearing sensitivity

Different animals are sensitive to different sound frequencies, which are measured in Hertz (Hz) and kilohertz (kHz).
Therefore, if an animal is sensitive to a particular frequency range, a sound in that range will seem louder to that
animal than to an animal that is less sensitive to those frequencies. For example, some large baleen whales are
sensitive to very low frequency sounds (7 Hz to 35 kHz), while other toothed whales and dolphin species are
considered more sensitive to mid- to high-frequency (HF) sounds (150 Hz to 160 kHz), with their peak hearing
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frequency somewhere between these frequency ranges (NMFS, 2024). Therefore, how loud a sound will be perceived
will differ between species.

In some cases, a sound level is specified relative to a given frequency range or is weighted according to the auditory
sensitivity of an animal (e.g. low-frequency (LF), medium-frequency and HF groups of cetaceans). This has the
advantage of placing the sound into a more biologically relevant context for that animal. If a frequency range or
weighting is not specified, the frequency of the sound is generally referred to as ‘broadband’ sound —i.e. the sound
level accounts for sound across all frequencies — noting again that a particular animal may not be able to detect all the
sound frequencies and associated energy that are emitted.

Therefore, the frequency of a sound and how sensitive different animals are to sound can make a considerable
difference to how loud the sound is perceived to be and any resultant impact.

Acoustic modelling

To assess the potential magnitude and extent of impacts from underwater noise produced during the Petroleum
Activity, Woodside commissioned JASCO Applied Sciences to model sound propagation at a number of sites that
were representative of the different water depths, bathymetry and seabed properties within the ASA (Connell, et al.,
2025) (Appendix E).

The objective of this acoustic modelling study was to determine distances from operations where underwater sound
levels reached thresholds corresponding to criteria (e.g. potential injury and behavioural disruption) for marine fauna,
including cetaceans, marine reptiles, fishes, elasmobranchs and zooplankton. The modelling also provides information
to support the evaluation of potential effects of sound on the marine fauna as well as socioeconomic receptors such
as commercial fisheries and marine protected areas.

The modelling considered an airgun array with a volume of about 3,150 in®, towed at 5 m depth in a double source
configuration behind a single seismic survey vessel. Single-impulse sound fields were predicted at 12 sites within the
ASA, selected to cover a range of water depths along the survey lines that will acquire seismic survey, and the sound
propagation characteristics that may arise during acquisition. The modelled sites and acquisition lines are shown in
Figure 6-2 along with the Operational Area, ASA and SAA and environmental sensitivities of interest. An accumulated
sound exposure field was predicted for one representative scenario for likely survey operations over 24 hours. This
accumulated SEL scenario assumed a seismic survey vessel sailed along survey lines at about 4.5 knots, with an
impulse interval of 18.75 m.
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Figure 6-2: Overview of the modelled sites, acquisition lines and features for the seismic survey (Connell, et
al., 2025)

The modelling methodology considered source directivity and range-dependent environmental properties. Estimated
underwater acoustic levels were presented as sound pressure levels (SPL, Lp), zero-to-peak pressure levels (Lpk),
peak-to-peak pressure levels (Lpk-pk), and either single-impulse (i.e. per-pulse) or accumulated sound exposure
levels (LE) as appropriate for different noise effect criteria on marine fauna. The duration period for SEL accumulation
is defined as a 24-hour period over which sound energy is integrated (abbreviated to SEL24n).

Contours of the modelled underwater sound fields were computed as the maximum value over all modelled depths
(maximum-over-depth) or at the seafloor for the single-pulse locations, and cumulative SEL24n scenario. The modelled
distances to each noise effect criterion for marine fauna were computed from these contours.

Two distances relative to the source are reported for each sound level:
¢ Rmax — the maximum range to the given sound level over all azimuths
¢ Rosy — the range to the given sound level after the 5% farthest points were excluded.

The difference between Rmax and Res% depends on the source directivity and the non-uniformity of the acoustic
environment. In some environments a sound level contour might have small anomalous isolated fringes, in which case
the use of Rmax can misrepresent the area of the region exposed to such effects. In these instances Rose is considered
more representative. In environments that have bathymetric features that affect sound propagation, the Res% may
neglect to account for these; therefore, Rmax might better represent the region of effect in specific directions. For this
impact assessment the Rmax values have been considered. In many of the impact assessments, the maximum Rmax
values resulting from the various modelling sites have been referenced (unless specified), providing a further level of
conservatism to the assessment.

The results of the acoustic modelling are presented in relation to the noise effect criteria relevant to marine fauna. The
detailed results are provided in the acoustic modelling report (Connell, et al., 2025) (Appendix E).

Note that SEL24n is a cumulative metric that reflects the dosimetric effect of noise levels within 24 hours, based on the
assumption a receiver (e.g. an animal) is consistently exposed to such noise levels at a fixed position. More
realistically, marine mammals, fish and sea turtles would not stay in the same location for 24 hours — especially in the
absence of location-specific habitat — but rather a shorter period, depending on the animal’s behaviour and the
source’s proximity and movements. Therefore, a reported radius for the SEL2an criteria does not mean marine fauna
travelling within this radius of the source will be impaired, but rather that an animal could be exposed to the sound
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level associated with impairment (either TTS or PTS) if it remained within the ensonified area for 24 hours. A more
realistic representation of the potential exposures for southbound migrating pygmy blue whales (Balaenoptera
musculus brevicauda) was undertaken using animal movement modelling (animat modelling), refer below.

Animal movement and exposure modelling (animat modelling)

In addition to the propagation modelling outlined above, Woodside commissioned JASCO to perform an acoustic
exposure analysis study to investigate and predict the potential for pygmy blue whales to be exposed to the above
criteria during southbound migration (Connell, et al., 2025) (Appendix E). While acoustic modelling inherently assumes
static animals, the JASCO ‘animal simulation model including noise exposure’ (JASMINE) combines modelled sound
fields with biologically meaningful animal movement rules to predict whether animals might be impacted through
sound exposure. The exposure ranges account for animats sampling the sound field vertically and horizontally based
on species-specific diving and movement parameters.

Animat modelling was used to address the line acquisition plan for survey operations over 24 hours. Sound exposure
distribution estimates were determined by moving large numbers of simulated animals (animats) through a modelled
time-evolving sound field, computed using the existing sound source and sound propagation model. This approach
provides the most realistic prediction of the maximum expected SPL and SEL for comparison against the relevant
thresholds.

Animal movement modelling simulations were run for migrating pygmy blue whales, considering the nominal 24-hour
acquisition scenario. Detailed information on pygmy blue whale migration was derived from a range of sources that
used multi-sensor tags to record fine-scale dive and movement behaviour (Owen, et al., 2016; Thums, et al., 2025), as
well as satellite tags to record travel speed (Thums & Ferreira, 2021).The behaviour of migrating pygmy blue whales
was modelled to reflect animats transiting through the modelling area on a 225° track for their southbound migration.
This represents the animals migrating along the west coast of Australia from their breeding grounds in Indonesia to
feeding areas south of Australia (Thums & Ferreira, 2021; Double, et al., 2014). The migration direction follows the
alignment of the eastern edge of the migration BIA in this area. The speed of travel for both exploratory and migratory
movements was calculated from data presented in Thums & Ferreira (2021), who analysed data from satellite tags
deployed on pygmy blue whales in the NWMR.

Animats were considered either restricted to the pygmy blue whale migration BIA or unrestricted throughout the
modelling area. In the unrestricted seeding scenarios, animats are randomly placed, or seeded, within the entire
simulation area at a specified density (animats/km?) within the species’ preferred depth range. Restricted seeding
limits the animats’ movement to within its respective BIA.

The results of the animat modelling are discussed below (marine mammal impact assessment), and detailed results
are provided in the acoustic modelling report (Connell, et al., 2025) (Appendix E).

Zooplankton
Species sensitivity and sound exposure thresholds

Plankton is a collective term for all marine organisms that are unable to swim against a current. This group is diverse
and includes phytoplankton (plants) and zooplankton (animals), as well as fish and invertebrate eggs and larvae.
There is no scientific information on the potential for noise-induced effect in phytoplankton and no functional
cause-effect relationship has been established. Noise-induced effects on zooplankton, such as copepods,
cladocerans, chaetognaths and euphausiids, have been investigated in sound exposure experiments.

Zooplankton includes fish eggs and larvae that are transported by currents and winds and cannot take evasive
behaviour to avoid seismic sources. Studied larval fish species appear to have hearing frequency ranges similar to
those of adults and similar acoustic startle thresholds (Popper, et al., 2014). Swim bladders may develop during the
larval stage and may render larvae susceptible to pressure-related injuries such as barotrauma. Effects of sound upon
eggs, and larvae containing gas bubbles, are focused on barotrauma rather than hearing (Popper, et al., 2014). Larval
stages are often considered more sensitive to stressors than adult stages, but exposure to seismic sound reveals no
differences in larval mortality or abundance for fish, crabs or scallops (Carroll, et al., 2017).

Vereide, et al. (2025) investigated the effects of a seismic survey on zooplankton mortality and distribution across
varying distances and nearby (<50 m) via an ongoing seismic survey using a full airgun array (total volume 3,060 in?)
in the North Sea. Zooplankton biomass exhibited a consistent distribution in line with hydrography and chlorophyll
distribution, before and after airgun exposure. Immediate mortality was uniform across sound levels, never exceeding
35.9%. Zooplankton were exposed while submerged in bags and displayed low immediate mortality (<10%), with an
increasing trend (<30%) up to seven days after exposure. Vereide et al. (2025) note that accounting for background
mortality is essential for accurately assessing the effects of anthropogenic disturbances on zooplankton. In areas
without seismic activities, natural mortalities range from 11.6 to 59.8% (Tang, et al., 2014), reflecting high natural
non-predatory mortality due to factors like senescence, turbulence, temperature or parasitism. Vereide et al. (2025)
concluded the data show limited direct impacts of seismic activity on zooplankton mortality and distribution, and a
potential for a delayed impact due to delayed mortality. The natural variation in mortality and vertical distribution
exceeded the effect of seismic exposure on in situ zooplankton, indicating direct effects of seismic surveys on
zooplankton are limited and species-specific.

Parry, et al. (2002) studied the abundance of plankton after exposure to airgun sounds but found no evidence of
mortality or changes in catch rate at a population level. Other studies have also noted limited negative impacts on
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zooplankton, fish eggs, larvae or fry; most have reported that impacts occur within a few metres or tens of metres from
the source (Kostyuchenko, 1973; Dalen & Knutsen, 1987; Kosheleva, 1992; Turnpenny & Nedwell, 1994; Payne, et
al., 2009). These studies included exposures to sound pressures up to about 242 dB re 1 yPa, comparable to those
predicted in close range to the Pluto M3 4D MSS seismic source.

McCauley, et al. (2017) found that after exposure to sounds generated with a single airgun (150 cui), zooplankton
abundance decreased and mortality in adult and larval zooplankton increased two- to three-fold when compared with
controls. In this large-scale field experiment on the impact of seismic activity on zooplankton, a sonar and net tows
were used to measure the effects on plankton, and a maximum effect range of 1.2 km horizontal was determined. The
findings contradicted the conventional idea of limited and very localised impact of intense sound in general, and
seismic airgun signals in particular, on zooplankton, with the results indicating there may be noise-induced effects on
these taxa and these effects may even be negatively affecting ocean ecosystem function and productivity.

The study measured zooplankton abundance and the proportion of the population that was dead at three distances
from a single 150 cui airgun: 0 m, 200 m and 800 m. The experiment estimated the proportion of the zooplankton that
was found to be dead, both before and after exposure to airgun noise, using net samples to measure zooplankton
abundance, and bioacoustics to identify their distribution. In this study, copepods dominated the mesozooplankton
(0.2 to 20 mm), and impacts were not assessed on microzooplankton (0.02 to 0.2 mm) or macrozooplankton

(>20 mm).

McCauley, et al. (2017) provide three findings from the experiment to show zooplankton were affected by the seismic
source:

¢ the proportion of the mesozooplankton community that was dead increased two- to three-fold
¢ the abundance of zooplankton estimated by net samples declined by 64%
e the opening of a ‘hole’ in the zooplankton backscatter, observed via acoustics.

They found exposure to airgun noise significantly decreased zooplankton abundance, and increased the mortality rate
from a natural level of 19% per day to 45% per day (on the day of exposure, and that these impacts were observed
out to the maximum range assessed (1.2 km) (McCauley, et al., 2017)).

Australian Petroleum Production and Exploration Association contracted scientists from CSIRO’s Oceans and
Atmosphere Business Units to undertake a desktop study that: a) critically reviewed the methodologies and findings of
the McCauley, et al. (2017) experiment; and b) simulated the large scale impact of a seismic survey on zooplankton in
the NWS region, based on the mortality rate associated with airgun noise exposure reported by McCauley, et al.
(2017).

CSIRO’s review of the McCauley, et al. (2017) study raised three primary questions about the results of the
experiment, all of which warrant further investigation (Richardson, et al., 2017):

e Why was there no attenuation of the impact with distance? There is no consistent decline in the proportion of
zooplankton that are dead with increasing distance away from the airgun. The energy of the sound waves at
1.2 km is substantially lower than at the source.

e Why was there an immediate decline in abundance? It is unclear why there would be a near immediate drop in
zooplankton abundance as measured by net samples and acoustic data. If zooplankton were killed, they would not
immediately sink from the surface layers, or be rapidly eaten. A drop in abundance would be more likely once the
dead zooplankton either sunk to the bottom or were removed by predation.

¢ Was there sufficient replication to be confident in the study findings?

The conclusions by McCauley, et al. (2017) were based on a relatively small number of zooplankton samples. A total
of 24 samples were collected — two tows, each sampling time x three distances from the gun (0 m, 200 m, 800 m) x
two levels (Control, Exposed) % two replicate experiments (Day 1, Day 2). Therefore, only 12 samples were collected
under conditions exposed to the airgun, six on each day of the two experiments. The major confounding explanation
for this study is that a different water mass entered the area on each day of the experiment and had lower abundance
and higher quantities of dead zooplankton. Richardson, et al. (2017) concluded that “although this is relatively unlikely,
it cannot be discounted because of the relatively few samples collected and only two replicate experiments
conducted.”

Independently of the Australian Petroleum Production and Exploration Association/CSIRO study, the International
Association of Geophysical Contractors reviewed the McCauley, et al. (2017) paper. They concluded: “While we found
the study interesting, we are also troubled by the small sample sizes, the large day-to-day variability in both the
baseline and experimental data, and the large number of speculative conclusions that appear inconsistent with the
data collected over a two-day period. Both statistically and methodologically, this project falls short of what would be
needed to provide a convincing case for adverse effects from geophysical survey operations.” (International
Association of Geophysical Contractors, 2017).

The second component of the CSIRO study (Richardson, et al., 2017) was to estimate the spatial and temporal impact
of seismic activity on zooplankton on the NWS from a large-scale seismic survey, considering mortality estimates of
McCauley, et al. (2017), and accounting for typical growth rates, natural mortality rates, and the ocean circulation in
the region. The approach modelled a hypothetical 3D survey (2,900 km? in size, over a 35-day period, in water depths
of 300 to 800 m) on the edge of the NWS during summer. To simulate the movement of zooplankton by currents, the
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researchers used a hydrodynamic model that seeded 0.5 million particles into CSIRO’s Ocean Forecast Australia
Model. Zooplankton particles could be hit multiple times by airgun pulses if they were carried by currents into the
future survey path. The greatest limitation in this approach was accurate knowledge of the natural growth and
mortality rates of zooplankton; to address this, the CSIRO researchers tested the sensitivity of the model to different
recovery (growth-mortality) rates, and the sensitivity of the results to ocean circulation by undertaking simulations with
and without water motion (Richardson, et al., 2017).

The results of the simulations, that included ocean circulation, showed the impact of the seismic survey on
zooplankton biomass was greatest in the survey region (defined as the acquisition area with a 2.5 km impact zone
around it) (22% of the zooplankton biomass was removed), and declines as one moves beyond it to the survey region
+ 15 km (14% of biomass removed), and the survey region + 150 km (2% of biomass removed). The time to recovery
(to 95% of the original level) for the survey region and survey region + 15 km recovery was 39 days (38 to 42 days)
after the start of the survey and three days (two to six days) after the end of the survey (Richardson, et al., 2017).

The CSIRO study found there was substantial impact of seismic activity on zooplankton populations on a local scale
within or close to the survey area; however, on a regional scale the impacts were minimal and were not discernible
over the entire NWS bioregion. Additionally, the study found that the time for the zooplankton biomass to recover to
pre-seismic levels inside the survey area, and within 15 km of the area, was only three days after completing the
survey. This relatively quick recovery was due to the fast growth rates of zooplankton, and the dispersal and mixing of
zooplankton from inside and outside of the impacted region (Richardson, et al., 2017).

A more recent study by Fields, et al. (2019) exposed zooplankton (copepods) to seismic pulses at various distances
up to 25 m from a seismic source. The source levels were estimated to be 221 dB re 1 yPa%s. The study observed an
increase in immediate mortality rates of up to 30% of copepods in samples compared to controls at distances of 5 m
or less from the airguns. Mortality one week after exposure was significantly higher by 9% relative to controls in the
copepods placed 10 m from the airguns. Fields, et al. (2019) also reported no sublethal effects of seismic exposure to
the copepods. These findings of the study are consistent with numerous other field studies referenced above,
indicating that the potential effects of seismic pulses to zooplankton are limited to within about 10 m from the seismic
source. Fields, et al. (2019) note the findings of the McCauley, et al. (2017) study are difficult to reconcile with other
available research. The findings of the McCauley, et al. (2017) study may, therefore, provide an overly conservative
estimate of the potential effects of seismic pulses to zooplankton.

Impact assessment

For this impact assessment the sound exposure thresholds for mortality/potential mortal injury (PMI) to fish eggs and
larvae from Popper, et al. (2014) were applied and consider both PK and SEL24nh metrics; refer to Table 6-2 and
Appendix E (Connell, et al., 2025). The thresholds were based on limited data, and were selected on the basis that
Popper, et al. (2014) note they are likely to be conservative. While research (refer to above) generally suggests limited
impacts to plankton beyond about 10 m distance from seismic sources, the precautionary Popper, et al. (2014)
thresholds for larval mortality/PMI have been selected to indicate the magnitude and extent of potential impacts from
the Pluto M3 4D MSS.

Table 6-2: Maximum predicted distance (Rmax) to mortality/potential mortal injury thresholds in the water
column for fish eggs and larvae, and zooplankton for modelled scenarios

Sound exposure threshold Rmax distance (km)
207 dB re 1 pyPa (PK) 0.11
210 dB re 1 pPa?s (SEL24n) Threshold was not reached within the limits of the modelling resolution

As shown in Table 6-2 and the acoustic modelling study (Connell, et al., 2025) (Appendix E), the maximum modelled
distance (Rmax) to mortality/PMI thresholds for fish eggs and larvae, and zooplankton, applying the single-pulse (PK)
207 dB re 1 pyPa threshold from Popper, et al. (2014) is 110 m (observed at acoustic modelled Sites 7 and 9).

Any potential mortality/PMI impacts to zooplankton communities have to be assessed in the context of natural
mortality in these populations. Any mortality or mortal injury effects to zooplankton (including fish eggs and larvae)
resulting from seismic noise emissions are likely to be inconsequential compared to natural mortality rates, which are
very high — exceeding 50% per day in some species and commonly exceeding 10% per day (Tang, et al., 2014). For
example, in a review of mortality estimates (Houde & Zastrow, 1993), the mean mortality rate for marine fish larvae
was M = 0.24, a rate equivalent to a loss of 21.3% per day. In the experiment undertaken by McCauley, et al. (2017),
zooplankton mortality rate background levels were 19%. Saetre & Ona (1996) calculated that under the ‘worst-case’
scenario, the number of larvae killed during a typical seismic survey was 0.45% of the total population, and they
concluded mortality rates caused by exposure to airgun sounds are so low compared to natural mortality that the
impact from seismic surveys must be regarded as insignificant.

The magnitude of such localised impacts (<110 m from the seismic source) has no lasting effect and is not expected
to be discernible at the regional scale, when considering the large natural spatial and temporal variability and scale of
plankton and spawning biomass in the NWMR. Phytoplankton and zooplankton biomass, particularly, in the oceans
can vary significantly at spatial scales ranging from hundreds of metres to hundreds of kilometres, and temporal
scales of hours, days, seasons and inter-annually, due to tidal and large-scale currents, bathymetry, temperature,
salinity, water chemistry parameters and other environmental factors (Holliday, et al., 2011; McKinnon, et al., 2008;
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Pearce, et al., 2000; Sutton & Beckley, 2017). Therefore, changes in zooplankton abundance are likely to be
replenished and indistinguishable from natural levels and distributions within hours of a seismic survey vessel passing.
Furthermore, impacts to predator/prey interactions, given the highly localised impact (<110 m from seismic source)
and temporary nature of the impacts (hours), are unlikely.

Zooplankton — impact assessment conclusion

The potential impacts of noise emissions from the seismic source on zooplankton during the seismic acquisition are
considered to be localised and low-level, and the activity is not likely to result in any ecologically significant impacts at
a population level for any zooplankton, fish eggs or larvae that may be in the water column within the ensonified area.

Benthic invertebrates
Species sensitivity and sound exposure thresholds

Research is ongoing into the relationship between sound and its effects on benthic invertebrates, including the
relevant metrics for effect and impact. Marine invertebrates lack a gas-filled bladder and are unable to detect the
pressure component of sound waves (Carroll, et al., 2017; Parry & Gason, 2006) or ‘hear’ sound in the way that
mammals and fish can. Instead, invertebrates detect sound by sensing the particle motion component in water and
seabed sediments through physiological structures such as sensory hairs, statocysts and muscles, and therefore
detect sound at close range (Carroll, et al., 2017; Popper & Hawkins, 2018; Edmonds, et al., 2016; Parry & Gason,
2006; McCauley, 1994; André, et al., 2016; Roberts, et al., 2016).

Statocysts, found in a wide range of invertebrates, are used by animals to maintain their orientation, direct their
movements through the water, and may play a key role in controlling the behaviour responses of invertebrates to a
range of stimuli. Although directly sensitive to particle motion and not to sound pressure, most available research on
seismic impacts to invertebrates characterises received sound levels in terms of the sound pressure. Therefore,
available literature suggests particle motion, rather than sound pressure, is a more important factor for benthic
invertebrates such as crustacean and molluscs. Water depth and seismic source size are related to the particle motion
levels at the seafloor, with larger arrays and shallower water being related to higher particle motion levels, thus more
relevant to effects on crustaceans and bivalves (Connell, et al., 2025) (Appendix E).

A range of physiological responses have been identified in some studies; however, the received sound is typically at
levels that would be received within tens or a few hundred metres from the source or have been from repeated
exposure at the same sound levels, which is not typical of an actual seismic survey (Carroll, et al., 2017; Edmonds, et
al., 2016; Salgado Kent, et al., 2016; Webster, et al., 2018).

Studies by Christian, et al. (2003), Department of Fisheries and Oceans (2004) and Payne, et al. (2008; 2007) have
exposed crustaceans to seismic sound levels of about 197 to 237 dB re 1 yPa PK-PK. No acute or chronic lethal or
sublethal effects were observed in the weeks to months after exposure, except Payne, et al. (2008; 2007), who noted
a decrease in serum enzymes and an increase in food consumption in the weeks to months after exposure, which
may indicate stress effects or potential osmo-regulatory disturbance.

Research by Day, et al. (2016a; 2016b) in Australian waters exposed captive southern rock lobster (Jasus edwardsii)
to multiple passes of a seismic source elementin 10 to 12 m water depths. Maximum received sound exposures were
209 to 212 dB re 1 yPa PK-PK, 186 to 190 dB re 1 pPa?.s per-pulse SEL, and SELcum of 192 to 199 dB re 1 yPa*s.
Exposed lobsters and control lobsters were sampled up to a year after exposure. The findings of the study are:

e Exposure to seismic sound did not result in any mortalities to adult lobsters.

o Potential sublethal changes in adult lobsters were observed, including some long-term impairment to lobsters’
statocysts, which was also linked to a short delay in the lobsters’ ability to right themselves when upturned.

¢ Haemocyte count (indicative of immune response function) also showed some evidence of decline over time.

e The condition or development of eggs carried by female lobsters at the time of exposure, even at proximity directly
beneath the seismic source, were not affected.

The significance of the seismic exposures and whether the sublethal effects may have wider ecological implications
(e.g. ability to feed, avoid predators and resist disease) warrants further consideration. Day, et al. (2016a; 2016b)
reported that some of the control lobsters used in the experiments were collected from a marine reserve and were
found to have a high level of pre-existing impairment to statocysts, similar to that induced by the seismic exposure
experiments, which was considered to be the result of long-term exposure to shipping noise. Some experiments
showed no significant differences in righting times between control and exposed lobsters, while in some instances the
control lobsters demonstrated slower righting times than exposed lobsters. Lobsters with pre-existing statocyst
impairment demonstrated the fastest righting times of all experiments, which Day, et al. (2016a; 2016b) suggested
may indicate lobsters are able to adapt or compensate for long-term statocyst impairment. Therefore, the level of
statocyst impairment resulting from seismic exposure is not clear. Monitoring of the lobster population at the same
reserve where the lobsters with pre-existing statocyst impairment were taken from showed the rock lobster population
within the reserve was thriving and at carrying capacity (Green & Gardner, 2009; Kordjazi, et al., 2015). Therefore, the
levels of statocyst impairment reported in the Day, et al. (2016a; 2016b) study does not appear to be impacting the
survival of the lobster population, any population-level survivability effects from statocyst impairment are not
significant, and wider ecological implications are likely to have no lasting effect.
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More recently Day, et al. (2019) concluded that airgun exposure did cause damage to the righting reflex and
statocysts in rock lobsters (Jasus edwardsii). After exposure equivalent to a full-scale commercial array (3,100 cui)
passing within 100 to 500 m, lobsters showed impaired righting and significant damage to the sensory hairs of the
statocyst. Reflex impairment and statocyst damage persisted up to 365 days after exposure and did not improve after
moulting. For this study, maximum measured received noise levels were 209 to 213 dB re 1 pPa (PK-PK).

Day, et al. (2021) examined the potential impacts of seismic surveys on the larval stages of southern rock lobster
(Jasus edwardsii) to determine whether early development and recruitment may be affected. Lobster puerulus
(post-larval stage) and juveniles were held in baskets and exposed to multiple passes of a seismic source element in
10 to 12 m water depths. Maximum received sound exposures were 203 to 219 dB re 1 yPa PK-PK, 181 to 190 dB re
1 pPa.s per-pulse SEL, and SELcum of 201 to 205 dB re 1 yPa2s, comparable to Day, et al. (2016a; 2016b; 2021).
Lobster puerulus were randomly assigned to control (not exposed to airgun signals) or EO (exposed to airgun signals
at a nominal range of 0 m from the sail line), and juveniles were assigned to control, EO and E500 (exposed to airgun
signals at a nominal range of 500 m from the vessel sail line). The findings of the study are as follows:

e Exposure did not result in any elevated mortality for puerulus or juveniles.

¢ Righting was significantly impaired for all exposure treatments immediately after exposure, indicating the range of
impact extended to at least 500 m from the source (maximum range tested in the study).

e Puerelus and juvenile EO treatment lobsters did not show the capacity for recovery, while juvenile E500 lobsters
recovered from impairment after the first moult, providing evidence of a range threshold for recovery.

¢ Intermoult period was significantly increased in EO juvenile lobsters, and appeared to be increased in puerulus,
while juvenile E500 treatment lobsters show a moderate, non-significant increase in moult duration.

¢ Increased intermoult duration suggested impacted development and potentially slowed growth, and physiological
stress.

Kosheleva (1992) identified no detectable effects to marine bivalves and gastropods (mussels and periwinkles) after
exposure to a single seismic source element of 233 dB re 1 yPa at a distance of 0.5 m or further from the source.
Conversely, Matishov (1992) reported a single scallop shell splitting in a sample of three scallops, but this was located
2 m beneath a seismic source element and exposed to maximum sources levels (which is not representative of a
typical commercial seismic survey).

Australian studies (Day, et al., 2016b; 2017; Przeslawski, et al., 2016; 2018) have focused on commercial scallops
(Pecten fumatus). Przeslawski, et al. (2016; 2018) examined the short-term impacts on scallops and other marine
invertebrates from a 2,530 in® seismic array and found no evidence of mortality or change in condition after exposure
to a seismic survey. Analysis of images and samples revealed some site-specific differences in scallop abundance,
size, condition and assemblages, but these were not related to seismic operations. Day, et al. (2016b; 2017) exposed
scallops to maximum received sound exposures of up to 213 dB re 1 yPa PK-PK, 181 to 188 dB re 1 yPa?s per-pulse
SEL, and SELcum of 188 to 198 dB re 1 yPa?s. The study also predicted ground acceleration of up to 37.57 m/s2 Day,
et al. (2016b; 2017) concluded that exposures did not result in any immediate mass mortalities. However, repeated
exposures resulted in a chronic increase in mortality over timeframes of about four months after exposure, though not
beyond naturally occurring rates of mortality. Separate experiments undertaken in 2013 and 2014 yielded mortalities
of 3.6 to 3.8% in control scallops (no seismic exposure), 9.4 to 11.3% mortality in scallops exposed to a single pass of
the seismic source, 11.3 to 16.1% mortality in scallops exposed to two passes of the seismic source, and 14.8% to
17.5% mortality in scallops exposed to four passes of the seismic source. The mortality rates were at the low end of
the range of naturally occurring mortality rates documented in the wild, which range from 11 to 51% with a six year
mean of 38% (Day, et al., 2017). A third experiment in 2015 resulted in 100% mortality to both control scallops and
exposed scallops, and was attributed to other causes and not to seismic exposure (Day, et al., 2016b; 2017).

Sublethal effects to exposed scallops were also observed by Day, et al. (2016b; 2017), indicating a compromised
capacity for homeostasis and potential immunodeficiency over acute (hours to days) and chronic (months) timescales
after exposure. Exposures did not elicit energetically expensive behaviours (i.e. extensive swimming or long periods of
valve closure), but scallops showed significant changes in some behavioural patterns during exposure (e.g. ‘flinch’
response) and an increase in recessing into sediment after exposure (Day, et al., 2017).

Parsons, et al. (2023) exposed silverlip pearl oysters (Pinctada maxima) to a four-day seismic survey. After exposure,
survival rates were monitored throughout a full two-year production cycle, and the number and quality of pearls
produced at harvest were assessed. The authors found no consistent evidence of an impact from the seismic survey
on oyster mortality or pearl production.

Published sound exposure criteria do not currently exist for acoustic impacts to invertebrates, but the literature above
provides an indication of the sound levels and distances within which some impacts may occur. A range of sound
levels, from 202 dB re 1 yPa PK-PK to 212 dB re 1 yPa PK-PK, based on the findings of Payne, et al. (2008) and Day,
et al. (2016a; 2016b), were applied in the acoustic modelling study. The Payne, et al. (2008) 202 dB re 1 yPa PK-PK
is considered to be associated with no impacts to benthic crustaceans and bivalves (such as prawns, scampi and
lobsters), whereas the 209 to 212 dB re 1 pPa PK-PK thresholds could be associated with some level of sublethal
effects in these animals. A 213 dB re 1 pyPa PK-PK level is considered representative of levels that may result in
sublethal effects and chronic mortality in molluscs and some other invertebrates, based on Day, et al. (2016b; 2017).
A PK sound level of 226 dB re 1 yPa PK was applied in the acoustic modelling study (Connell, et al., 2025)
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(Appendix E) for sponges and corals, based on a study where corals and sponges received maximum sound pressure
levels of 226 to 232 dB re 1 yPa PK-PK, but no mortality, damage to soft tissue or skeletal integrity, visible signs of
stress, change in abundance or community structure was detected immediately after, and up to four months after
exposure (Heyward, et al., 2018).

Impact assessment

The Pluto M3 4D MSS will acquire seismic data in water depths between 73 and 1,185 m. The benthic habitats and
communities in the Operational Area are expected to be representative of those over the wider NWMR and include
echinoderms (e.g. sea cucumbers and sea stars), with benthic filter feeders and other epifauna likely present,
although diversity and abundance is expected to be low.

The seismic source will not be operated in areas of shallow water (<50 m) where benthic communities are likely to be
more diverse than in deeper waters.

The following results were determined from the acoustic modelling study (Connell, et al., 2025) (Appendix E):

¢ Crustaceans and bivalves: Sound levels exceeding 202 dB re 1 yPa PK-PK, at which effects may occur (Day, et
al., 2016a; 2017; 2019; Payne, et al., 2008), were considered at the seafloor. The sound level was exceeded up to
358 m from the modelled sites.

e Sponges and coral: The PK sound level at the seafloor directly underneath the seismic source was estimated at
three representative water depths and compared to the sound level of 226 dB re 1 yPa PK, at which sponges and
corals are not visibly affected (Heyward, et al., 2018). The threshold was not reached from any of the modelled
sites.

Impacts to benthic invertebrate communities on the seafloor are expected to be highly localised and low-level. Any
impacts are likely to occur in parallel with the natural cycle of death, recovery and recruitment of invertebrates;
therefore, it is questionable whether any impacts from seismic exposure would be detectable from natural fluctuations
in relative abundance, benthic community composition and structure (Payne, et al., 2008; 2007; Day, et al., 2017).

Benthic invertebrates — impact assessment conclusion

Impacts to benthic invertebrates from noise emissions from the seismic source during the Petroleum Activity include
potential sublethal effects and chronic mortality to some organisms within a few tens of metres below the source.
However, given the water depths (>50 m) and natural cycle of death, recovery and recruitment, impacts are expected
to be localised and low-level, and the seismic acquisition is not likely to result in any ecologically significant impacts at
a population level for any benthic invertebrates that may be on the seafloor within or adjacent to the ASA.

Fish, sharks and rays
Species sensitivity and sound exposure thresholds

Every species of fish studied to date can hear. Fish produce sounds in a range of contexts, such as feeding, mating or
fighting, so anything that inhibits the detection of these sounds can have a negative effect on their fitness and survival
(Popper & Hawkins, 2019). Most fish species detect sounds from <50 Hz up to 500 to 1,500 Hz (Popper & Hawkins,
2019). A smaller number of species can detect sounds over 3 kHz, while very few species can detect ultrasound over
100 kHz (Ladich & Fay, 2013). The critical issue for understanding whether an anthropogenic sound will affect the
hearing of a fish is whether it is within the hearing frequency range of the fish, and loud enough to be detectable
above background ambient noise.

The hearing sensitivity of fishes varies depending on the auditory structures in the inner ear (otoliths surrounded by an
epithelium of hair cells) and, if present, the swim bladder (Finneran & Hastings, 2000; Nedwell, et al., 2004). Otoliths
are sensitive only to particle motion, while the swim bladder may provide an indirect route for sound pressure to reach
the inner ear. The other main mechano-reception system in fishes is the lateral line system, which runs along the side
of the body and is more pronounced in some groups of fish than others. The lateral line system responds to particle
motion produced in the near-field of a sound source, as well as to tiny water currents set up by the motions of the fish
(Nedwell, et al., 2004). Therefore, all fish are sensitive to the particle motion component of sound at close range from
a sound source. Particle motion is the most relevant metric for perceiving underwater sound for most species, but
except for a few species (Popper, et al., 2014; Popper & Fay, 2011), there is an almost complete lack of relevant data
on particle motion sensitivity in fishes (Popper & Hawkins, 2018). Some more specialised fish with a swim bladder that
they use for hearing are sensitive to sound pressure and are able to detect less intense noise and a wider range of
frequencies, compared to less specialised groups of fish (Carroll, et al., 2017; Popper, et al., 2014; Hawkins & Popper,
2017).

The susceptibility of fishes to injury from noise exposure varies depending on the species and the presence and
possible role of a swim bladder in hearing. In marine fishes, the connection with the swim bladder and ability to detect
sound pressure is understood to be present to some varying degree in the families Clupeidae (e.g. herrings, sardines,
pilchards and shads), Gadidae (e.g. true cods such as Atlantic cod and whiting), and some nearshore/reef species
relevant to tropical Australia, including some species in the families Pomacentridae (e.g. damsel fishes and clown
fishes), Holocentridae (soldierfishes and squirrelfishes) and Haemulidae (e.g. grunters and sweetlips) (Popper &
Hawkins, 2018; 2019; Popper, et al., 2014; Nedwell, et al., 2004; Braun & Grande, 2008). However, most marine fish
species do not have this specialisation.
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A great many fish species possess a swim bladder or other gas-filled cavity but do not have a connection with their
hearing. For example, various demersal snapper, emperor and cod. Fish species that lack a gas-filled cavity
altogether include elasmobranchs (e.g. sharks and rays), some flat fishes, some tunas, and mackerels (Popper, et al.,
2014; Casper, et al., 2012).

The sound exposure thresholds applied for fish and elasmobranchs (sharks and rays) in the acoustic modelling study
and in this impact assessment are summarised in Table 6-3 and explained in the acoustic modelling study (Connell, et
al., 2025) (Appendix E). The modelling study assessed the ranges for quantitative threshold criteria adapted from the
Popper, et al. (2014) guidelines for three types of immediate effects to fish:

e mortality, including injury leading to death
e recoverable injury, including injuries unlikely to result in mortality, such as hair cell damage and minor haematoma
o TTS.

The modelling study considered single pulse (PK) and multiple pulse (SEL24n) metrics for both the entire water column
and seafloor in the following categories, which reflect the different hearing mechanisms and sensitivity to sound:

o | —fish without a swim bladder (also appropriate for sharks in the absence of other information)
e |l —fish with a swim bladder that do not use it for hearing
¢ |l —fish that use their swim bladders for hearing.

For this impact assessment, it is assumed all fish can detect signals below 500 Hz and so can ‘hear’ the seismic
source.

Table 6-3: Thresholds for seismic sound exposure for fish, adapted from Popper, et al. (2014)

Type Mortality and Impairment Behaviour
potential .
mortality Rec_oyerable TTS Masking
injury injury
| Fish: >219 dB SEL2an | >216 dB SEL2an | >>186 dB (N) Low (N) High
No swim bladder or or SEL24n () Low (I) Moderate
(particle motion >213 dB PK >213 dB PK (F) Low (F) Low
detection)
Il Fish: Swim >210 dB SEL24n | 203 dB SELzan or | >>186 dB (N) Low (N) High
P'adlderdr!oth _|er >207 dB PK SELa4n (1) Low (1) Moderate
Involvea In hearing >207 dB PK
(particle motion (F) Low (F) Low
detection)
Il Fish: Swim 207 dB SEL2an 203 dB SELzan or | 186 dB SEL2an | (N) Low (N) High
E'adcﬁer '(nV_O'VE‘P: | or >207 dB PK (I Low (1) High
earin rimari

pressuﬂep Y| 5207 dB PK (F) Moderate | (F) Moderate
detection)

Notes: Peak sound level (PK) dB re 1 uPa; SEL,4, dB re 1 uPa?s. All criteria are presented as sound pressure, even for fish without
swim bladders, since no data for particle motion exist. Relative risk (high, moderate, or low) is given for animals at three distances from
the source, defined in relative terms as near (N — tens of metres), intermediate (I — hundreds of metres), and far (F — thousands of
metres).

Mortality/injury

While thresholds for fish mortality have been included for consideration in this assessment based on the Popper, et al.
(2014) guidelines, no studies to date have demonstrated direct mortality of free-swimming adult fishes in response to
airgun emissions, even when fired nearby (within 1 to 7 m) (Carroll, et al., 2017; Department of Fisheries and Oceans,
2004; Boeger, et al., 2006). Although some fish deaths have been reported during cage experiments, these were
more likely caused by experimental artefacts of handling fish or confinement stress (Hassel, et al., 2004). For
free-swimming fishes that are able to move away from seismic sources as they approach, the potential for lethal
physical damage from airgun emissions is even further nullified. However, reef or bottom-dwelling fish that show
greater site attachment may be less inclined to flee from a seismic sound source and experience greater effects as a
consequence.

Despite mortality being a possibility for fishes exposed to airgun sounds, Popper, et al. (2014) did not reference an
actual occurrence of this effect. At the time of developing the guidelines, no quantified data on injury and mortality
from seismic sources on fish had been reviewed by the Working Group. Therefore, the Popper, et al. (2014) exposure
guidelines for mortality/PMI and recoverable injury for fish exposed to seismic source emissions are based solely on
data from pile-driving conducted on predominantly temperate, freshwater fish species. Although seismic surveys and
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pile driving both produce impulsive sound, their sound characteristics are markedly different; pile-driving impulses
result in a more rapid rise time in sound pressure than seismic pulses, and it is this rapid rise time that has the
greatest potential for trauma (Caltrans, 2001; 2004; Hastings & Popper, 2005; Popper, et al., 2006).

ERM undertook a detailed literature review of potential fish mortality and physical injury as a result of exposure to
seismic sources (Environmental Resources Management, 2017). Of the 28 studies reviewed, only three observed
direct mortality and in each case, mortalities occurred to caged fishes very close to the seismic source (<2 m), which
is not representative of real-life exposures from seismic surveys because fish are free-swimming and are not typically
exposed at such close range. The received sound levels that resulted in mortality ranged from 220 to 241 dB re 1 yPa
PK; however, other studies reported no mortality or injury at levels as high as 246 dB re 1 yPa PK. Therefore, the
sound exposure criteria proposed by Popper, et al. (2014) for mortality and injury are considered to be highly
conservative and provide a precautionary approach in assessing potential injury and mortality effects to fishes from
exposure to underwater noise from marine seismic surveys.

Temporary threshold shift

Temporary hearing impairment, known as TTS, can occur due to fatigue and temporary changes to the epithelium
(hair cells) of the inner ear or damage to auditory nerves innervating the ear, which has the potential to occur in some
fishes exposed to intense sound pressures for prolonged periods of time (Popper, et al., 2014; Smith, et al., 2006)
(Liberman, 2015). While experiencing TTS, fishes may have a decrease in fitness in terms of communicating,
detecting predators or prey, and assessing their environment. The period over which normal hearing ability returns
after the termination of a sound that causes TTS is variable, and depends on many factors including the intensity and
duration of sound exposure (Scholik & Yan, 2001; Amoser & Ladich, 2003; Smith, et al., 2006; 2011; Popper, et al.,
2005).

The impact threshold of 186 dB re 1 yPa2.s proposed by Popper, et al. (2014) in Table 6-3, and used in the acoustic
modelling study, is based on exposure of a freshwater fish species with a connection between the swim bladder and
inner ear (more specialised hearing than the demersal and pelagic fish species likely to occur in the Operational
Area). Fish that showed TTS recovered to normal hearing levels within 18 to 24 hours. Given reliable auditory
frequency weightings have not been defined for the three categories of fishes in the way they have for cetaceans, the
186 dB re 1 pyPa2s SEL2an criteria in Table 6-3 includes a level of conservatism as:

e many types of fish that occur in the Operational Area do not possess a direct connection between the swim
bladder and the inner ear; they are therefore sensitive primarily to particle motion rather than sound pressure and
may be less sensitive than the types of fish upon which the 186 dB re 1 yPa?s threshold is derived

e modelled SELs are based on broadband sounds and may account for more sound energy associated with
frequencies that are not within the auditory ranges of the fish species likely to occur in the Operational Area

¢ the main contribution of sound energy to the onset of TTS will occur over just a few hours when the source is at
the closest point of approach; the 24-hour modelled accumulation period accounts for additional sound energy
accumulated while the seismic source is at greater distances and potentially not audible to fishes.

It is also noted that many of the available studies on TTS are based on captive fish, whereas free-swimming fishes are
likely to make some effort to avoid the intense sound pressures that contribute the most to the onset of TTS.

Behavioural effects

Behavioural effects of noise on fish will vary depending on the circumstances of the fish, hearing sensitivity, the
activities in which it is engaged, its motivation, and the context in which it is exposed to sounds (Hawkins & Popper,
2017). Responses may include avoidance behaviours, startle reactions, increased swimming speed, change in
orientation, change in position in the water column, changes to schooling behaviour (e.g. tightening of school
structure), and temporary avoidance of an area (Carroll, et al., 2017; Popper, et al., 2014; Simmonds & MacLennan,
2005; McCauley, et al., 2000a; Fewtrell & McCauley, 2012). Changes in movement patterns may also temporarily
divert efforts away from feeding, egg production and spawning success (Hawkins & Popper, 2017). The potential
extent and duration of behavioural effects based on studies of seismic exposure are summarised below.

A degree of caution should be given when interpreting behavioural studies as many are conducted on captive fishes,
which may not accurately represent responses in free-swimming fishes (Carroll, et al., 2017; Popper, et al., 2014;
Salgado Kent, et al., 2016). Behavioural studies are also highly subjective. Observed effects on fish should also be
extrapolated with caution (Carroll, et al., 2017). This is particularly the case given that many exposure experiments
report received SPL or SEL, even though the most relevant metric for most fish species is particle motion (Popper &
Hawkins, 2018; 2019). Many exposure experiments are undertaken using a single airgun and it is not clear how
transferrable the behaviours and received SPL/SEL levels are to a full commercial-sized seismic array, particularly if
observed behaviours are in response to particle motion close to the sound source rather than to sound pressure.

Pearson, et al. (1992) exposed captive demersal rockfish to multiple 10-minute periods of seismic sound from a
source towed at distances of less than 215 m, which is not representative of real-life exposures to a seismic survey.
Schools of rockfish were observed to exhibit a ‘startle’ response (shudders, flexions of the body followed by rapid
swimming) at sound levels above 200 to 205 dB re 1 yPa SPL. An ‘alarm’ response (change in vertical position in the
water column to be closer to the seabed, short-term post-exposure behavioural changes) was found to occur above
about 180 dB re 1 yPa SPL, although it was suggested some individuals may begin to exhibit subtle changes in
behaviour and position in the water column at sound levels above 161 dB re 1 yPa SPL. Changes in behaviour were
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found to return to normal before the end of the sound exposure or within just minutes of the sound ceasing, indicating
only very short-term, transient effects and potential habituation to the disturbance.

The Australian Institute of Marine Science, as part of the North West Shoals to Shore Research Program, studied the
potential behavioural effects of seismic sound exposure on demersal fish. The results showed there were no
short-term (days) or long-term (months) effects of exposure on the composition, abundance, size, structure, behaviour
or movement of demersal fish species in the survey area (Meekan, et al., 2021).

Nguyen, et al. (2025) investigated changes in the abundance and behaviour of groundfish species at a relatively
deepwater site along the eastern continental slope of Canada, when exposed to a commercial seismic survey. Baited
cameras were deployed at control and impact sites, before and after seismic exposure. Consistent with Meekan, et al.
(2021), no short-term or long-term effects of seismic survey noise on the size, structure of ground fish species were
detected, suggesting displacement effects from the survey did not measurably occur for the groundfish species,
Atlantic cod delayed their approach to bait and fed less efficiently during and after exposure to seismic noise, which
was most evident when daily sound levels exceeded 120 dB. However, fish did eventually arrive at the baited stations
and consume the available bait, even in the presence of or shortly after (days) seismic surveying.

Santulli, et al. (1999) exposed caged European sea bass (a demersal species) to a 2,500 in® seismic source. Limited
response was observed at 2.5 km, a startle response was observed when the array was at a distance of about 800 m,
but after passing within 180 m, fish behaviour appeared to return to normal within one hour.

The Scott Reef Study associated with the Woodside Maxima 3D survey reported in McCauley, et al. (2008), Miller &
Cripps (2013), and summarised in Salgado Kent, et al. (2016), included a component that examined how the
behaviour of caged fishes exposed to seismic signals changed. The study examined the effects to fish species in the
Holocentridae family, which have adaptations linking the swim bladder to the otolith system of the inner ear, as well as
to bluestripe snapper, a demersal species without such a hearing adaptation. Fish were exposed to either one or two
passes of the active source at three distance categories (45 to 74 m, 105 to 131 m, 475 to 807 m). Alarm responses
(including the startle response and behavioural avoidance) occurred within less than 200 m either side of the pass-by,
but responses were too infrequent to include in analyses. Less significant agitation levels (defined by changing swim
direction) in Holocentridae increased with increasing received sound level above 155 to 165 dB re 1 uPa%s SEL, but
agitation levels did not seem to increase with increasing received sound levels for the less sensitive bluestripe
snapper (McCauley, et al., 2008). Fish began to feed and behave normally again within 20 minutes after the seismic
source passed (McCauley, et al., 2008; Miller & Cripps, 2013).

McCauley, et al. (2000b; 2003) reported that trials involving captive fishes (of various species, including snappers,
emperors, groupers, trevally, bream, herring and others) exposed to seismic sound showed a common ‘startle’
response (C-turns), 'alarm' responses (e.g. swimming faster, darting movements and sudden changes in school
structure), or subtler responses such as moving closer to the seabed or huddling closer together. The subtler
responses were suggested to begin when sound levels exceeded about 147 to 151 dB re 1 yPa%s SEL. Similar
behaviours in pink snapper and trevally were noted by Fewtrell & McCauley (2012) in response to comparable sound
levels. These are minimal reactions that are likely to indicate awareness and perception of the sound rather than a
response that could result in significant ecological impacts. More obvious startle and alarm responses were apparent
in trials when received sound levels were in the order of 159 to 172 dB re 1 yPa?s SEL. In situations where a
behavioural response was observed, fish were considered to have resumed normal behaviour within four to

31 minutes after the seismic activity ceased (McCauley, et al., 2000b; 2003). Startle and alarm responses reduced
with time, indicating some habituation to the sound. No statistically clear trends in physiological stress response were
observed after exposure (McCauley, et al., 2000b; 2003).

Behavioural observations of two tropical snapper species and another coral reef fish species, spadefish, in field
enclosures before, during and after exposure to seismic sound showed that repeated exposure resulted in
increasingly less obvious startle responses (Boeger, et al., 2006). This is consistent with the potential habituation
suggested by McCauley, et al. (2000b) and Fewtrell & McCauley (2012).

McCauley & Salgado Kent (2007) observed the behaviour of goldband snapper in fish traps in the Timor Sea using
cameras placed inside the traps. A seismic vessel towed two 3,090 in® seismic sources. Maximum signals reached at
the closest trap to each seismic pass-by were 200, 202 and 212 dB re 1 yPa PK-PK (equivalent to about 194, 196 and
206 dB re 1 yPa PK). No dramatic behavioural responses of fishes to the passing seismic source were observed.
Fishes generally displayed increased activity immediately after entering a trap, presumably as they searched for a way
out, with this activity reducing with time. Fishes that had been in a trap for some time showed increased activity levels
as the seismic source approached but were ‘quiet’ when the array passed at the point of closest approach.

Bruce, et al. (2018) tagged tiger flathead and two shark species, which were monitored during a seismic survey in
Australian waters. Sharks moved freely in and out of the study area and exposed sharks did not show any indication
of differences in behaviour or distribution compared with control areas. Minor behavioural effects were observed in
exposed tiger flathead, which increased their swimming speed during the seismic survey and changed daily
movement patterns after the survey, but showed no significant displacement. Overall, there was little evidence for
consistent behavioural responses (Bruce, et al., 2018).

Paxton, et al. (2017) observed temperate reef fish, including snapper and grouper species, in 33 m water depths
located 7.9 km from a seismic survey line using video recordings. The authors observed fish abundance and habitat
use during the evening hours for three days before seismic survey, then during the evening of the day when seismic
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activity occurred. The authors attempted to measure sound at two other reefs closer to the survey, but the
hydrophones malfunctioned. No video recordings were made at the other reefs where hydrophone measurements
were attempted. While no hydrophone measurements were made at the reef where video recordings took place,
maximum sound levels were estimated to exceed 170 dB re 1 yPa SPL. Despite no clear visual evidence of
behavioural responses in fishes during the seismic survey, the authors noted a 78% decline in abundance in the
evening after the survey. No further recordings were made to assess when fish abundance returned to pre-exposure
levels or how far they may have moved. Therefore, with limited data, it is not clear from this study if reduced
abundance is attributed to the seismic sound or other natural factors such as tidal influence or food availability.
However, the study may indicate an avoidance response and change in local abundance and distribution.

Meekan, et al. (2021) studied the effects of seismic surveys on tropical demersal fishes targeted by commercial
fisheries on the NWS of WA. The authors found no short-term (days) or long-term (months) effects of seismic
exposure on the composition, abundance, size, structure, behaviour of movement of these species, suggesting
seismic surveys have little impact on demersal fishes in this environment (Meekan, et al., 2021).

Many pelagic Scombroidei species, including some tuna species, do not possess a swim bladder or it is poorly
developed (Popper, et al., 2014; Bray & Shultz, 2019a; 2019b), indicating they are sensitive only to the particle motion
component of sound at close range to a source. Some other types of tuna, including southern bluefin tuna, yellowfin
tuna, bigeye tuna and billfish, have swim bladders but no apparent specialist connection with the inner ear (Bertrand &
Josse, 2000; Song, et al., 2006). The lateral line system appears to feature in Scombroidei fishes, again indicating
fishes are mainly sensitive to particle motion, but some pressure detection is possible. Song, et al. (2006) note that
unless bluefin tuna are exposed to very high intensity sounds from which they cannot swim away, short- and long-term
effects may be minimal or non-existent. And, considering bluefin tuna are powerful swimmers and divers, it is possible
that if they encounter a sound that is very loud to them, they will move away from the sound rapidly enough to result in
minimal exposure.

Some other studies looking at the behavioural response of sound pressure-sensitive Gadidae and Clupeidae species,
such as whiting, Atlantic cod and herring, have reported changes in vertical position in the water column, potential
avoidance responses and short-term changes in distribution. Chapman & Hawkins (1969) observed that the depth
distribution of free-ranging whiting changed in response to an intermittently discharging stationary seismic source,
which resulted in fish being exposed to an estimated SPL of 178 dB re 1 yPa. The fish school responded to the sound
by shifting downward, forming a more compact layer at greater depth, although temporary habituation was observed
after one hour of continual sound exposure (Chapman & Hawkins, 1969).

Hawkins, et al. (2014) exposed free-swimming sprat (a sound pressure-sensitive Clupeidae species with a swim
bladder connected to the inner ear) and Atlantic mackerel (a particle motion detecting species without a swim bladder)
to playback of impulsive sound. Sprat schools were more likely to disperse laterally in response to received sound
levels of about 135 dB re 1 yPa2s SEL. Mackerel schools were more likely to alter their depth in the water column in
response to about 142 dB re 1 pyPa%s SEL. Hawkins, et al. (2014) note how the two different species seemed to
respond to the sound playback at similar sound levels, despite the differences in sound sensitivity of the two species,
but suggested mackerel were simply more ‘flighty’ than sprat and therefore more likely to react. The tests were also
undertaken using low sound level playback very close to the schools of fish, and it is not clear how relevant the sound
pressure and sound exposure levels are in relation to mackerel, given their response was likely driven by particle
motion. The study location, a very small, enclosed, quiet, coastal sea lough, where fishes were not accustomed to
heavy disturbance from shipping and other intense sound sources, is also very different from an open ocean location.

Slotte, et al. (2004) monitored the effects of a 3,090 in® seismic array on migrating herring (Clupeidae) and whiting
(Gadidae), mapping their distribution and abundance in relation to the seismic survey lines. There was no significant
evidence of immediate, near-field scaring reactions on the horizontal scale in response to acquiring survey lines, but
there was some evidence that fish changed position in the water column, moving closer to the seabed. Some
short-term changes in distribution were observed but were not statistically significant; fish consistently remained within
the immediate vicinity of the survey area, but in a limited number of measurements there was an indication that fish
abundance was lower near the survey area and increased with distance out to a maximum range of 37 km. However,
results were inconsistent and clear trends were not observed in all cases. Slotte, et al. (2004) concluded it was not
possible to determine how much abundance and distribution were attributed to the seismic survey or to the natural
migration patterns and food availability of the fish, or other natural factors. Herring and whiting were found to be
abundant in the survey area again after a pause in seismic acquisition and monitoring of fishes for three to four days,
indicating that if any displacement did occur as a result of seismic sound exposure, the displacement was temporary
(i.e. less than three to four days) (Slotte, et al., 2004).

In similar studies, Engas, et al. (1996) and Engas & Leokkeborg (2002) reported the effects of seismic surveys on
Atlantic cod and haddock (Gadidae) and found the abundance of fishes were lower in the survey area compared with
areas outside of the survey area, which the authors hypothesise may be the result of an avoidance response. Some
differences in abundance were still detectable within the survey area five days after the survey was completed (Engas,
et al., 1996; Engas & Lgkkeborg, 2002).

Conversely, Pefia, et al. (2013) described the real-time behaviour of herring schools exposed to a full-scale 3D
seismic survey, observed using sonar. No changes were observed in swimming speed, swimming direction, or school
size that could be attributed to a transmitting seismic vessel as it approached from a distance of 27 km to 2 km, over a
six-hour period. The unexpected lack of a response to the seismic survey was interpreted as a combination of a strong
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motivation for feeding by the fishes, a lack of suddenness of the onset of sound, and an increased level of tolerance to
seismic pulses.

Davidsen, et al. (2019) investigated the effects of seismic sound exposure on the physiology and behaviour of captive
Atlantic cod (Gadus morhua) and saithe (Pollachius virens) using a combination of biologgers, acoustic tags and video
monitoring. Experimental sound exposures were 18 to 60 dB above ambient. Fish were held in a large sea cage and
exposed over three days. The cod exhibited reduced heart rate in response to the particle motion component of the
sound from the airgun, indicating an initial flight response. No behavioural startle response to the airgun was
observed; both cod and saithe changed swimming depth and horizontal position more frequently during sound
exposure. The saithe became more dispersed in response to the elevated sound levels. The fish seemed to habituate
both physiologically and behaviourally with repeated exposure. The authors concluded that sound exposures induced
over the timeframes used in this study appear unlikely to be associated with long-term alterations in physiology or
behaviour.

Hubert, et al. (2020) exposed captive Atlantic cod to one hour of playback of seismic airgun sound pulses with a

10 second shot point interval. Cod were placed in a net pen positioned 7.8 m from the speaker. The mean peak sound
pressure and particle acceleration levels at 9.7 m from the speaker were 164 dB re 1 yPa and 101 dB re 1 nm/s?
respectively. At 16.4 m from the speaker, the mean peak sound pressure and particle acceleration levels were 158 dB
re 1 yPa and 99 dB re 1 nm/s? respectively. These levels compare with a mean SPL of the ambient conditions in the
pen of 113 dB re 1 yPa and a mean sound particle acceleration of 61 dB re 1 nm/s2. Results indicated no strong
overall pattern of change in swimming patterns or immediate, short-term behaviours during the exposure, compared to
baseline periods without playback. However, several individuals changed their time spent in several behavioural
states during the one-hour sound exposure. Several individuals spent more time transiting and less time being locally
active or inactive. This may indicate changes in energy expenditure, which may be relevant if sound exposure occurs
over the long term. However, due to experimental design limitations, it was not possible to test the significance of
these behavioural state trends (Hubert, et al., 2020).

Van der Knaap, et al. (2021) investigated the effect of a 3.5-day, full-scale seismic survey exposure on the movement
behaviour of free-swimming Atlantic cod, using acoustic telemetry. The closest point of approach to the tagging
location was 2.25 km. During the experimental survey, cod did not leave the detection area more than expected from
baseline data. However, cod left more quickly than expected, from two days to two weeks after the seismic survey.
Furthermore, behavioural analyses indicated cod decreased their activity during the exposure, with time spent being
locally active (moving over small distances, showing high body acceleration) becoming shorter, and time spent being
inactive (moving over small distances, having low body acceleration) becoming longer. Additionally, diurnal activity
cycles were disrupted with lower locally active peaks at dusk and dawn, periods when cod is known to actively feed.

These conclusions are made regarding behavioural effects to fish from seismic airguns, based on the literature above:

o Different fishes may exhibit different behavioural responses when exposed to seismic survey noise, depending on
their activities, motivation and the context in which they receive sound.

e Fish may initially change position in the water column (i.e. move closer to the seabed) in response to becoming
aware of approaching seismic sound, but this varies depending on hearing sensitivity and context (Fewtrell &
McCauley, 2012; Pearson, et al., 1992; Miller & Cripps, 2013; McCauley, et al., 2000b; 2003; Slotte, et al., 2004;
Davidsen, et al., 2019).

e Exposure to higher sound levels at close range to a seismic source may begin to result in more noticeable startle
or alarm responses, such as changes in school structure, increased swimming speed and avoidance of the sound
source (typically observed within hundreds of metres of the seismic source) depending on hearing sensitivity and
context) (Carroll, et al., 2017; Popper, et al., 2014; Simmonds & MacLennan, 2005; Fewtrell & McCauley, 2012;
McCauley, et al., 2000b; 2003).

o Many exposure experiments are undertaken using a single airgun and it is not clear how transferrable the
behaviours and received SPL/SEL levels are to a full commercial-sized seismic array, particularly if observed
behaviours are in response to particle motion near the sound source rather than to sound pressure.

e There is some evidence fish may tolerate gradual increases in sound levels and habituate to repeated sound
exposures (Boeger, et al., 2006; Fewtrell & McCauley, 2012; McCauley, et al., 2000b; Chapman & Hawkins, 1969;
Pefia, et al., 2013; Davidsen, et al., 2019).

e Many studies indicate fishes resume normal behaviour shortly after the acoustic disturbance stops (within
minutes/less than an hour), with no evidence of long-term changes (Fewtrell & McCauley, 2012; Pearson, et al.,
1992; Santulli, et al., 1999; Miller & Cripps, 2013; McCauley, et al., 2000b; 2003).

e There is some evidence that changes in distribution may persist for longer than the initial change in behaviour —
i.e. position in the water column, schooling behaviours and swim speeds may return to normal relatively quickly
(within minutes or hours) — but their distribution may not return to normal for hours or days. Potential changes in
fish distribution have been observed in some studies for about five days after sound exposure, although such
changes are limited to studies that focused primarily on migrating sound-pressure-sensitive types of fish with a
swim bladder-ear connection (e.g. Clupeidae, Gadidae). These studies also acknowledge it is difficult to attribute
these changes in distribution directly to the seismic survey or to natural migration patterns, food availability or
other natural factors (Slotte, et al., 2004; Engas, et al., 1996; Engas & Lgkkeborg, 2002). However, it is possible
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that changes to the behaviour and distribution of some sound-sensitive prey species (e.g. herring, sardines) may
have some indirect influence on the distribution of larger predatory fishes during the days after exposure and
disturbance.

e Changes in behaviour or disruption to diurnal activities may indicate activities such as feeding and energy
expenditure can be affected if exposed long term (Hubert, et al., 2020; Van der Knaap, et al., 2021).

Given the limited convergence in results from the available studies, the subjective nature of many assessments and
the context under which fish received sound, the Popper, et al. (2014) ANSI-Accredited Standards Committee Sound
Exposure Guidelines for Fishes and Turtles determined that it is not possible to define exact sound level thresholds for
changes in fish behaviours. Instead, Popper, et al. (2014) applies relative risk criteria (Table 6-3). The criteria reflect
the potential for substantial changes in behaviour for a large proportion of the animals exposed to a sound, which may
alter distribution, and movement from preferred sites for feeding and reproduction. The criteria do not include effects
on single animals or small changes in behaviour such as a startle response or minor movements. As such, Popper, et
al. (2014) indicate fish without a swim bladder or with no connection between the swim bladder and the inner ear may
experience substantial changes in behaviour within tens or hundreds of metres of a seismic source. These
peer-reviewed and accredited sound exposure criteria are reflected in Woodside's risk assessment. Though some
fishes with swim bladders may show varying levels of awareness of sound pressure at greater distances from the
seismic source, it is important to recognise changes in behaviour that may be of ecological significance from those
that are not.

Impact assessment

Table 6-4 presents the results of the acoustic modelling study (Connell, et al., 2025) (Appendix E) for maximum
predicted distances to mortality/PMI, recoverable injury and TTS onset in fish. Data is presented for both the entire
water column and at the seafloor. Noise above threshold criteria for fish (Group I, 1l or lll) is not predicted at Tryal
Rocks (10 km south of the Operational Area); therefore, impact to fish at this location is not anticipated.

Table 6-4: Summary of maximum distances to mortality/potential mortal injury, recoverable injury and
temporary threshold shift onset in fish for single pulse and sound exposure level over 24 hours (SEL24n)
modelled scenarios

Relevant hearing Threshold Metric Sound exposure Distance (km)
group threshold’
Rmax
| Fish: No swim Mortality/PMI SEL24n 219 dBre 1 yPa*s -
bladd
adder Recoverable injury SEL24n 216 dB re 1 yPa*s -
PK 213 dBre 1 pyPa 0.07
TTS SEL24n 186 dB re 1 uPaz.s 1.8
Il Fish: Swim Mortality/PMI SEL24n 210 dB re 1 yPa*s -
bladd t involved
inaheaiirnréo nvolve Recoverable injury SEL24n 203 dB re 1 yPa*s -
PK 207 dB re 1 pyPa 0.17
TTS SEL24n 186 dB re 1 uPaz.s 1.8
Il Fish: Swim Mortality/PMI SEL24n 210 dB re 1 yPa?s -
bladder involved i
heaari:gr mnvolvedin Recoverable injury SEL24n 203 dBre 1 yPazs -
PK 207 dB re 1 pyPa 0.17
TTS SEL24n 186 dB re 1 yPa2%s 1.8

1. Popper, et al. (2014).
A dash (=) indicates the acoustic threshold was not reached within the 20 m modelling resolution.

In addition, given two KEFs overlap the Operational Area: Continental Slope Demersal Fish Communities and Ancient
Coastline at 125 m depth contour (Section 4.7), additional assessments were undertaken for the fish types that are
associated with these KEFs, which are:

e deepwater demersal fish species
e pelagic fish species
e shark species

e demersal fish species.
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Demersal fish species

As shown in Table 6-4, for all fish with a swim bladder both involved and not involved in hearing (Group Il and Il fish,
which would represent most demersal fish), mortality/PMI and recoverable injury thresholds within the entire water
column were reached within 110 m based on applying the PK threshold. These ranges are reported in Connell, et al.
(2025) (Appendix E) as maximum-over-depth distances and the ranges at the seafloor may be less. Therefore, injury
effects could occur to demersal fish in proximity to the seismic source within or adjacent to the ASA. However, as
discussed above, the thresholds for mortality and injury are considered highly conservative. While injury or mortality to
fish in the immediate proximity of the seismic source is theoretically possible, free-swimming fish such as the
demersal species are expected to be able to avoid the seismic source as it approaches their position or ramps up
during soft starts.

Based on the maximum predicted Rmax distance to TTS (SEL24n) of 1.8 km within the entire water column (SEL24n
threshold — refer to Table 6-4), individuals in demersal fish communities within 1.8 km of the source could experience
TTS effects. The radii that correspond to SEL24n typically represent an unlikely worst-case scenario for SEL-based
exposure since, more realistically, fish would not stay in the same location or at the same range for 24 hours.
Therefore, this method is highly conservative and a reported radius of SEL24n criteria does not necessarily mean
animals travelling within this radius of the source will suffer hearing impairment. It is possible some demersal fishes
may not avoid the approaching seismic source completely and some level of TTS is possible, but the effects are
temporary and recoverable, and the potential for such effects to have significant implications on fish fithess and
survival is low.

Most studies relevant to behavioural responses in demersal fish species (McCauley, et al., 2000a; Fewtrell &
McCauley, 2012; Pearson, et al., 1992; Santulli, et al., 1999; Miller & Cripps, 2013; McCauley, et al., 2003; McCauley
& Salgado Kent, 2007; Bruce, et al., 2018; Meekan, et al., 2021; Woodside, 2011) indicate that exposure to a mobile
seismic source and significant changes in behaviour are likely to be limited to durations of minutes or hours, and occur
within hundreds of metres of the seismic source as it passes.

Popper, et al. (2014) suggest the potential for significant behavioural impacts in the Group Il category of fishes is high
in the near-field (tens of metres), moderate at intermediate distances (hundreds of metres) and low in the far-field
(thousands of metres). Therefore, the awareness of fishes to the seismic sound and any resultant behavioural
responses may be limited to a few hours as the seismic source approaches from several kilometres away and passes,
while significant startle or avoidance responses are more likely to be limited to a shorter period (less than an hour)
when the seismic source passes close by. Consistent with the studies reviewed earlier in this section, behaviours may
return to normal within less than an hour of the survey vessel passing.

Further, the implications for demersal fishes at a population level are expected to be limited. McCauley (1994)
suggests behavioural changes in fishes may only be localised and low-level, without significant repercussions at a
population level. Hawkins & Popper (2017) highlight that some responses to human-made sound may have minimal or
no consequences for fish populations. For example, short-term startle responses to sounds that rapidly diminish with
repeated presentation, or that do not change the overall behaviour of fishes, are unlikely to affect key life functions. In
addition, anthropogenic sound events that are transient in nature, such as a seismic survey, and result in short-term
impacts do not necessarily translate into long-term consequences to populations (Hawkins & Popper, 2017). Meekan,
et al. (2021) noted that if behavioural changes to demersal fish species did take place, they had no measurable short-
(days) to long-term (weeks) impacts on behaviour or abundance.

Demersal fish communities within the Operational Area may exhibit some temporary behavioural responses to noise
emissions from the seismic source; however, this is not likely to have any impact at the ecosystem level.

Pelagic fish species

Pelagic fish species likely to be in the Operational Area include tuna, billfish and small pelagic species such as
lanternfishes. Many species of tuna and billfish do not possess a swim bladder.

As shown in Table 6-4, the maximum predicted Rmax distances to mortality/PMI and recoverable injury for fish with no
swim bladder (Group | fish — e.g. tuna) within the entire water column was within 60 m (PK threshold). For all fish with
a swim bladder (Group Il and IlI fish) the maximum predicted Rmax distance to mortality/PMI within the entire water
column was within 110 m. The maximum distance to the TTS threshold in the water column for all fish hearing groups
(Group |, Il, 1ll) was within 1.8 km.

All pelagic fish species, particularly large, fast-swimming fish species such as tuna and billfish, are highly unlikely to
experience TTS effects as they are not restricted by seabed habitat and can swim away from a seismic source.
Individuals would have to remain within ranges of about 1.8 km of the seismic source for several hours to be exposed
to sound levels that could cause TTS. Pelagic fishes are most likely to exhibit behavioural responses (avoidance) by
moving away from the seismic source that approaches within a few tens of metres of them. Behaviour may return to
normal within minutes. However, it is acknowledged the behaviours and distributions of the pelagic species could be
affected for hours or days after exposure as a result of potential disturbance to more sound-sensitive prey species,
such as herrings, sardines, sprat and shads.

Sharks

Eight threatened and migratory shark species were identified in the EPBC PMST search as potentially occurring within
the Operational Area (refer to Section 4.6.1). A BIA for foraging whale sharks overlaps the Operational Area
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(Figure 4-4). This BIA is centred on the 200 m isobath. Whale sharks are most likely to be present in the months of
July to November (outside of the activity timing — refer to Section 3.7). Their presence in the Operational Area is
expected to be limited to individuals, and would be transitory and of a short duration (refer to Section 4.6.1.1).

No sound exposure thresholds currently exist for acoustic impacts from seismic sources that are specific to sharks,
which are sensitive only to particle motion. As a conservative and precautionary approach, the Popper, et al. (2014)
exposure guidelines for fish with no swim bladder for injury — 213 dB re 1 yPa (PK) and 219 dB re 1 yPa%.s (SELz24n);
and TTS (186 dB re 1 yPa?.s (SEL24n) — have therefore been used for this assessment.

As shown in Table 6-4, the maximum predicted Rmax distances to mortality/PMI for fish with no swim bladder (incl.
sharks) within the entire water column was not met. Rmax distance to recoverable injury was reached within 0.17 km.
TTS thresholds across the water column for fish without a swim bladder could be reached within 1.8 km. It is important
to note individual sharks would have to remain within a range of 1.8 km of the seismic source (which is also moving)
for several hours to be exposed to sound levels that could cause TTS, which is unlikely.

While a BIA for foraging whale sharks overlaps the Operational Area (Figure 4-4), the species is most likely to be
present in the months of July to November (outside of the activity timing — refer to Section 3.7). Any impacts to whale
sharks, should they be present during the MSS, would be limited to recoverable injury and TSS within proximity to the
seismic source (distances shown in Table 6-4). Impacts to whale sharks are likely to be restricted to temporary
behavioural changes (avoidance) in individual species.

It is expected the potential effects to sharks associated with acoustic noise will be the same as for other pelagic fish
species, resulting in minor and temporary behavioural change such as avoidance. This aligns with the Popper, et al.
(2014) guidelines, which detail the potential for high risk of behavioural impacts in fish species near the seismic source
(tens of metres), moderate risk within hundreds of metres, and low risk at thousands of metres from the seismic
source.

Fish, sharks and rays — impact assessment conclusion

The potential impacts of noise emissions from the seismic source on fish, sharks and rays during the seismic
acquisition are considered to be localised and low-level, and restricted to temporary behavioural changes (avoidance)
in any isolated individuals that may transit the area near the seismic source. Based on the duration (up to 40 days) of
seismic acquisition, and the proposed control measures, predicted noise levels from seismic acquisition are not
considered likely to cause mortality/PMI, recoverable injury or significant TTS effects to fish communities, nor result in
any ecologically significant impacts at a population level.

Marine mammals
Species sensitivity and sound exposure thresholds

Marine mammals, especially cetaceans, rely on sound for important life functions, including to recognise individuals,
socialise, detect predators and prey, navigate and reproduce (Weilgart, 2007; Erbe, et al., 2015; Erbe, et al., 2018).
Underwater noise can affect marine mammals in various ways, including interfering with communication (masking),
behavioural changes, a shift in the hearing threshold, physical damage and stress (Rolland, et al., 2012; Erbe, 2012).

When exposed to intense or moderately intense noise levels (e.g. seismic airguns), marine mammals can experience
physiological impacts such as damage to the auditory apparatus — for example, loss of hair cells or permanently
fatigued hair cell receptors — which could cause permanent or temporary loss of hearing sensitivity. While the loss of
hearing sensitivity is usually strongest in the frequency range of the emitted noise, it is not limited to the frequency
bands where the noise occurs but can affect a broader hearing range. This is because animals perceive sound
structured by a set of auditory bandwidth filters that proportionately increase in width with frequency.

Exposure to sufficiently intense sound may lead to an increased hearing threshold in any living animal capable of
perceiving acoustic stimuli. If this shift is reversed and the hearing threshold returns to normal, the effect is called a
TTS. The onset of TTS is often defined as threshold shift of 6 dB above the normal hearing threshold (Southall, et al.,
2007). If the threshold shift does not return to normal, the residual shift is called a PTS. PTS is hearing loss from
which marine fauna do not recover (permanent hair cell or receptor damage).

Threshold shifts can be caused by acoustic trauma from a very intense sound of short duration, as well as from
exposure to lower level sounds over longer time periods (Houser, et al., 2017). Injury to the hearing apparatus of a
marine animal may result from a fatiguing stimulus measured in terms of SEL, which considers the sound level and
duration of the exposure signal. Intense sounds may also damage the hearing apparatus independent of duration, so
an additional metric of peak pressure level is needed to assess acoustic exposure injury risk.

In marine mammals, the onset level and growth of TTS is frequency-specific, and depends on the temporal pattern,
duty cycle and the hearing test frequency of the fatiguing stimuli. Sounds generated by seismic airguns have been
proven to cause noise-induced threshold shifts in marine mammals at high received levels. However, there is
considerable individual difference in all TTS-related parameters between subjects and species tested so far.
Furthermore, TTS requires relatively high noise levels and thus occurs at shorter distances compared with behavioural
effects, which are likely to occur at much lower levels (Dunlop, et al., 2017).

The criteria applied by the acoustic modelling study (Connell, et al., 2025) (Appendix E) to assess possible effects of
impulsive noise sources on marine mammals are summarised Table 6-5; LF, HF and very-high-frequency (VHF)

cetaceans were identified as the hearing groups requiring assessment. As discussed within Accomando, et al. (2025)
and NMFS (2024), intense noise exposures can cause auditory injury (without PTS occurring). Therefore terms ‘PTS’
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and ‘auditory injury’ are used interchangeably in this impact assessment and the acoustic modelling study. It is
acknowledged auditory injury may occur without PTS.

Details on thresholds related to auditory threshold shifts or hearing loss and behavioural response are provided in
Appendix A.3 of the acoustic modelling study (Connell, et al., 2025) (Appendix E), with frequency weighting explained
in Appendix A.4. The NMFS (2024) thresholds were retained consistent with NMFS (2025). While Accomando, et al
(2025) subdivided cetaceans into four groups, the thresholds applied remained consistent with the NMFS (2024)
values. The behavioural response criterion from the US National Oceanic and Atmospheric Administration (NOAA,
2019) has been applied.

Table 6-5: Acoustic effects of impulsive noise on marine mammals: unweighted sound pressure level, SEL24n,
and peak thresholds

Hearing NOAA (2019) NMFS (2024)
rou .
group Behaviour TTS onset thresholds* PTS onset thresholds*
(received level) (received level)
SPL Weighted PK Weighted PK
(Lp; dB re 1 SELzan (Lpx; dB re 1 SEL24n (Lok; dB re 1
pPa) (Lg,24h; dB re 1 uPa) (Lg,24h; dB re 1 uPa)
pPa?-s) HPa?-s)
LF cetaceans 160 168 216 183 222
HF cetaceans 178 224 193 230
VHF cetaceans 144 196 159 202

* Dual metric (SEL»4, and PK) acoustic thresholds for impulsive sounds: use whichever results in the largest isopleth for calculating
TTS and PTS onset.

L, denotes sound pressure level and has a reference value of 1 yPa.
Lo« denotes peak sound pressure is flat weighted or unweighted and has a reference value of 1 uPa.
Lg,24h denotes cumulative sound exposure over a 24 hour period and has a reference value of 1 yPaZs.

Impact assessment

The type and scale of the effect of seismic sound on cetaceans will depend on multiple factors, including the level of
exposure, physical environment, location of the animal in relation to the sound source, how long the animal is exposed
to the sound, the exposure history, how often the sound is repeated (repetition period) and the ambient sound level.
The context of the exposure plays a critical and complex role in the way an animal might respond (Gomez, et al.,
2016; NMFS, 2016). Without appropriate control measures in place, noise emissions from the seismic source have the
potential to impact cetaceans by causing injury or changes to hearing (PTS and TTS) as a result of high sound levels
at close range to the seismic source, or behavioural disturbance impacts (refer to the sound exposure thresholds for
PTS, TTS and behavioural disturbance described above).

The Operational Area spatially overlaps the migration BIA and the distribution range for pygmy blue whales

(Figure 4-7). A migration BIA for humpback whales is also 2 km south-east of the Operational Area (Figure 4-8).
However, the activity timing (refer to Section 3.7) is outside northbound and southbound migration of humpback
whales (June to November, refer to Table 4-14) and northbound migration of pygmy blue whales (April to July, refer to
Table 4-14).

As per the Petroleum Activity timing (refer to Section 3.7), the seismic acquisition sound source will not be discharged
during December to avoid the pygmy blue whales’ peak southern migration, which occurs in November and December
(refer to Table 4-14). C 3.8 restricts seismic source discharge to a period outside the peak migration of humpback
whales (June to November) and pygmy blue whales (April to July and November to December).

It is possible other whale species may be in the Operational Area during survey acquisition (Table 4-9). However, the
presence of these species is likely to be limited to infrequent occurrences of individuals or small groups.

Table 6-6 summarises the distances to threshold criteria for marine mammals:

¢ The maximum distance at which the NOAA (2019) marine mammal behavioural response criterion of 160 dB re
1 pPa (SPL) for impulsive noise was reached was 8.43 km.

e The results for marine mammal impairment considered the criteria from NMFS (2024). These criteria contain two
metrics (PK and SELz24n), both required for assessing marine mammal TTS and PTS. The maximum modelled
distance associated with either metric for any site is presented in Table 6-6.

e PKthreshold criteria (Lpk; dB re 1 yPa) for PTS and TSS LF cetaceans was predicted within 20 m and 40 m of the
seismic source respectively.
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Table 6-6: Summary of marine mammal results. Only the maximum modelled distance (Rmax) to the noise
effect criteria (for either SEL24nr or PK) from any site is presented.

Hearing group

Maximum modelled distance to noise effect criteria (Rmax)

HF cetaceans

VHF cetaceans

Behavioural response TTS P (km) PTS/Auditory Injury ®
2 (km) (km)
LF cetaceans 8.43 48.0 (SEL24n) 0.80 (SEL24n)

0.44 (SELa24n)

0.20 (PK)

Noise exposure criteria: a NOAA (2019) and b NMFS (2024).
A dash indicates the threshold was not reached within the limits of the modelling resolution (20 m).

Received maximum-over-depth SPL at the humpback whale migration BIA, from the closest modelled site, Site 12,

was predicted to be 117.5 Lp; dB re 1 yPa (Connell, et al., 2025) (Appendix E). Given the distance of the BIA to the

Pluto 3M 4D MSS, the BIA will be within the distance for TTS (SEL24n) (48 km). However, the activity timing (refer to
Section 3.7) is outside the northbound and southbound migration of humpback whales (June to November, refer to

Table 4-14).

It should be noted the 24-hour SEL is a cumulative metric that reflects the dosimetric (measured dose) impact of noise
levels within 24 hours, based on the conservative assumption that an animal is consistently exposed to such noise
levels at a fixed position. This represents a conservative worst-case scenario. More realistically, whales would not stay
in the same location and may not remain within range of the survey line for 24 hours. A reported radius for SEL24n
criterion does not mean a whale travelling within this radius of the source will experience PTS or TTS, but rather that
an animal could be exposed to the sound levels associated with these effects if it remained in that range for 24 hours.

While the Operational Area overlaps spatially with the pygmy blue whale migration BIA, it is highly unlikely pygmy blue
whales would remain within a range of 800 m (predicted distance for PTS for LF cetaceans, based on the SEL24n
metric — see Table 6-6) from the seismic source (which is moving) for a full 24-hour period, or even for a few hours.
Should an individual remain within the range for potential impact, some recoverable TTS could occur. However, the
likelihood of TTS occurring is reduced to some degree by implementing control measures, including a shutdown zone
and a low-power zone under Part A of the EPBC Policy Statement 2.1, which reduces the potential for close range
sound exposures where the greatest sound contribution is received. The activity timing (refer to Section 3.7) restricts
the seismic source discharge to a period outside of peak migration.

The conservation management plan for the blue whale (Action Area 2) states that anthropogenic noise in BIAs should
be managed such that any blue whale continues to use the area without injury (Commonwealth of Australia, 2015a).
Therefore an assessment of the potential for impacts (PTS and TTS) to pygmy blue whales and management of this
risk is included below to be confident there is no inconsistency with the conservation management plan.

It is possible pygmy blue whales may be within the Operational Area during their southern migration and there is
evidence of their presence within the southern part of the north-west Australian coast between November and
December (Thums, et al., 2022). As shown in Figure 4-7, the track of one individual partially overlapped the northwest
extent of the Operational Area. Tracking data have shown evidence of faster southern travel speeds (100 km per day)
compared to northern travel speed, with no evidence to indicate foraging by southbound pygmy blue whales within the
Operational Area (refer to Section 4.6.3.1). Most whales migrate further offshore along the northwest part of the coast,
out to the abyssal plain (Thums, et al., 2022). The Operational Area is also outside of important foraging areas for the
pygmy blue whale, which include: (1) the Perth Canyon and vicinity; (2) the shelf edge off Geraldton; (3) the shelf
edge from Ningaloo Reef to the Rowley Shoals (not continuous) and including a couple of small areas near the shelf
edge off about 25°S; and (4) the Banda Sea (Thums, et al., 2022).

The modelled range to TTS effects in LF cetaceans, such as the pygmy blue whale, of 48 km may be overly
conservative for the following reasons:

e The 48 km range to TTS is based on the modelled maximum-over-depth range and may correspond with water
depths that are greater than the depths at which pygmy blue whales typically swim and dive to.

e As explained above, the SEL24n criterion is a cumulative metric that reflects the dosimetric impact of sound energy
accumulated over a 24-hour period and assumes an animal is consistently exposed to such noise levels at a fixed
location. The radii that correspond to SEL24n typically represent an unlikely worst-case scenario for SEL-based
exposure since, more realistically, marine fauna would not stay in the same location or at the same range for
24 hours. It is noted the accumulation of sound energy is not linear and rapid growth in accumulated exposures
may occur over a matter of hours as the seismic source approaches an animal’s location, but the criterion and
modelling are still limited by the assumption that animals remain in a fixed location for this period.

Animat modelling

To account for the movement of pygmy blue whales within the water column, Woodside commissioned JASCO to
model animal movement (animat). The JASCO ‘animal movement and exposure modelling’ was used to predict the
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exposure of animats (pygmy blue whales) to sound arising from the seismic activity. The estimated sound fields
produced by source and propagation models for the proposed Pluto M3 4D MSS were incorporated into an animat
sound exposure model for southbound migrating pygmy blue whales. The model used biologically meaningful animal
movement rules to estimate the radial distances within which 95% of exceedances above noise effect criteria occurred
(ERgs%), along with the probability that an animat with the closest point of approach within that distance would be
exposed above the relevant threshold (Pexp).

Survey lines from the nominal modelled 24.hour acquisition scenario overlapped with the migrating BIA for pygmy blue
whales. For the exposure analysis, the 24-hour acquisition scenario was run with two animat seeding approaches;
restricted to the migrating BIA, or unrestricted (within the model extent).

Considering both the restricted and unrestricted seeding, the results of the animal movement modelling predicted the
maximum ERgs% to SEL24n thresholds was 4.79 km for TTS and 0.06 km for PTS. Unrestricted seeding resulted in
greater probability of animats within the ERes% ranges being exposed above the TTS thresholds compared to
restricted seeding with probabilities of 47.6% and 40.5% respectively. In contrast, restricted seeding (which limits
anmiat movement to within the BIA) predicted 70.6% of animats would be exposed above the PTS threshold
compared to 64.7% of unrestricted animats. The range to the TTS threshold is longer for the restricted seeding
scenario as any animats are restricted to the deeper water of the BIA where sound propagation is much more
favourable. Exposures above accumulated sound criteria are most sensitive to the dwell time of animats within the
ensonified area and limiting movement (restricted) resulted in animats spending longer within the longer ERgs%
ranges.

The maximum ERGgs% to the behavioural response SPL threshold of 160 dB re 1 yPa was 4.60 km in the unrestricted
scenario and 4.99 km in the restricted scenario, again, influenced by sound propagation in the deeper water of the
BIA. Single-exposure metrics, such as SPL, are not sensitive to changes in dwell time, but rather the distribution of
noise within the water column and the use of the water column by the simulated animals.

Exposure range results are summarised in Table 6-7, with full results presented in Connell, et al. (2025); refer to
Appendix E.

Table 6-7: Summary of animat simulation results for migrating pygmy blue whales; the 95th percentile
exposures ranges (ERgs5%) in km and probability of animats being exposed above threshold within the ERgs%
(Pexp (%)) are provided

Threshold Animat — Scenario 1

Description Threshold level (dB) ERos2, (km) Pexp (%)
Unrestricted seeding
PTS (SELz2an) 1832 0.06 64.7%
TTS (SELz2an) 1682 4.00 47.6%
Behavioural response 1600 4.60 64.5%
(SPL)
Restricted seeding
PTS (SELz2an) 1832 0.05 70.6%
TTS (SELz2an) 1682 4.79 40.5%
Behavioural response 160° 4.99 78.4%
(SPL)

2 L F-weighted SEL 4, (Le,24h; dB re 1 uPaZs), NMFS (2024).
5 SPL (L,; dB re 1 uPa), NOAA (2019).

Note: Exposure ranges for PK thresholds were not included in the exposure analysis since acoustic modelling predicted PK exceedance
ranges of less than 40 m for LF cetaceans. Based on the acoustic modelling (Table 6-6), maximum horizonal distances to exceedances
of the PK criteria are small and close enough to the source that only minor differences are expected between acoustic and animat
exposure predictions.

Based on animat modelling results, the conservative range for potential TTS effects in pygmy blue whales is about
4.79 km from the seismic source, compared with the 48 km range from the acoustic model when animal movement
was not factored into the model (Table 6-6). While threshold criteria for TSS contour overlaps the pygmy blue whale
migration BIA for the species, the Active Source Area represents a small portion of the overall BIA. The species is also
not constrained spatially and is able to move outside the area of TSS. It is anticipated pygmy blue whales will continue
to use the migration BIA without injury or significant behavioural disturbance, which is not inconsistent with the
conservation management plan for the blue whale (Section 6.9).
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The potential for masking impacts to migrating pygmy blue whales within the migration BIA is limited, as the
intermittent nature and relatively short duration of the seismic pulses is unlikely to result in any significant masking of
whale calls. During seismic operations the longest line acquired within the ASA would take about 6.5 hours to acquire.
The source will be powered down during line turns, which will take about three and a half to four hours, before the
source is activated again for seismic acquisition on the next line in the ‘race track’ pattern. Hence, there would be at
least two full silent periods totalling about seven hours within each 24-hour period, and migrating whales would be
exposed to the seismic pulses for less than a day. A tagging study of blue whales showed migrating individuals can
travel 50 to 100 km per day (Double, et al., 2014). This equates to an average swimming speed of 2 to 4 km/hr over a
24-hour period. In comparison, the seismic vessel will be travelling at around 4 to 5 knots (7 to 9 km/hr). Individual
pygmy blue whales are expected to pass through the ensonified area in less than 24 hours. Consequently, masking
impacts from sound exposure are unlikely to cause any long-term masking (<24 hours) for migrating individuals.

To account for the potential presence of blue pygmy whale during the southbound migration, additional management
procedures will be implemented to manage potential impacts to pygmy blue whales (e.g. passive acoustic monitoring
(PAM) operative, marine fauna observers (MFOs) and adaptive management measures - refer to the Demonstration
of ALARP below) and to ensure the activity is not inconsistent with the conservation management plan for the blue
whale (see Section 6.9).

Marine mammals — impact assessment conclusion

Based on the assessment above, the potential impacts of noise emissions from the seismic source on marine
mammals during the survey are considered to be localised and low-level. Impacts to marine mammals are likely to be
restricted to temporary behavioural changes (avoidance) in species, with predicted noise levels from the seismic
acquisition not considered likely to cause injury effects (based on adopted controls). The activity will be managed to
ensure it is not inconsistent with the conservation management plan for the blue whale (see Section 6.9).

Marine reptiles
Species sensitivity and sound exposure thresholds

There is a paucity of data regarding responses of turtles to acoustic exposure, and no studies of hearing loss due to
exposure to loud sounds. Popper, et al. (2014) suggested thresholds for onset of mortal injury (including PTS) and
mortality for sea turtles and, in the absence of taxon-specific information, adopted the levels for fish that do not hear
well (suggesting this likely would be conservative for sea turtles).

Finneran, et al. (2017) presented revised thresholds for sea turtle injury and hearing impairment (TTS and PTS). Their
rationale is that sea turtles have best sensitivity at low frequencies and are known to have poor auditory sensitivity
(Bartol & Ketten, 2006; Dow Piniak, et al., 2012). Accordingly, TTS and PTS thresholds for turtles are likely more
similar to those of fishes than to marine mammals (Popper, et al., 2014). These thresholds have subsequently been
superseded by those presented by Accomando, et al. (2025) (Table 6-8).

McCauley, et al. (2000a) observed the behavioural response of caged sea turtles — green (Chelonia mydas) and
loggerhead (Caretta caretta) — to an approaching seismic airgun. For received levels above 166 dB re 1 yPa (SPL),
the sea turtles increased their swimming activity, and above 175 dB re 1 pPa they began to behave erratically, which
was interpreted as an agitated state. The Recovery Plan for Marine Turtles in Australia 2017-2027 (Commonwealth of
Australia, 2017) acknowledges the 166 dB re 1 yPa SPL reported (McCauley, et al., 2000a) as the level that may
result in a behavioural response to marine turtles. The 175 dB re 1 yPa level from McCauley, et al. (2000a) is
recommended as a criterion for behavioural disturbance; these thresholds are shown in Table 6-8.

Table 6-8: Acoustic effects of impulsive noise on sea turtles: unweighted sound pressure level, SEL24n and
peak pressure thresholds

Effect type Reference SPL Weighted SEL24n PK
(Lp; dB re 1 uPa) (Le,24h; dB re (Lok; dB re 1 uPa)
1 pPa*s)
Behavioural McCauley, et al. 166 N/A
response (2000a)
Behavioural 175
disturbance
PTS onset Accomando, et al. N/A 184 230
thresholds (received | (2025)
level)'
TTS onset 169 224
thresholds (received
level)?!

1. Dual metric (SEL,4, and PK) acoustic thresholds for impulsive sounds: use whichever results in the largest isopleth for calculating
PTS and TTS onset.
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Impact assessment

The ensonified area is unlikely to represent important habitat for marine turtles, given the absence of potential nesting
or foraging habitat (i.e. no emergent islands, reef habitat or shallow shoals) and the water depth (greater than 50 m)
(refer to Section 4.6.2.1).

Marine turtle BIAs in proximity to the ASA are identified in Table 4-7 and include:
o flatback turtle, associated with a reproduction (internesting buffer) BIA that overlaps the ASA (Figure 4-5)

e hawksbill, green and loggerhead reproduction (internesting buffer) BIAs that are 11 km, 6 km and 18 km to the
south-east of the ASA, respectively (Figure 4-5).

It is recognised that the ensonified area extends outside the ASA and this impact assessment evaluates impacts
extending to the thresholds presented in Table 6-8.

The ensonified area is unlikely to represent important habitat for marine turtles, given the absence of potential nesting
or foraging habitat (i.e. no emergent islands, reef habitat or shallow shoals) and the water depth (greater than 50 m).
The Recovery Plan for Marine Turtles (Commonwealth of Australia, 2017) specifies a 60 km internesting buffer for
flatback turtles, and 20 km internesting buffer for green, hawksbill and loggerhead turtles. As described in

Section 4.6.2.1, Whittock, et al. (2016) defined suitable internesting habitat as water 0 to 16 m deep and within 5 to

10 km of the coastline, while unsuitable internesting flatback habitat was defined as waters >25 m deep and >27 km
from the coastline. There is no evidence to date to indicate flatback turtles swim out to deep offshore waters during the
internesting period (Whittock, et al., 2016).

The reproduction (internesting buffer) BIA for flatback turtles and flatback habitat critical area overlaps the Operational
Area (refer to Section 4.6.2); however, the nearest potential turtle nesting habitats are on the Montebello Islands
(about 28 km southeast). As inferred in the paragraph above and described further in Section 4.6.2.1, presence of
flatback turtles within the Operational Area is likely to be restricted to individual turtles infrequently transiting the area.
Further detail on the potential for flatback turtle presence within the Operational Area is provided in Section 4.6.2.1.

It is important to note flatback turtle hatchlings do not undertake oceanic migrations offshore to deep, pelagic waters.
Instead, juveniles grow to maturity in shallow coastal waters close to their natal beaches (Musick & Limpus, 1996).

As described in Section 4.6.2.2, the short-nosed sea snake was identified as having the potential to occur in the
Operational Area. However, they are unlikely to be present due to water depth and distance from reef flats, so
potential for impacts are limited to individuals transiting the Operational Area.

Table 6-9 presents the results of the acoustic modelling study for the maximum Rmax distances to PTS (injury), TTS,
behavioural response and behavioural disturbance thresholds in marine turtles, for all modelled source scenarios. The
results for the thresholds applied for PTS and TTS consider both metrics (single-pulse PK and multiple-pulse SEL2an).

Table 6-9: Maximum predicted horizontal distances (Rmax) to permanent and temporary threshold shift,
behavioural response and behavioural disturbance thresholds in turtles, for all modelled sites

Hearing group Threshold Metric Sound exposure Rmax distance
threshold (km)
Marine turtles PTS’ dBre 1 yPazs 184 0.63
(SELa24n)
dB re 1 yPa (PK) - -
TTS! dBre 1 yPazs 169 46.1
(SEL24n)
dB re 1 yPa (PK) - -
Behavioural dB re 1 yPa (SPL) 166 3.30
response?
Behavioural dB re 1 yPa (SPL) 175 1.12
disturbance?

Noise exposure threshold criteria: 1 Accomando, et al. (2025); 2 McCauley, et al. (2000a).
N.B. A dash (-) indicates the acoustic threshold was not reached within the 20 m modelling resolution.

As shown in Table 6-9 based on applying the SEL24n thresholds, marine turtles could experience PTS within 63 m of
the active source, and experience TTS within 46.1 km of the active source. Figure 6-3 shows the sounds contours for
various threshold criteria. As shown on Figure 6-3, the area for TSS effects on marine turtles extends offshore, away
from the nesting and internesting BlAs for marine turtles extending from the Montebello Islands. As such, TSS
(SEL24n) impacts are not predicted within marine turtle reproduction (nesting and mating), foraging and aggregation
BIAs, which extend from the Montebello Islands.

As is the case with marine mammals, a reported radius for SEL24n criteria does not mean sea turtles travelling within
this radius of the source will be impaired, but rather that an animal could be exposed to the sound levels associated
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with TTS or PTS if it remained within the respective ensonified areas for 24 hours. More realistically, marine turtles
would not stay in the same location for 24 hours, but rather a shorter period, depending upon their behaviour and the
proximity and movements of the source.
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Thresholds omitted here were not reached or not large enough to display graphically (Connell, et al., 2025).

Figure 6-3: Scenario 1, SEL24n: Sound level contour map of unweighted maximum-over-depth SEL24n results,
along with isopleths for turtles

Single-pulse PK thresholds were not reached within the limits of the modelling resolution for PTS or TTS.

Based on the 166 dB re 1 yPa SPL behavioural threshold criterion a behavioural response could occur within 3.3 km,
and based on the 175 dB re 1 yPa SPL behavioural threshold criterion a behavioural disturbance could occur within
1.12 km.

The reproduction (internesting buffer) BIA for flatback turtles and flatback habitat critical area overlaps the Operational
Area (refer to Section 4.6.2).These areas will receive sound exposure above SEL24n thresholds for PTS. SEL24n
thresholds for PTS will not be reached in the hawksbill, green and loggerhead reproduction (internesting buffer) BIAs,
given their distance from the ASA. As described above, a habitat suitability study defined unsuitable flatback turtle
internesting habitat as waters >25 m deep and >27 km from the coast (Whittock, et al., 2016), thus the ensonified area
is not likely to represent an important habitat for flatback marine turtles. Furthermore, based on the modelling results
(Figure 6-3) marine turtles are not predicted to be exposed to PTS thresholds for 24 hours. Given the propagation of
sound from the array into offshore waters (Figure 6-3) and the reported swimming speeds of marine turtles, it is
conceivable that a marine turtle could be exposed to levels above the TTS threshold for over 24 hours, but only if it
either remained at the same location for 24 hours, which is very unlikely given the water depth and lack of habitat, or it
continued to swim towards the sound source for 24 hours, which is unlikely.

Based on the 166 dB re 1 yPa SPL behavioural threshold criterion a behavioural response could occur within 3.3 km,
and based on the 175 dB re 1 yPa SPL behavioural threshold criterion a behavioural disturbance could occur within
1.12 km. Turtles within this disturbance area are likely to be moving in and out of the area; similarly, the sound levels
within this potential impact area will change as the seismic vessel moves throughout the survey for up to 40 days.

Marine reptiles — impact assessment conclusion

Based on the assessment above, the potential impacts of noise emissions from the seismic source on marine turtles
during the survey are considered to be localised and low-level. Impacts are likely to be restricted to temporary
behavioural changes (avoidance) to transient turtles that may pass within 3.3 km of the seismic source. Turtles would
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be exposed to noise levels above behavioural threshold levels for a short period as the vessel moves through the
survey area (up to 40 days).

As shown on Figure 6-2, when the sound sources at those sites closest to the interesting BIAs were modelled, the
area for TTS effects on marine turtles extends offshore into deeper water, away from the reproduction (nesting and
mating), foraging and aggregation BIlAs for marine turtles extending from the Montebello Islands. As such, the sound
source will progressively move further away and TTS (SELz4n) impacts are not predicted within marine turtle nesting,
mating, foraging and aggregation BIAs, nor the habitat critical to the survival of marine turtles.

Seabirds
Impact assessment

Very little is known about the effects of intense underwater sound (e.g. seismic surveys) on seabirds. However,
impacts to seabirds have not been observed previously during seismic surveys (Turnpenny & Nedwell, 1994), and it is
generally thought that noise produced from activities associated with seismic surveys may impact only those species
of birds that spend large quantities of time underwater, either swimming or plunge-diving while foraging for food
(Continental Shelf Associates, Inc, 2004). Pichegru, et al. (2017) found penguins showed a strong avoidance of their
preferred foraging areas during seismic activities, foraging significantly further from the survey vessel when in
operation and increasing overall foraging effort.

A total of 35 EPBC Act listed threatened seabirds and migratory shorebird species have been identified to potentially
occur within the EMBA, of which 17 occur in the Operational Area (refer to Table 4-12). The Operational Area overlaps
the reproduction BIA for wedge-tailed shearwaters (refer to Figure 4-9). However, given the timing of the Petroleum
Activity (refer to Section 3.7) there is no overlap with the wedgetail shearwater fledgling emergence period (early April,
refer to Table 4-14).

Birds foraging within the Operational Area have the potential to be exposed to increased sound levels generated by
the seismic source, while diving for small pelagic fishes near the sea surface. Such behaviours may result in a startle
response during diving. Birds resting on the surface of the water near the seismic vessel have limited potential to be
affected by sound emissions underwater, due to the limited transmission of sound energy between the water/air
interface, but may be startled by seismic pulses near the seismic source. However, given the likely avoidance
response from fish and other prey species in waters immediately surrounding the seismic source, birds are unlikely to
forage near the seismic source. In the unlikely event birds dive and forage near the seismic source, this is likely to
only affect individual birds, resulting in a startle response, with the affected birds expected to move away from the
area as a result.

Seabirds— impact assessment conclusion

It is unlikely seabirds would be impacted by the seismic survey. The behaviour and distribution of some fish may be
affected for short periods during and after exposure to the seismic source, which may result in low-level and localised
changes in the distribution of target prey species for some bird species. However, it is expected the behaviours and
distribution of prey at any one time will remain largely unaffected within the Operational Area. Given the timing of the
Petroleum Activity (refer to Section 3.7), there is no overlap with the wedge-tailed shearwater fledgling emergence
period (early April, refer to Table 4-14); therefore, wedge-tailed shearwaters are not expected to be displaced from the
BIA. Impacts to seabird populations are not anticipated to occur.

Marine protected areas
Impact assessment

The Operational Area and ASA overlap a small portion of the Montebello AMP — Multiple Use Zone (refer to

Figure 4-11), thus will receive sound from the seismic source above exposure thresholds (as described in the impact
assessments above for marine fauna). Maximum received sound at the Montebello Islands State Marine Park is
predicted to be 103 dB re 1 yPa (SPL) (Connell, et al., 2025) (Appendix E). Figure 6-3 shows the sounds contours for
various threshold criteria. As shown, the area for TTS effects on marine turtles extends offshore and away from the
areas of reproduction (nesting and mating), foraging and aggregation for marine turtles extending from the Montebello
Islands (Figure 6-3). As such, TTS (SELz24n) impacts are not predicted to these values. While the reproduction
(internesting buffer) BIA for flatback turtles and flatback habitat critical area overlaps the Operational Area and will
receive sound exposure above SEL24n thresholds for PTS, as described above in Section 4.6.2.1, the ensonified area
is not likely to represent an important habitat for flatback marine turtles.

The Montebello AMP includes examples of ecosystems representative of the Northwest Shelf Province, a dynamic
environment influenced by strong tides, cyclonic storms, long-period swells and internal tides. The bioregion includes
diverse benthic and pelagic fish communities. A KEF of this marine park is the Ancient Coastline at 125 m depth
contour.

The potential impacts from the Petroleum Activity to the relevant natural, cultural, heritage, social and economic
values of the Montebello AMP are summarised in Table 6-10, demonstrating consistency.
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Table 6-10: Petroleum Activity consistency with relevant natural, cultural, heritage social and economic
values of the Montebello Marine Park

Value of the AMP

Sensitivity

Assessment of consistency with value

Natural

Diverse benthic and
pelagic fish
communities

Not inconsistent

As shown in Table 6-4, the maximum predicted Rmax distances to
mortality/PMI and recoverable injury for fish with no swim bladder
(Group | fish; e.g. tuna) within the entire water column was within
60 m (PK threshold). For all fish with a swim bladder (Group I

and Il fish), the maximum predicted Rmax distance to mortality/PMI
within the entire water column was within 110 m. The maximum
distance to TTS in the water column for all fish hearing groups was
within 1.8 km. Pelagic fishes are most likely to exhibit behavioural
responses (avoidance) by moving away from the seismic source
that approaches within a few tens of metres of them. As discussed
in the impact assessment above, any impacts to the value of the
AMP are anticipated to be localised and low-level.

As discussed, impacts to benthic invertebrates from the seismic
source include potential sublethal effects and chronic mortality to
some organisms within a few tens of metres below the source.
However, given the water depths (>50 m) and natural cycle of
death, recovery and recruitment, impacts are expected to be
localised and low-level, and the seismic acquisition is not likely to
result in any ecologically significant impacts at a population level for
any benthic invertebrates that may be on the seafloor.

Breeding habitat for
seabirds

Not inconsistent

It is not likely seabirds would be impacted by the seismic survey.
The behaviour and distribution of some fish may be affected for
short periods during and after exposure to the seismic source,
which may result in short-term and localised changes in the
distribution of target prey species for some bird species.

Internesting,
foraging, mating
and nesting habitat
for marine turtles

Not inconsistent

The potential impacts of noise emissions from the seismic source
on marine turtles during the survey are considered to be localised
and low-level. Impacts are likely to be restricted to temporary
behavioural changes (avoidance) to transient turtles that may pass
within 3.3 km of the seismic source (Table 6-9). TTS (SEL24n)
impacts are not anticipated within the reproduction (nesting and
mating), foraging and aggregation BlAs extending from the
Montebello Islands (Figure 6-3). The reproduction (internesting
buffer) BIA for flatback turtles and flatback habitat critical area
overlaps the Operational Area and will receive sound exposure
above SEL24n thresholds for PTS, as described above. However, as
detailed in Section 4.6.2.1, the ensonified area is not likely to
represent an important habitat for flatback marine turtles.

Migratory pathway
for humpback
whales

Not inconsistent

Received maximum-over-depth SPL at the humpback whale
migration BIA, from the closest modelled site, was predicted to be
117.5 Lp; dB re 1 yPa (Connell, et al., 2025) (Appendix E). Given
the distance of the BIA to the Pluto M3 4D MSS, the BIA will be
within the distance for TTS (SEL24n) (48 km). However, the activity
timing (refer Section 3.7) is outside northbound and southbound
migration of humpback whales (June to November, refer to

Table 4-14). No significant behavioural response is expected.
Impacts are anticipated to be localised and low-level.

Foraging habitat for
whale sharks

Not inconsistent

A BIA for foraging whale sharks overlaps the Operational Area
(Figure 4-4). This BIA is centred on the 200 m isobath. Whale
sharks are most likely to be present in the months of July to
November (outside of the activity timing — refer to Section 3.7).
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Given the activity timing, the presence of whale sharks is unlikely;
however, if present, the potential effects are expected to be the
same as for other pelagic fish species, resulting in minor and
temporary behavioural change such as avoidance. This aligns with
the Popper, et al. (2014) guidelines, which detail that there is the
potential for high risk of behavioural impacts in fish species near the
seismic source (tens of metres), moderate risk within hundreds of
metres, and low risk at thousands of metres from the seismic
source. Any impacts are anticipated to be localised and low-level.

Social and Tourism, Not inconsistent

economic values commercial fishing, | |mpacts to commercial fisheries are anticipated to be limited to
mining and slight and short-term disturbance to the target species. The catch
recreation rates of commercial fisheries are not considered to be impacted,

given the quick recovery of the species impacted and small area of
the MSS (and extent to threshold criteria for fish and crustacean)
compared to the overall fishery areas.

A range of controls have been adopted to manage interactions with
other marine users to ensure any displacement impacts are reduced
to ALARP and acceptable levels. These controls are presented in
Section 6.7.1. The potential impacts to tourism, commercial fishing,
mining and recreation are expected to be limited to a slight,
short-term displacement of vessels as they make slight course
alterations to avoid the project vessels (and associated towed
equipment in the SNA).

Cultural Sea Country Not inconsistent

Woodside understands marine fauna that may be affected by
acoustic emissions are culturally important to Traditional
Custodians. Traditional Custodians value marine species both
tangibly and intangibly, as they can be considered a resource or
linked to songlines and Dreaming stories. The impacts and risks to
these species are not considered to be ecologically significant at a
population level, nor expected to result in a decrease of the quality
of the habitat such that the extent of these species is likely to
decline. Hence, impacts to the value of marine fauna, including the
transmission of cultural knowledge, are not expected. As such,
cultural values and intangible cultural heritage associated with these
species are expected to be maintained.

The objectives of the North-west Marine Parks Network Management Plan are to provide for:

e the protection and conservation of biodiversity and other natural, cultural and heritage values of marine parks in
the North-west Network

e ecologically sustainable use and enjoyment of the natural resources within marine parks in the North-west
Network, where this is consistent with the first objective.

The Petroleum Activity will be undertaken in a manner that is consistent with the management objectives and values
of the AMP and the North-west Marine Park Network. No long-term impacts are predicted and the values will be
conserved and protected (as described in the impact assessments above for marine fauna).

Marine protected areas — impact assessment conclusion

Based on the proposed timing and duration (up to 40 days) of the seismic acquisition and the control measures
proposed, predicted noise levels are not considered likely to cause any ecologically significant impacts to the natural
values of marine protected areas.

Key ecological features

Two KEFs overlap the Operational Area: Continental Slope Demersal Fish Communities and Ancient Coastline at
125 m depth contour (Section 4.7). As shown in Table 6-11, only a small portion of the ASA is within these KEFs.

Table 6-11: Active Source Area overlap with the Continental Slope Demersal Fish Communities and Ancient
Coastline at 125 m depth contour KEFs

Key ecological feature KEF within the ASA

Continental Slope Demersal Fish Communities KEF | 0.96%

Ancient Coastline at 125 m Depth Contour KEF 0.50%
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As described in Section 4.7, both these KEFs are associated with demersal or pelagic fish species.

Acoustic emissions will not impact the seabed features of the KEFs and any PTS or TTS effects to Group |, Il and Il
fishes, and to fish eggs and larvae, within the KEFs are not likely to be ecologically significant at a population level
within the KEF for the following reasons:

e There is limited spatial and temporal overlap with the KEFs (refer to Table 6-11) and the seismic acquisition period
is 40 days (refer to Section 3.7).

e The areas of maximum predicted Rmax distances to the sound exposure criteria (PTS or TTS effects to Group I, Il
and Il fishes) are small; refer Table 6-4.

e The area of exposure above sound exposure criteria is a low proportion of the area the fish species likely to
inhabit. Thus, population effects are not likely as a significant proportion of the population remains unaffected.

e The potential area of impact for fish TTS is temporary and recovery takes place in a relatively short timeframe after
the source array has moved away from the exposed fish, and the sound levels are reduced. Popper, et al. (2005)
reports that fish who showed TTS recovered to normal hearing levels within 18 to 24 hours.

While fish communities within the KEF exposed above sound exposure criteria may exhibit some localised and low-
level behavioural responses to noise emissions from the seismic source, the physical structure, ecosystem functioning
and integrity of the KEFs are not predicted to be altered.

Commercial fisheries

The Commonwealth-managed North West Slope Trawl Fishery, and five State-managed fisheries (Mackerel Managed
Fishery, Marine Aquarium Managed Fishery, Pilbara Trap Managed Fishery, Pilbara Line Fishery (Condition), West
Coast Deep Sea Crustacean Managed Fishery), are considered to have potential to interact with the Petroleum
Activity, based on their catch effort drawn from ABARES (Commonwealth) and FishCube (WA State) data

(Table 4-24, Section 4.9.2). However, the Operational Area represents less than 1% of the ground available to the
Commonwealth and State managed fisheries (with the potential for interaction).

As presented in Table 4-24, the North West Slope Trawl Fishery generally targets deepwater crustaceans, such as
scampi and prawns. Activity takes place in waters deeper than 200 m. State fisheries target demersal and pelagic
finfish species, crustaceans, and a range of other benthic species.

Impacts to commercial crustacean species have been described in the impact assessments above (benthic
invertebrates). Impacts to benthic invertebrate communities (which include commercial species such as scampi and
crustaceans) on the seafloor are expected to be highly localised and temporary. Any impacts are likely to occur in
parallel with the continuous natural cycle of death, recovery and recruitment of invertebrates. Therefore, it is
questionable whether any impacts from seismic exposure would be detectable from natural fluctuations in relative
abundance, benthic community composition and structure (Payne, et al., 2008; 2007; Day, et al., 2017).

Impacts to commercial catch fish species have been described in the impact assessments above (fish, sharks and
rays). Table 6-4 presents acoustic modelling results for all hearing groups. For all fish with a swim bladder both
involved and not involved in hearing (Group Il and lll fish, which would represent most demersal fish), mortality/PMI
and recoverable injury thresholds within the entire water column were reached within 110 m based on applying the PK
threshold. The maximum predicted Rmax distances to mortality/PMI and recoverable injury for fish with no swim
bladder (Group | fish) within the entire water column was within 60 m (PK threshold). For all fish with a swim bladder
(Group Il and lll fish), the maximum predicted Rmax distance to mortality/PMI within the entire water column was within
110 m. The maximum distance to the TTS threshold in the water column for all fish hearing groups was within 1.8 km.

The most recent study in Australia into the potential impacts of seismic surveys on fish (Meekan, et al., 2021) found no
short-term (days) or long-term (months) effects of seismic exposure on the composition, abundance, size, structure,
behaviour of movement of these species and concluded that seismic surveys have little impact on demersal fish in
that environment; the NWS of Western Australia. Similarly and consistent with Meekan, et al. (2021), Nguyen, et al.
(2025) found no short- or long-term effects of seismic survey noise on the size, structure of ground fish species,
suggesting displacement effects from the survey did not measurably occur for the groundfish species in the study.

The operations of the Pearl Oyster Managed Fishery include hand collection of pearl shell by drift diving (see

Table 4-25) which may occur in 30 m water depth. Divers associated with this fishery are not anticipated to be
impacted, given the significant distance of the ensonified area to shallow areas of water known to be associated with
this fishery (e.g. off the coast of Eighty Mile Beach, and Lacepede Islands). Impacts to commercial fisheries are
therefore anticipated to be limited to localised and temporary disturbance to the target species. The catch rates of
commercial fisheries are not considered to be impacted, given the quick recovery of the species impacted and small
area of the MSS (and extent to threshold criteria for fish and crustacean) compared to the overall fishery areas.

Fish spawning

Section 4.9.2 outlines the key indicator species (Table 4-25) relevant to commercial fisheries (Table 4-24) that have
the potential to spawn within the Operational Area, which include:

e Spanish mackerel (Scomberomorus commerson)
e goldband snapper (Pristimoides multidens)
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e red emperor (Lutjanus sebae)

e ruby snapper (Etelis boweni)

e southern bluefin tuna (Thunnus maccoyii)
o skipjack tuna (Katsuwonus pelamis)

o striped marlin (Kajikia audax).

Several other key indicator species were identified to potentially occur within the Operational Area, including scampi
(Metanehorps spp), bluespotted emperor (Lethrinus punctulatus), rankin cod (Epinephalus rankini) and crystal crab
(Chaceon albus). However, these species were identified as not likely to spawn within the Operational Area or were
identified to spawn within the Operational Area but outside the proposed source discharge window (Table 4-25).

The potential impacts of noise emissions from the seismic source on fish, sharks and rays during the seismic
acquisition (as presented above) are considered to be localised and low-level, and restricted to temporary behavioural
changes (avoidance) in any isolated individuals that may transit the area near the seismic source. Predicted noise
levels from seismic acquisition are not considered likely to cause mortality/PMI, recoverable injury or significant TTS
effects to fish communities, nor result in any ecologically significant impacts at a population level.

Behavioural responses and masking of fish vocalisations resulting from the seismic source may temporarily divert
efforts away from spawning aggregations, egg production and recruitment (Hawkins & Popper, 2017). Fish species
relying on vocalisations during reproduction with highly specific spawning grounds and short spawning periods are
predicted to be the most sensitive to noise-induced stress and masking (de Jong, et al., 2020). Meekan, et al. (2021)
found no short-term (days) or long-term (months) effects of seismic exposure on the composition, abundance, size,
structure, behaviour or movement of demersal fish species targeted by commercial fisheries, and noted that if
behavioural changes to demersal fish species did take place, they had no measurable impacts on behaviour or
abundance.

There are limited studies quantifying impacts of seismic surveys on spawning success. A study conducted by
McQueen, et al. (2023) exposed free-swimming, spawning Atlantic cod to a seismic source (received sound exposure
levels varying between 115 and 145 dB re 1 yPaZ®s) over a five-day period during spawning seasons from 2020-21.
The species targeted in the study demonstrated high site fidelity and reliance on vocalisations during reproduction
and, therefore, are considered to be sensitive to impacts associated with noise (McQueen, et al., 2023). Findings
indicated no significant changes to fish behaviour (swimming acceleration, displacement, or area use) occurred,
except temporary increases in depth (McQueen, et al., 2023). Results indicated spawning Atlantic cod did not
abandon spawning sites when exposed to a seismic source (McQueen, et al., 2023). It should be noted SEL from the
acoustic array in the study was representative of the predicted SEL at distances of five to >40 km from a full-scale
seismic array, and closer proximity may elicit greater response (McQueen, et al., 2023).

In considering the potential impacts of the activity on spawning fish stocks, the spatial and temporal overlap with fish
spawning locations and periods and the reproductive biology and natural variability of fish spawning stocks have been
regarded.

As per Table 4-25, it is understood goldband snapper, red emperor and ruby snapper fish species undergo spawning
throughout their general range of distribution rather than aggregating at specific locations, whereas Spanish mackerel
have been known to form spawning aggregations in shallow coastal waters and around reefs (Mackie, et al., 2004;
Mackie, et al., 2010). Spawning locations of skipjack tuna are poorly understood; however, given they are known to
spawn in tropical waters of the Indian Ocean, it is assumed they spawn within their general range of distribution
(AFMA, 2023b). Southern bluefin tuna spawn exclusively in the north-east Indian Ocean, south of Java and around
Christmas Island and the Cocos Islands (Patterson, et al., 2025b). Known spawning locations of striped marlin are
also poorly understood, but are thought to potentially occur between 10°S and 20°S in the northeastern Indian Ocean
(Nakamura, 1985).

For goldband snapper, the highest abundance of spawning biomass occurs between the 80 and 120 m depth contour
(Payet, et al., 2024). Given this, and the preference for hard substrate habitat, any spawning aggregations of goldband
snapper within the Operational Area are likely to be concentrated along the Ancient Coastline at 125 m depth contour
KEF (Section 4.7.1), partially overlapping the southern portion of the Operational Area (Figure 4-10). This area only
occupies a very small proportion of the species’ general distribution and thus available spawning area. With goldband
snapper spawning occurring between September and May (Smith, et al., 2025), there is temporal overlap with the
survey acquisition window. However, the short duration of the acoustic source discharge will overlap up to 40 days out
of the species’ extended eight-month spawning period within a very small proportion of available spawning area.

As for red emperor, spawning occurs throughout their general range of distribution, with the species opportunistically
spawning in small groups or pairs between September and May (Smith, et al., 2025; DPIRD, 2023). While there will be
temporal overlap with the survey acquisition (up to 40 days) and the eight-month extended spawning period, the
survey does not overlap the peak spawning periods which occur biannually in October and March. Furthermore, given
the Operational Area only occupies a very small proportion of the species’ general distribution and thus available
spawning area, little spatial overlap is expected.

Ruby snapper are also reported to spawn throughout their general range of distribution, in deep water habitat (200 to
400 m) on substrate near pinnacles, crevasses, ledges and slopes (Andrews, et al., 2021; Wakefield, et al., 2020).
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Given this, spawning aggregations of ruby snapper within the Operational Area are likely to be concentrated along the
upper slope of the Continental Slope demersal fish communities KEF (Section 4.7.2), partially overlapping the
Operational Area in a south-west to north-east direction (Figure 4-10). Ruby snapper spawning occurs between
December and April, with peak spawning in January (Wakefield, et al., 2020), overlapping the survey acquisition
window. However, as the Operational Area only occupies a small proportion of the species’ general distribution and
thus available spawning area, little spatial overlap is expected.

Considering Spanish mackerel, there is no reef habitat within the Operational Area and Tryal Rocks is the closest
suitable spawning aggregation habitat (10 km south of the Operational Area, refer to Section 4.5). Given this, and the
lack of studies surrounding the location of spawning aggregation, a conservative approach has been taken, and it is
assumed Spanish mackerel may spawn throughout their general range of distribution, although it is more likely that
spawning aggregations occur in the southern end of the Operational Area.

Spanish mackerel may spawn between October and January in the Pilbara region, which overlaps the proposed
source discharge window (Section 3.7) (Mackie, et al., 2004; Mackie, et al., 2010). However, while the short duration
of the seismic source discharge will overlap up to 40 days out of the species extended four-month spawning period
the survey avoids the peak spawning period which occurs between September and December.

Southern bluefin tuna spawn in the north-east Indian Ocean, south of Java, extending southwards to the Exclusive
Economic Zone off north-western Australia and partially overlapping the Operational Area (Patterson, et al., 2025b).
Considering that spawning is not synchronised for the whole stock, there is a high turnover of individuals arriving and
departing the spawning grounds throughout the season. This therefore reduces the proportion of the spawning
population that may be exposed to the seismic source discharge. Spawning occurs between September and April
annually (Farley, et al., 2007); Therefore, the seismic source discharge may overlap up to 40 days out of the species’
seven month spawning period.

Skipjack tuna are thought to spawn within their general range of distribution and have been reported to spawn off the
NWS throughout the year (AFMA, 2023b). However, the highest proportion of spawning biomass has been reported in
the western Indian Ocean during the north-east and south-west monsoon seasons (November to March, and June to
July, respectively) (Grande, et al., 2014). The spatial overlap of spawning with the proposed seismic source is
expected to have no lasting effect, given the large spawning range (tropical waters of the Indian Ocean) and
concentration of spawning biomass primarily occurring in the western Indian Ocean. Given the species may spawn
year-round, the proposed source discharge (up to 40 days) only overlaps a small proportion of the spawning biomass.

Striped marlin may spawn within the northeastern Indian Ocean between 10°S and 20°S (AFMA, 2025a). Given that
the Operational Area (approximately between 20°30’S and 19°30’S) is at the southern-most end of the species’
spawning grounds, there is limited spatial overlap. The proposed seismic source discharge may overlap up to 40 days
of the species’ four month spawning period (October to February). However, the NWS is not considered likely to be a
significant spawning ground for this species, given larval detection indicating spawning occurs around Oman, in the
Banda Sea and in the Timor Sea (between 6°S and 6°N) (Nakamura, 1985).

All species are considered to be highly fecund, broadcast spawners releasing multiple batches of pelagic eggs during
multiple spawning events throughout extended periods over large spatial extents (Table 4-25). As a result, considering
that individuals may not be evenly distributed throughout their available range, the reproductive biology of the key
indicator species overlapping the Operational Area is likely to result in a very broad distribution of eggs and larvae,
resulting in genetic connectivity across a wide geographic area.

Impacts to fish eggs and larvae have been described in the impact assessments above (zooplankton). The activity is
not likely to result in any ecologically significant impacts at a population level for any fish eggs or larvae that may be in
the water column within or adjacent to the Operational Area.

Consequently, in addition to the findings of no short-term (days) or long-term (months) effects of seismic exposure on
the composition, abundance, size, structure, behaviour or movement of commercially important species (Meekan, et
al., 2021; Nguyen, et al., 2025), it is unlikely the MSS could impact fish eggs, larvae or recruitment, or have any
population level impacts. Any localised or low-level effects are predicted to be indistinguishable from natural variation
in spawning and recruitment observed over the long term.

Considering localised or low-level effects are predicted to be indistinguishable from natural variation in spawning and
recruitment observed over the long term, and the last seismic surveys of the area were undertaken in 2015
(Table 4-28), cumulative impacts are not expected.

Diving and recreational fishing

As referred to in Section 4.9.4, tour operators have been recorded in the Operational Area. However, based on the
location and prevailing weather conditions, their presence during the survey period is expected to be minimal.
Recreational fishing and boat charter tours occur at Tryal Rocks (10 km south of the Operational Area). Modelling
presented in this section shows that noise above threshold criteria is not predicted at Tryal Rocks (10 km south of the
Operational Area); therefore, no impact to site-attached fish and associated recreational fishers at this location is
anticipated.

Divers are not anticipated to use the Operational Area, given the water depths (50 to 1,185 m). However, as described
in Table 4-24, the specimen shell and marine aquarium fisheries are active in the south of the Operational Area.
These fisheries are largely diver-based, targeting water depths mostly <30 m.
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Recent incident data indicate divers may experience significant adverse effects at distances of up to 27 km from an
operating seismic source (DMAS, 2020). The effect experienced by a diver is primarily influenced by the energy output
of the seismic airgun array and the separation distance between the diver and the source, as well as water depth, the
presence and depth of thermoclines, the relative depth of the diver, seabed composition, salinity, and prevailing sea
state conditions.

The Operational Area is about 27 km from the Montebello Islands. No conflicts were identified during consultation.
However, if diving activities and seismic acquisition are proposed to occur within 30 km of one another, a plan should
be in place, before operations begin, to identify and appropriately manage potential interaction risks.

Any impact to tourism and recreation activities is anticipated to be slight and short-term.
Cultural values and heritage

Through consultation and review of available literature (Section 4.9.1), Woodside understands marine fauna that may
be affected by acoustic emissions are culturally important to Traditional Custodians. Traditional Custodians value
marine species both tangibly and intangibly, as they can be considered a resource or linked to songlines and
Dreaming stories. Traditional Custodians also have connection to many marine species through kinship and totemic
systems; an individual may be obligated to care for a species to which they are kin. Traditional Custodians may also
have a cultural obligation to care for the environmental values of Sea Country.

Related intangible cultural heritage may include transmitting cultural knowledge about behaviour of marine fauna,
including birthing areas, whale communication and migratory patterns. Such cultural knowledge may be associated
with various cultural functions and activities that support the social and economic life of a community (Fijn, 2021).
Species symbology expressed through stories, music and dance can reflect a group’s connections with the sea, as
well as marine fauna, which then comprise a group’s cultural values (Ardler, 2021; Bursill, et al., 2007; Cressey,
1998). This value also speaks to a broader connection that exists between First Nations people and their surrounding
environment. Beyond mythology and symbolism, marine fauna can be connected with various economic and social
functions associated with everyday life. Cultural knowledge of marine species behaviour and the related marine
environment may all be important in ensuring the continuation of these socioeconomic functions and other related
activities that remain valuable to First Nations people (Fijn, 2021). No impacts to communities’ ability to perform or
transmit stories, music or dance are anticipated from the Petroleum Activity. Where timing or performance is linked to
sighting or engaging with these species, impacts may occur where numbers or migration behaviours are impacted at a
population level.

As described, potential impacts to marine fauna are predicted to be at an individual level, but are not considered to be
ecologically significant at a population level. Impacts are not expected to occur to ecologically significant proportions
of the populations of the species, nor expected to result in a decrease in the quality of the habitat such that the extent
of these species is likely to decline. As such, cultural values and intangible cultural heritage associated with these
species are expected to be maintained.

Cumulative assessment

Cumulative impacts from successive seismic surveys in the same area can occur when timing between the surveys is
less than the recovery rate of any potential receptors, which can be in the order of minutes to hours for some
receptors (e.g. zooplankton and fish), or weeks to months for others (e.g. benthic invertebrates), as described above.
While the Pluto M3 4D MSS will follow as accurately as possible the same survey sail lines acquired by previous
monitor surveys (Pluto 4D Baseline and Monitor 1 in 2016 and Pluto 4D Monitor 2 in 2020), the time between the
Pluto Monitor 2 MSS and this M3 MSS is more than five years (Table 4-28).

Over the scheduled duration of the Pluto M3 4D MSS, one seismic survey is proposed in the broader NWMR: the
Sauropod 3D MSS. This proposed MSS is located about 400 km east of the Pluto M3 4D MSS and is proposed to be
undertaken early January to the end of May in either 2026 or 2027 (refer to https://docs.nopsema.gov.au/A1269640).
While the Sauropod 3D MSS survey dates may coincide with the Pluto M3 4D MSS, the two MSS are more than

400 km from each other. At this distance no sound overlap is credible. Modelling of the seismic source for the Pluto
M3 4D MSS shows sound levels will be below 150 dB re 1 pPa within 34 km from the source.

Before starting the Petroleum Activity, Woodside has consulted the titleholders/proponents within and adjacent to the
Operational Area to establish whether there is any likelihood of concurrent operations. Concurrent MSS within
proximity to each other (i.e. within tens of kilometres) are routinely managed via CONOPS plans and time-sharing
arrangements. No other known MSS are currently planned to occur in the surrounding petroleum titles.

Based on the above, no cumulative impacts are anticipated (refer to sub-sections below):
Marine fauna

The maximum recovery rate for marine fauna receptors is in the order of weeks to months, particularly for sharks,
marine turtles and cetaceans. Given there have been no seismic surveys completed over the same area of seabed in
the past five years, ecological receptors are expected to have recovered. Therefore, cumulative impacts to marine
fauna are not expected to occur.

Commercial fisheries

Cumulative impacts to commercial fisheries may occur if multiple seismic surveys occur concurrently or in quick
succession within a fishery, resulting in displacement of commercial fishing vessels or changes in catch rates due to
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behavioural changes in target fish or crustacean species. The expected range and duration of impacts to fish
abundance, distribution and catch rates is relatively small compared to wider areas within which the fisheries operate
(refer to impact assessment above). As referenced in the impact assessment above, study findings have found no
short-term (days) or long-term (months) effects of seismic exposure on the composition, abundance, size, structure,
behaviour or movement of commercially important species (Meekan, et al., 2021; Nguyen, et al., 2025). it is therefore
unlikely the MSS could impact fish eggs, larvae or recruitment, or have any population level impacts, particularly given
no seismic surveys are planned over the ASA either immediately before or after the Pluto 4D MSS.

Crustaceans were found to recover from impacts from seismic noise exposure within weeks to months after exposure
(refer to impact assessment above). Given there have been no seismic surveys completed over the same area of
seabed in the past five years, it is expected that any impacts to commercially targeted fish or crustacean species will
have recovered by the time of the Pluto M3 4D MSS. No cumulative impacts to commercial fisheries are expected to
occur, given no seismic surveys are planned over the ASA either immediately before or after the Pluto 4D MSS.

As referred to in the impact assessment above, while the Operational Area overlaps spawning grounds for commercial
fish species, any localised or low-level effects from the MSS are predicted be indistinguishable from natural variation
in spawning and recruitment observed over the long term. Given that no seismic surveys are planned over the ASA
either immediately before or after the Pluto 4D MSS, cumulative impacts are not anticipated.

Concurrent activities

Other activities have been identified as potentially coinciding with the Pluto 3D MSS (Sections 6.3.2 and 6.3.3).
However, potential for cumulative impacts was not deemed greater than the Julimar Brunello P&A described herein.
The P&A campaign (Julimar Brunello P&A) of Woodside wells, including Julimar East-1, Brunello-1 ST1, Balnaves
Deep-1 and Brulimar-1, is the only activity identified as having a potential temporal and spatial overlap with the Pluto
4D MSS. This P&A activity is currently planned for Q4 2026, with activities located within the Operational Area.

Woodside commissioned JASCO to assess the potential for cumulative noise effects on pygmy blue whales and sea
turtles from the Pluto 4D MSS and the P&A campaign occurring concurrently, using previously completed modelling
studies for the P&A campaign (Liu, et al., 2025) and Pluto 4D M3 MSS (Connell, et al., 2025). It should be noted the
P&A campaign modelled continuous noise (e.g. MODU and vessel use) whereas the Pluto 4D MSS modelled
impulsive noise (the seismic source), and JASCO notes that comparing continuous and impulsive noise and the
potential for these noise sources to interact is challenging. Different noise types affect fauna differently, hence the use
of different thresholds for noise effects such as TTS and PTS from impulsive and continuous noise (NMFS, 2024).
This in part is because impulsive noise has the potential to cause greater levels of mechanical damage to tissues,
while continuous noise still has fatiguing effects.

The JASCO cumulative assessment (Connell & Joliffe, 2025) relied on a comparison of the noise effect footprints and
an assessment of the likelihood for cumulative impacts based on the range and extent of these footprints. The noise
effect footprints were spatially overlaid, allowing a relative increase in the ensonified area above relevant thresholds to
be calculated when considering both activities in combination as opposed to either of the activities alone.

When considering the potential overlap of predicted noise effect footprints, it is important to remember the noise
source for the Pluto 4D MSS and associated noise effect footprints will be mobile, while the predicted effect footprints
for Julimar P&A will remain relatively limited to a smaller spatial area. When the seismic survey vessel is at the
northern end of the Pluto ASA, there will be little overlap in noise effect footprints. However, there will still be another
area within the blue whale migratory BIA of potential behavioural disturbance. Figure 6-4 shows the respective
behavioural response footprints from both Julimar and Pluto.

Noting there is no quantitative noise effect threshold for behavioural response to sea turtles, only the predicted
behavioural response footprint for the Pluto MSS is presented. Based on this footprint, there will be limited overlap of
the behavioural response footprints from the Pluto MSS with the sea turtle internesting buffer.
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Figure 6-4: Julimar Scenario 1 and Pluto Site 8, sound pressure level — sound level contour map of
unweighted maximum-over-depth isopleths for behavioural response thresholds for marine mammals and
sea turtles

When considering the footprints for predicted PTS and TTS from 24 hours of seismic operations within the Pluto ASA
and concurrent Julimar P&A, it is evident there is some overlap in predicted PTS and TTS footprints for LF cetaceans
but not for sea turtles (Figure 6-5).
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Figure 6-5: Julimar Scenario 1 and Pluto Scenario 1, SEL24n — Sound level contour map of unweighted
maximum-over-depth isopleths for marine mammals and sea turtles

When comparing the ranges to effect thresholds, the behavioural response range is larger for Julimar P&A than for
Pluto 4D MSS. This is driven by the lower threshold for behavioural response for continuous noise sources (120 dB
SPL) as opposed to impulsive noise sources (160 dB SPL). On the contrary, the predicted effect ranges and
respective areas of effect for TTS and PTS are significantly larger for Pluto 4D MSS than for Julimar P&A. This can be
attributed to the scale and mobility of the sound source, which has a higher source level and is moving along a track,
increasing the area of exposure. The survey lines are also closer to the shelf break, with the slope environment
reducing propagation losses and resulting in longer range propagation towards deeper water.

Based on the footprints (Figure 6-4 and Figure 6-5), even with both Julimar P&A and Pluto 4D MSS activities
combined, underwater noise is not expected to create a barrier to blue whale migratory behaviour. It is possible some
animals may experience repeated behavioural disturbance; however, migratory behaviour is expected to be able to
continue. When considering the potential risk of cumulative TTS and PTS to LF cetaceans, the greatest risk comes
from Pluto 4D MSS and not Julimar P&A, and given it is likely Pluto 4D MSS will require some form of mitigation to
manage the risk of TTS/PTS, concurrent P&A operations at Julimar are considered to not significantly increase this
risk beyond what is predicted for Pluto P&A alone. This is particularly the case noting that Julimar P&A is located
entirely outside of the pygmy blue whale migratory BIA.

Demonstration of ALARP

Control considered Control feasibility Benefit in impact Proportionality Control
(F) and cost/ reduction adopted
sacrifice (CS)?

Legislation, codes and standards

Apply EPBC Act Policy F: Yes. Reduces the likelihood of | Benefits outweigh Yes
Statement 2.1 Part A standard individual whales being cost/sacrifice. C 3.1
management procedures to within proximity of the

27 Qualitative measure.
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Demonstration of ALARP
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measures to minimise the seismic operations, from exposure to a single

potential impacts to pygmy prolonging the survey impulse. However,

blue whales from seismic duration. adaptive management

noise. The following adaptive Anv del to th measures are considered

measures will be implemented: Pg%/roleel?%s Agtivi‘tey conservative and

e If there are three or more could result in appropriate to protect

shutdowns for pygmy blue | significant cost and pygmy blue whales that
period, do not undertake implications. multiple acoustic pulses
the seismic operations at it would also extend at close range.
night-time or during :
low-visibility conditions the duration of the
' MSS, potentially
¢ Do not resume seismic increasing impacts to
operations at night-time or | other receptors.
during low-visibility However, observation
conditions, until there has ’
. zone has been
been a cumulative 24-hour selected to protect
period of seismic
operations (daylight hours pygmy blue whales.
with good visibility) during
which there has been less
than three shutdowns for
pygmy blue whales.

Do not discharge the seismic F: Yes. Limits the effects of Benefits outweigh Yes

source outside of the ASA. CS: Minimal cost. underwater sound to the | cost/sacrifice. C3.5

Standard practice.

extent assessed in this
EP.
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Control considered Control feasibility Benefit in impact Proportionality Control
(F) and cost/ reduction adopted
sacrifice (CS)?

EPBC Act Policy F: Yes. Controls are in place to Disproportionate. No

Statement 2.1 Part B.3 — Use

spotter aircraft to detect the
presence of cetaceans.

Increases the
potential likelihood of
environmental
impacts and health
and safety impacts to
personnel due to
aircraft in the field.

Unacceptable risk to
personnel from
operating aircraft so
far offshore.

CS: Significant cost of
aircraft and
personnel. The
aircraft range limits
observation time at
the Operational Area,
requiring multiple
aircraft/crew to cover
daylight periods.

restrict seismic data
acquisition during peak
migration periods for
humpback whales and
pygmy blue whales (refer
to C 3.8).

Given the implementation
of adaptive management
measures and temporal
restriction on seismic
acquisition, the potential
impacts of noise
emissions from the
seismic source on pygmy
blue whales are likely to
be restricted to temporary
behavioural changes
(avoidance) in individuals
moving through the
Operational Area, with
predicted noise levels
from the seismic
acquisition not
considered likely to
cause injury effects.

While there is temporal
overlap with the
southbound migration of
pygmy blue whales,
based on evidence
presented in Thums, et
al. (2022), the likelihood
of encountering migrating
or foraging pygmy blue
whales is considered low
(refer to Section 4.6.3.1).

The cost/sacrifice
outweighs the
benefit gained.

Implementing
EPBC Policy
Statement 2.1
Part A, and
selected Part B
measures, and
restricting seismic
data acquisition
during peak
migration periods
for humpback and
pygmy blue
whales will reduce
risk to an
acceptable level.

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: X0000AH1500001177

Revision: 0

Page 217 of 405

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




Pluto 4D Monitor 3 Marine Seismic Survey Environment Plan

Demonstration of ALARP

minimise potential for
behavioural responses in
pygmy blue whales.

restrict seismic data
acquisition during peak
migration periods for
pygmy blue whales (refer
to C 3.8).

Given the implementation
of adaptive management
measures and the
temporal restriction, the
potential impacts of noise
emissions from the
seismic source on pygmy
blue whales are likely to
be restricted to temporary
behavioural changes
(avoidance) in individuals
moving through the
Operational Area, with
predicted noise levels
from the seismic
acquisition not
considered likely to
cause injury effects.

CS: Significant cost
and schedule
impacts. The ASA is
aligned with previous
surveys to replicate
Pluto monitor survey
activity as closely as
practicable and
minimise variables.
Reducing the size of
the ASA would mean
the MSS reservoir
monitoring objectives
would not be
completed, and
further MSS may be
required to complete
the reservoir
monitoring in full.

The cost/sacrifice
outweighs the
benefit gained.

Implementing
EPBC Policy
Statement 2.1
Part A, and
selected Part B
measures and
restricting seismic
data acquisition
during peak
migration periods
for pygmy blue
whales will reduce
risk to an
acceptable level.

Control considered Control feasibility Benefit in impact Proportionality Control
(F) and cost/ reduction adopted
sacrifice (CS)?

Good practice

Employ two additional F: Yes. Increases the likelihood Benefits outweigh Yes

dedicated MFOs situated on @ | ¢g: |ncreased cost of | ©f individual whales cost/sacrifice. C36

support vessel or chase vessel | personnel. within proximity of the

in front of the seismic survey acoustic source being

vessel during survey detected where TTS

operations to undertake could occur. Based on

observations, where animat modelling results,

practicable. the conservative range

for potential TTS effects
in pygmy blue whales is
about 4.79 km from the
seismic source. By
placing MFOs on the
support or chase vessel
in front of the seismic
survey vessel, the
chance of detecting
fauna within 5 km and
implementing necessary
management measures
is increased. Noting there
may be scenarios where
the support or chase
vessels undertake
operations and MFOs are
unable to transfer.

Develop a plan to manage F: Yes. Enables management of | Benefits outweigh Yes

interactions with divers within CS: Minimal cost. risk and effective controls | cost/sacrifice. C 3.7

30 km of the seismic survey. Standard practice. to be implemented.

Reduce the size of the ASAto | F: Yes. Controls are in place to Disproportionate. No
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Control considered Control feasibility Benefit in impact Proportionality Control
(F) and cost/ reduction adopted
sacrifice (CS)?

Apply a ‘living heritage’ F: Yes. A ‘living heritage’ Benefits outweigh Yes

management approach. CS: Minimal cost. approach acknowledges | cost/sacrifice. C21

Woodside engages with and respects First

Traditional Custodians and Nations communities. It

seeks to incorporate cultural supports the transfer of

knowledge, where appropriate cultural knowledge and is

across activities. Cultural an effective strategy to

safety considerations are manage intangible

factored for our workforce and cultural values.

the First Nations community.

Use of cultural heritage F: No. Project vessels are Not considered — No

monitors on vessels to CS: Not feasible. persons-on-board control not

oversee implementation of constrained with no feasible.

controls protecting cultural ability to facilitate

values. additional personnel.

Project inductions to relevant F: Yes. Workforce is suitably Benefits outweigh Yes

personnel, before the CS: Minimal cost. aware of cultural values cost/sacrifice. C22

individual starts the activity, and heritage in the area

will include information on they are operating.

cultural values and heritage,

including tangible and

intangible cultural heritage.

Professional judgement — eliminate

Restrict the seismic source F: Yes. The seismic The seismic source Seismic source Yes

discharge period to outside the | source discharge will | discharge will be outside | discharge is C 3.8

peak migration of humpback not begin until the peak migration period | planned to avoid

whales (June to November) January (refer to for humpback whales and | disproportionate

and pygmy blue whales (April Section 3.7) to avoid pygmy blue whales (refer | cost. The seismic

to July and November to peak migration to Table 4-14). source discharge

December) (refer to periods for humpback is timed for

Table 4-14). and pygmy blue January and
whales. Project February (refer to
vessel activities, Section 3.7).
including deploying Additionally, the
the towed gear, may MSS period is
occur during aligned with
December. previous Pluto
CS: Survey timing monitor survey
planned to avoid activity as closely
disproportionate cost. as practicable to

minimise variables
such as seasonal
prevailing sea
states/currents.

Undertake Petroleum Activity F: Yes. Peak turtle internesting Disproportionate. No

to avoid turtle internesting
seasons.

CS: The MSS period
is aligned with
previous surveys to
replicate Pluto
monitor survey
activity as closely as
practicable and
minimise variables
(refer to Section 3.7).

periods at the
Montebello, Barrow,
Lowendal and Muiron
islands, North West Cape
and Ningaloo Coast
extend from spring
through to autumn. To
plan the surveys to avoid
turtle internesting would
mean potentially
completing the activities

The cost/sacrifice
outweighs the
benefit gained.
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Control considered Control feasibility Benefit in impact Proportionality Control
(F) and cost/ reduction adopted
sacrifice (CS)?

during the humpback
whale migration season.

Additionally, the MSS
timing is aligned with
previous Pluto monitor
survey activity as closely
as practicable to
minimise variables.

Use alternative technologies to | F: No. Marine seismic | Not considered — control Not considered — No
acquire data. vibrator technology is | not feasible. control not
still in research and feasible.

development and is
yet to be offered
commercially. The
seismic source
specifications were
selected to replicate
previous Pluto
monitor survey
activity as closely as
practicable and
minimise variables,
providing a time
lapse. This allows
comparison of data
against previous
monitor surveys.

CS: Not considered —
control not feasible.

Professional judgement — substitute

None identified.

Professional judgement — engineered solution

Reduce seismic source F: Yes. Controls are in place to Disproportionate. No

capacity (volume) to minimise | g- Significant cost restrict seismic data The cost/sacrifice

potential for behavioural and impacts to the acquisition during peak outweighs the

responses in pygmy blue reservoir monitoring. | Migration periods for benefit gained.

whales. The source pygmy blue whales (refer Implementing
specifications have to C 3.8). EPBC Policy

considered the range | Given the implementation | Statement 2.1
of water depths within | of adaptive management | Part A, and

the ASA and depth of | measures and temporal selected Part B
the targets within the restriction on seismic measures and
subsurface geology to | acquisition, the potential restricting seismic
ensure adequate impacts of noise data acquisition
seismic imaging. An emissions from the during peak
approximate 3,150 cu | seismic source on pygmy | migration periods
in array volume and blue whales are likely to for pygmy blue
design must be used be restricted to temporary | whales will reduce
to adequately image behavioural changes risk to an

the subsurface (avoidance) in individuals | acceptable level.
reservoirs and as moving through the

used per the previous | Operational Area, with

monitors to provide predicted noise levels

the same seismic from the seismic

acquisition not
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cetaceans in offshore
marine environments.
Relies on suitable
weather conditions
(low wind speeds and
good visibility).

migration periods for
humpback whales and
pygmy blue whales (refer
to C 3.8).

Given the implementation
of adaptive management
measures and temporal

benefit gained.

Implementing
EPBC Policy
Statement 2.1
Part A, and
selected Part B
measures and

Control considered Control feasibility Benefit in impact Proportionality Control
(F) and cost/ reduction adopted
sacrifice (CS)?
signal for 4D considered likely to
purposes. cause injury effects.

The seismic source While there is temporal
specifications were overlap with the

also selected to southbound migration of
replicate previous pygmy blue whales,
Pluto monitor survey based on evidence
activity as closely as presented in Thums, et
practicable and al. (2022), the likelihood
minimise variables. of encountering migrating
This allows for data to | or foraging pygmy blue
be compared against | whales is considered low
previous monitor (refer to Section 4.6.3.1).
surveys.

Reducing the source

capacity would result

in inadequate data,

potentially requiring

all or parts of the

survey to be

reacquired.

Use of spotter aircraft to detect | F: Yes. Controls are in place to Disproportionate. No

presence of cetaceans Increases potential restrict seismic data The cost/sacrifice
likelihood of acquisition during peak outweighs the
environmental migration periods for benefit gained.
impacts, health and humpback whales and Implementing
safety impacts to pygmy blue whales (refer | Epgc Policy
personnel due to to C 3.8). Statement 2.1
aircraft in the field. Given the implementation | Part A, and
CS: Significant cost of | Of adaptive management | selected Part B
aircraft and measures and temporal measures and
personnel. Aircraft restriction on seismic restricting seismic
range limits acquisition, the potential | data acquisition
observation time at impacts of noise during peak
the Operational Area | €missions from the migration periods
requiring multiple seismic source on pygmy | for humpback and
aircraft/crew to cover | blue whales are likely to pygmy blue
daylight periods. be restricted to temporary | whales will reduce

behavioural changes risk to an
(avoidance) in individuals | acceptable level.
moving through the

Operational Area, with

predicted noise levels

from the seismic

acquisition not

considered likely to

cause injury effects

Use uncrewed aerial vehicles F: Yes. Controls are in place to Disproportionate. No

(UAV) to detect the presence Unproven technology | restrict seismic data The cost/sacrifice

of cetaceans. in monitoring acquisition during peak outweighs the
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Control considered

Control feasibility
(F) and cost/
sacrifice (CS)?

Benefit in impact
reduction

Proportionality

Control
adopted

CS: Additional cost of
UAYV and pilots.

restriction on seismic
acquisition, the potential
impacts of noise
emissions from the
seismic source on pygmy
blue whales are likely to
be restricted to temporary
behavioural changes
(avoidance) in individuals
moving through the
Operational Area, with
predicted noise levels
from the seismic
acquisition not
considered likely to
cause injury effects.

While there is temporal
overlap with the
southbound migration of
pygmy blue whales,
based on evidence
presented in Thums, et
al. (2022), the likelihood
of encountering migrating
or foraging pygmy blue
whales is considered low
(refer to Section 4.6.3.1).

restricting seismic
data acquisition
during peak
migration periods
for humpback and
pygmy blue
whales will reduce
risk to an
acceptable level.

Use sonobuoys to detect the

presence of cetaceans.

F: Yes.

Signal reception
relies on very high
radio frequencies,
and therefore line-of-
sight between the
transmitter
(sonobuoy) and the
antenna on the
vessel. Therefore,
does not extend the
cetacean detection
range beyond that
achievable via visual
observations (MFQOs)
or PAM.

CS: Additional cost of
sonobuoys, handling
and operators.
Deployment of
sonobuoys may
present a navigational
hazard.

Controls are in place to
restrict seismic data
acquisition during peak
migration periods for
humpback whales and
pygmy blue whales (refer
to C 3.8).

Given the implementation
of adaptive management
measures and temporal
restriction on seismic
acquisition, the potential
impacts of noise
emissions from the
seismic source on pygmy
blue whales are likely to
be restricted to temporary
behavioural changes
(avoidance) in individuals
moving through the
Operational Area, with
predicted noise levels
from the seismic
acquisition not
considered likely to
cause injury effects.

While there is temporal
overlap with the
southbound migration of
pygmy blue whales,
based on evidence

Disproportionate.
The cost/sacrifice
outweighs the
benefit gained.

Implementing
EPBC Policy
Statement 2.1
Part A, and
selected Part B
measures and
restricting seismic
data acquisition
during peak
migration periods
for humpback
whales and
pygmy blue
whales will reduce
risk to an
acceptable level.

No
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Control considered

Control feasibility
(F) and cost/
sacrifice (CS)?

Benefit in impact
reduction

Proportionality Control
adopted

presented in Thums, et
al. (2022), the likelihood
of encountering migrating
or foraging pygmy blue
whales is considered low
(refer to Section 4.6.3.1).

ALARP statement:

Based on the environmental impact assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e. Decision Type B; Section 2.2.5.2) and Woodside’s criteria for demonstrating ALARP (Section 2.3.1),
Woodside considers the adopted controls appropriate to manage the impacts and risks of noise emissions generated
from the seismic survey array. As no reasonable additional/alternative controls were identified that would further
reduce the impacts and risks without grossly disproportionate sacrifice, the impacts and risks are considered ALARP.
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e The conservation of biological diversity and ecological integrity should be a fundamental
consideration in decision-making.

¢ Decision-making processes should effectively integrate both long-term and short-term
economic, environmental, social and equitable considerations.

Impacts are considered consistent with these principles, given the controls adopted and impacts
will be inherently localised and temporary, and of no lasting effect (Section 2.2.7).

Other principles of ESD were considered not relevant, given underwater noise emissions from
the seismic source do not represent a threat of “serious or irreversible environmental damage”,
they will not result in impacts that affect the maintenance or enhancement of the “health,
diversity and productivity of the environment” over generational timeframes, and they have no
relevance to “improved valuation, pricing and incentive mechanisms”.

Internal context

The Petroleum Activity is consistent with Woodside corporate policies, culture, processes,
standards, structure and systems as outlined in the demonstration of ALARP and EPOs,
including:

¢ Woodside Environment and Biodiversity Policy (Appendix A)

¢ Woodside Risk Management Policy (Appendix A).

External context

Potential impacts to cetaceans were raised during consultation and this feedback was
considered in the finalisation of the EP. Woodside recognises First Nations have cultural
interests in whales and this has been raised in consultation and considered in Section 4.9.

Other requirements

Seismic source discharge is restricted to outside the peak migration of humpback whales (June
to November) and pygmy blue whales (April to July and November to December) (C 3.8) (refer
to Table 4-14).

The proposed control measures align with relevant parts of EPBC Act Policy Statement 2.1.

The proposed activity and control measures are not inconsistent with the requirements of
recovery plans or wildlife conservation plans/advice, as demonstrated in Section 6.9. The
impact assessment has determined seismic acquisition may be undertaken in a manner that is
not inconsistent with the requirements of the Conservation Management Plan for the Blue
Whale: A Recovery Plan under the EPBC Act 2015-2025 (Commonwealth of Australia, 2015a),

Receptor Acceptability criteria and assessment Acceptability statement

Migratory and Principles of ESD The predicted level of impact for migratory and threatened
thrteatened The impact assessment has considered the relevant principles of ESD: cetaceans is considered acceptable, given the:

cetaceans

Petroleum Activity is consistent with the relevant
principles of ESD

proposed controls have considered the environmental
consequence and are consistent with Woodside’s
policies, procedures and standards

feedback from stakeholders has been considered, as
appropriate

legislative requirements/industry standards have been
adopted, where relevant

Petroleum Activity will be managed in a manner to limit
physical injury or displacement of pygmy blue whales
from the migration BIA

Petroleum Activity will be managed in a manner to limit
physical injury to pygmy blue whales and other cetacean
species

Petroleum Activity will be managed in a manner to
minimise potential biologically significant behavioural
disturbances to pygmy blue whales and other cetacean
species

Petroleum Activity will be managed in a manner that is not
inconsistent with management objectives for relevant
World Heritage areas, AMPs, recovery plans and
conservation plans/advices

predicted level of impact has been reduced to ALARP

seismic source discharge is restricted to the months of
January and February, which avoids peak migration of
humpback whales (June to November) and pygmy blue
whales (April to July and November to December) (refer
to Table 4-14).
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specifically that “anthropogenic noise in biologically important areas will be managed such that
any blue whale continues to use the area without injury, and is not displaced from a foraging
area”. While threshold criteria for the TSS contour overlaps the pygmy blue whale migration
BIA, the Active Source Area represents a small portion of the overall BIA. The species is also
not constrained spatially and is able to move outside the area of TSS. It is anticipated pygmy
blue whales will continue to use the migration BIA without injury or significant behavioural
disturbance, which is not inconsistent with the conservation management plan for the blue
whale.

The impact assessment and proposed control measures are consistent with NOPSEMA’s
Acoustic Impact Evaluation and Management Guideline (N-04750-1P1765 Rev2 Dec 2018).

No significant or long-term impacts are expected to occur to key habitats of EPBC Act listed
species included as values of the Montebello AMP.

Environmental performance consideration

To manage impacts to migratory and threatened cetaceans to
an acceptable level, the following EPOs have been applied:

o EPO 3a: Undertake seismic acquisition in a manner that
limits injury and minimises behavioural disturbance to
marine fauna to those described as part of the Petroleum
Activity.

e EPO 3b: No displacement of pygmy blue whales,
humpback whales or marine turtles from critical habitat
during peak periods so biologically important behaviour
can continue in BlAs.

Migratory and
threatened
marine turtles

Principles of ESD
The Petroleum Activity is consistent with the relevant principles of ESD:

e The conservation of biological diversity and ecological integrity should be a fundamental
consideration in decision-making.

¢ Decision-making processes should effectively integrate both long-term and short-term
economic, environmental, social and equitable considerations.

Impacts are considered consistent with these principles, given the controls adopted and the
impacts will be inherently localised and temporary, and of no lasting effect (Section 2.2.7).

Other principles of ESD were considered not relevant, given underwater noise emissions from
the seismic source do not represent a threat of “serious or irreversible environmental damage”,
they will not result in impacts that affect the maintenance or enhancement of the “health,
diversity and productivity of the environment” over generational timeframes, and they have no
relevance to “improved valuation, pricing and incentive mechanisms”.

Internal context

The Petroleum Activity is consistent with Woodside corporate policies, culture, processes,
standards, structure and systems, as outlined in the demonstration of ALARP and EPOs,
including:

o Woodside Environment and Biodiversity Policy (Appendix A)

o Woodside Risk Management Policy (Appendix A).

External context

Turtles were raised during consultation and Woodside recognises First Nations have cultural

interests in turtles. This feedback was considered in the finalisation of the EP (see Section 4.9).

The predicted level of impact for migratory and threatened
marine turtles is considered acceptable, given the:

o Petroleum Activity is consistent with the relevant
principles of ESD

e proposed controls have considered the environmental
consequence and are consistent with Woodside’s
policies, procedures and standards

o feedback from stakeholders has been considered, as
appropriate

¢ legislative requirements/industry standards have been
adopted, where relevant

e Petroleum Activity will be undertaken in a manner to
minimise displacement of marine turtles from habitat
critical/important internesting habitats during
nesting/internesting periods

o Petroleum Activity will be managed in a manner that is not
inconsistent with management objectives for relevant
World Heritage areas, AMPs, recovery plans and
conservation plans/advices

o predicted level of impact has been reduced to ALARP.

Environmental performance considerations

The Petroleum Activity will be undertaken in a manner to
minimise the disturbance and displacement of any individuals
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Other requirements

The proposed control measures are not inconsistent with the applicable objectives and actions
of the Recovery Plan for Marine Turtles (Commonwealth of Australia, 2017). Specifically,
controls measures will “manage anthropogenic activities to ensure marine turtles are not
displaced from identified habitat critical to the survival” of marine turtles and “given that the
impacts of noise are unknown, a precautionary approach [will] be applied to seismic work, such
that surveys planned to occur inside important internesting habitat should be scheduled outside
the nesting season”. Received noise levels from seismic acquisition are not likely to cause injury
impacts, displace any individuals from habitat critical or internesting BIAs, or result in any
ecologically significant impacts at a population level for any species of marine turtle that may be
present within or adjacent to the Operational Area during the Petroleum Activity.

The impact assessment and proposed control measures are consistent with NOPSEMA'’s
Acoustic Impact Evaluation and Management Guideline (N-04750-1P1765 Rev2 Dec 2018).

Nesting and internesting marine turtle habitats are identified as a natural value of the Montebello
AMP. No significant impacts to internesting marine turtles are predicted and the Petroleum
Activity will be undertaken consistent with marine park objectives.

from habitat critical or internesting BIAs, or result in any
ecologically significant impacts at a population level for any
species of marine turtle.

The following EPOs have been applied:

EPO 3a: Undertake seismic acquisition in a manner that
limits injury and minimises behavioural disturbance to
marine fauna to those described as part of the Petroleum
Activity.

EPO 3b: No displacement of pygmy blue whales,
humpback whales or marine turtles from critical habitat
during peak periods so biologically important behaviour
can continue in BlAs.

Migratory and
threatened
fishes and
elasmobranchs
(including whale
sharks)

Principles of ESD
The Petroleum Activity is consistent with the relevant principles of ESD:

e The conservation of biological diversity and ecological integrity should be a fundamental
consideration in decision-making.

¢ Decision-making processes should effectively integrate both long-term and short-term
economic, environmental, social and equitable considerations.

Impacts are considered consistent with these principles, given the controls adopted and the

impacts will be inherently localised and temporary, and of no lasting effect (Section 2.2.7).

Other principles of ESD were considered not relevant, given underwater noise emissions from
the seismic source do not represent a threat of “serious or irreversible environmental damage”,
they will not result in impacts that affect the maintenance or enhancement of the “health,
diversity and productivity of the environment” over generational timeframes, and they have no
relevance to “improved valuation, pricing and incentive mechanisms”.

Internal context

The Petroleum Activity is consistent with Woodside corporate policies, culture, processes,
standards, structure and systems as outlined in the demonstration of ALARP and EPOs,
including:

e Woodside Environment and Biodiversity Policy (Appendix A)
e Woodside Risk Management Policy (Appendix A).

The predicted level of impact for migratory and threatened
fishes and elasmobranchs (including whale sharks) is
considered acceptable, given the:

Petroleum Activity is consistent with the relevant
principles of ESD

proposed controls have considered the environmental
consequence and are consistent with Woodside’s
policies, procedures and standards

feedback from stakeholders has been considered, as
appropriate
impacts and risks to cultural values have been considered

legislative requirements/industry standards have been
adopted, where relevant

Petroleum Activity will be managed in a manner that limits
injury to migratory and threatened fishes and
elasmobranchs (including whale sharks)

Petroleum Activity will be managed in a manner that is not
inconsistent with management objectives for relevant
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Demonstration of acceptability

External context

Potential impacts to whale sharks were raised during consultation and the feedback was
assessed as part of the EP.

Activities do not have a significant impact on MNES, including Indigenous peoples with a
connection or traditional use in nearshore areas, as defined in Section 4.9.1.

Other requirements

There are no legislative requirements applicable to managing the effects of seismic surveys in
relation to sharks.

Seismic noise has not been identified as a threat to whale sharks (or other shark species
identified as possibly present in the region) in recovery plans or wildlife conservation
plans/advice.

Noise pollution is not identified as a pressure to whale sharks in the Marine Bioregional Plan for
the NWMR (DSEWPaC, 2012a).

The impact assessment and proposed control measures are consistent with NOPSEMA'’s
Acoustic Impact Evaluation and Management Guideline (N-04750-1P1765 Rev2 Dec 2018).

World Heritage areas, AMPs, recovery plans and
conservation plans/advices

e predicted level of impact has been reduced to ALARP.
Environmental performance considerations

The Petroleum Activity will be managed in a manner that
limits injury to migratory and threatened fishes and
elasmobranchs (including whale sharks).

The following EPOs have been applied:

o EPO 3a: Undertake seismic acquisition in a manner that
limits injury and minimises behavioural disturbance to
marine fauna to those described as part of the Petroleum
Activity.

e EPO 3b: No displacement of pygmy blue whales,
humpback whales or marine turtles from critical habitat
during peak periods so biologically important behaviour
can continue in BlAs.

Fish spawning
and commercial
fisheries

Principles of ESD
The Petroleum Activity is consistent with the relevant principles of ESD:

e The conservation of biological diversity and ecological integrity should be a fundamental
consideration in decision-making.

¢ Decision-making processes should effectively integrate both long-term and short-term
economic, environmental, social and equitable considerations.

Impacts are considered consistent with these principles, given the controls adopted and the
impacts will be inherently localised and temporary, and of no lasting effect (Section 2.2.7).

Other principles of ESD were considered not relevant, given underwater noise emissions from
the seismic source do not represent a threat of “serious or irreversible environmental damage”,
they will not result in impacts that affect the maintenance or enhancement of the “health,
diversity and productivity of the environment” over generational timeframes, and they have no
relevance to “improved valuation, pricing and incentive mechanisms”.

Internal context

The Petroleum Activity is consistent with Woodside corporate policies, culture, processes,
standards, structure and systems as outlined in the demonstration of ALARP and EPOs,
including:

o Woodside Environment and Biodiversity Policy (Appendix A)

The predicted level of impact for fish spawning and
commercial fisheries is considered acceptable, given the:

o Petroleum Activity is consistent with the relevant
principles of ESD

e proposed controls have considered the environmental
consequence and are consistent with Woodside’s
policies, procedures and standards

o feedback from stakeholders has been considered, as
appropriate
e impacts and risks to cultural values have been considered

¢ legislative requirements/industry standards have been
adopted, where relevant

o Petroleum Activity is not expected to result in changes to
the spawning biomass or changes in recruitment of
commercially important species that may be discernible
from normal natural variation

e Petroleum Activity will be undertaken in a manner that
limits potential impacts to commercial fishery catch rates

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: X0000AH1500001177

Revision: 0

Page 227 of 405

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




Pluto 4D Monitor 3 Marine Seismic Survey Environment Plan

Demonstration of acceptability

o Woodside Risk Management Policy (Appendix A). o predicted level of impact has been reduced to ALARP.
External context Environmental performance considerations

Fish spawning and commercial fisheries were raised during consultation and feedback has been | The Petroleum Activity is not expected to result in changes to
considered in the EP (see Section 4.9.2). the spawning biomass or recruitment of commercially
Potential impacts to fish spawning have been considered in this EP by reviewing the overlap of | important species that may be discernible from normal
behavioural response zones for fish and potential spawning areas, and demonstrating the natural variation. The Petroleum Activity is not expected to
impacts and risks will be managed to levels that are ALARP. The potential impacts of noise impact commercial fishery catch rates.

emissions from the seismic source on spawning of key indicator commercial fish species are The following EPOs have been applied:

considgred to' bg I.ocalis.,ed and temporary, a}nd the Petroleum Ac'tivi'ty is not likely tq regult inany | ,  EPO 3a: Undertake seismic acquisition in a manner that
ecolqglcally significant |mpa]cts aF a popula.tlon level for any key indicator commermal fISh limits injury and minimises behavioural disturbance to
species that may be spawning within or adjacent to the Operational Area during acquisition marine fauna to those described as part of the Petroleum

activities. Similarly, potential impacts on commercial catch rates are not anticipated, as the
activity is not likely to result in any ecologically significant impacts at a population level for any
key indicator species.

Activities do not have a significant impact on MNES, including Indigenous peoples with a
connection, or traditional use in nearshore areas as defined in Section 4.9.1.

Other requirements

There are no legislative requirements applicable to managing the effects of seismic surveys in
relation to fish spawning and commercial fisheries.

The proposed control measures are consistent with key mitigation strategies for seismic surveys
published in the Guidance statement on undertaking seismic surveys in Western Australian
waters (Department of Fisheries, 2013); e.g. use soft starts, minimise the sound intensity and
exposure time of surveys.

Woodside has also considered DPIRD’s ecological risk assessment of seismic impacts to
marine finfish and invertebrates (Webster, et al., 2018) when assessing impacts and risks to fish
spawning and commercial fisheries, noting DPIRD'’s risk assessment considers worst-case
potential impacts to individual finfish and invertebrates, assuming they do not move to avoid an
approaching seismic source. This does not represent real-life sound exposures nor impacts at a
population level. Woodside has, therefore, considered additional information to assess impacts
to fish spawning and fish stock populations.

The impact assessment and proposed control measures are consistent with NOPSEMA'’s
Acoustic Impact Evaluation and Management Guideline (N-04750-1P1765 Rev2 Dec 2018).

Activity.

o EPO 3b: No displacement of pygmy blue whales,
humpback whales or marine turtles from critical habitat
during peak periods so biologically important behaviour
can continue in BlAs.
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Demonstration of acceptability

AMPs

Principles of ESD
The Petroleum Activity is consistent with the relevant principles of ESD:

e The conservation of biological diversity and ecological integrity should be a fundamental
consideration in decision-making.

e Decision-making processes should effectively integrate both long-term and short-term
economic, environmental, social and equitable considerations.

Impacts are considered consistent with these principles, given the controls adopted and the
impacts will be inherently localised and temporary, and of no lasting effect (Section 2.2.7).

Other principles of ESD were considered not relevant, given underwater noise emissions from
the seismic source do not represent a threat of “serious or irreversible environmental damage”,
they will not result in impacts that affect the maintenance or enhancement of the “health,
diversity and productivity of the environment” over generational timeframes, and they have no
relevance to “improved valuation, pricing and incentive mechanisms”.

Internal context

The Petroleum Activity is consistent with Woodside corporate policies, culture, processes,
standards, structure and systems as outlined in the demonstration of ALARP and EPOs,
including:

¢ Woodside Environment and Biodiversity Policy (Appendix A)

¢ Woodside Risk Management Policy (Appendix A).

External context

Not applicable.

Other requirements

The proposed controls and consequence/residual risk level are consistent with:

e Australian [IUCN Reserve Management Principles and objectives of the IUCN Category VI
Zone, as outlined in the North-west Marine Parks Network Management Plan (DNP, 2018)

o the zone management categories outlined in the North-west Marine Parks Network
Management Plan and values of the Montebello AMP.

The predicted level of impact for AMPs is considered
acceptable, given the:

Petroleum Activity is consistent with the relevant
principles of ESD

proposed controls have considered the environmental
consequence and are consistent with Woodside’s
policies, procedures and standards

feedback from stakeholders has been considered, as
appropriate

legislative requirements/industry standards have been
adopted, where relevant

Petroleum Activity will not be inconsistent with the
principles or management objectives of the North-west
Marine Parks Network Management Plan (DNP, 2018)

Petroleum Activity will be undertaken in a manner that is
not inconsistent with the zone management categories
outlined in the North-west Marine Parks Network
Management Plan and values of the Montebello AMP

predicted level of impact has been reduced to ALARP.

Environmental performance considerations

The Petroleum Activity will be undertaken in a manner that is
not inconsistent with the values or management objectives of
AMPs or the North-west Marine Park Network.

The following EPOs have been applied:

EPO 3a: Undertake seismic acquisition in a manner that
limits injury and minimises behavioural disturbance to
marine fauna to those described as part of the Petroleum
Activity.

EPO 3b: No displacement of pygmy blue whales,
humpback whales or marine turtles from critical habitat
during peak periods so biologically important behaviour
can continue in BlAs.
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Demonstration of acceptability

Other
environmental
values
(ecosystems/
habitats,
species and
socioeconomic)

Principles of ESD

e The conservation of biological diversity and ecological integrity should be a fundamental
consideration in decision-making.

o Decision-making processes should effectively integrate both long-term and short-term
economic, environmental, social and equitable considerations.

Impacts are considered consistent with these principles, given the controls adopted and the
impacts will be inherently localised and temporary, and of no lasting effect (Section 2.2.7).

Other principles of ESD were considered not relevant, given underwater noise emissions from
the seismic source do not represent a threat of “serious or irreversible environmental damage”,
they will not result in impacts that affect the maintenance or enhancement of the “health,
diversity and productivity of the environment” over generational timeframes, and they have no
relevance to “improved valuation, pricing and incentive mechanisms”.

Internal context

The Petroleum Activity is consistent with Woodside corporate policies, culture, processes,
standards, structure and systems as outlined in the demonstration of ALARP and EPOs,
including:

¢ Woodside Environment and Biodiversity Policy (Appendix A)

¢ Woodside Risk Management Policy (Appendix A).

External context

Potential impacts to plankton were raised during consultation, including as an environmental
value of cultural interest to First Nations, and this feedback was considered when finalising the
EP (see Section 4.9).

Other requirements

No additional legislative requirements applicable to managing the effects of seismic surveys in
relation to other identified environment values have been identified

The predicted level of impact is considered acceptable, given
the:

Petroleum Activity is consistent with the relevant
principles of ESD

proposed controls have considered the environmental
consequence and are consistent with Woodside’s
policies, procedures and standards

feedback from stakeholders has been considered, as
appropriate

legislative requirements/industry standards have been
adopted, where relevant

Petroleum Activity will be managed in a manner that limits
any long term impacts to ecosystems/habitats, species
and socioeconomic values

Petroleum Activity will be managed in a manner that is not
inconsistent with management objectives for relevant
World Heritage properties, AMPs, recovery plans and
conservation plans/advices

predicted level of impact has been reduced to ALARP.

Environmental performance considerations
The following EPOs have been applied:

EPO 3a: Undertake seismic acquisition in a manner that
limits injury and minimises behavioural disturbance to
marine fauna to those described as part of the Petroleum
Activity.

EPO 3b: No displacement of pygmy blue whales,
humpback whales or marine turtles from critical habitat

during peak periods so biologically important behaviour
can continue in BIAs.
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EPOs, EPSs and MC

EPO

Controls

Performance standards

MC

EPO 3a

Undertake seismic
acquisition in a
manner that limits
injury and
minimises
behavioural
disturbance to
marine fauna to
those described as
part of the
Petroleum Activity.

EPO 3b

No displacement of
pygmy blue whales,
humpback whales
or marine turtles
from critical habitat
during peak periods
so biologically
important behaviour
can continue in
BlAs.

C31

Apply EPBC Act Policy
Statement 2.1 Part A
standard management
procedures to whales and

e observation zone:

— 3 km+ to the limits
of visibility for large
unidentified whales

— 2 km to 3 km for all
other whales

e shutdown zone: 500 m

e observation and

compliance reporting:

— use of trained
vessel crew in
marine fauna
observations and
monitoring
compliance to
Policy
Statement 2.1

— records kept of
marine fauna
observations during
all surveys

e pre-start-up visual
observation

(30 minutes)

e soft start procedure
(30 minutes)

o start-up delay
procedure (if sighting
occurs)

e operations procedure

o stop work (shutdown)
procedure

e night-time and low
visibility procedure

Part B.4, as outlined below:

PS 3.1.1

EPBC Act Policy

Statement 2.1 — Part A standard
management procedures and
Part B.4 applied as outlined.

MC 3.1.1

Records demonstrate
compliance with Policy
Statement 2.1 Part A
standard management
procedures and Part B.4.

Cc3.2

Apply EPBC Act Policy
Statement 2.1 Part B.1 —
MFOs:

o Employ two dedicated
MFOs to undertake

PS 3.2.1

Two dedicated MFOs will be
employed on the seismic survey
vessel to undertake
observations in accordance with
EPBC Act Policy Statement 2.1.

MC 3.2.1

Records demonstrate two
dedicated MFOs are aboard
the seismic survey vessel
and undertake observations
in accordance with EPBC
Act Policy Statement 2.1.
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EPOs, EPSs and MC

EPO Controls Performance standards MC
observations to comply | pg 322 MC 3.2.2
\év’:meEnl:ei?ZA ?t Policy MFOs engaged for the Records demonstrate that all
o Petroleum Activity will have MFOs engaged for the

previous experience and
complete relevant training
detailing marine fauna
identification and EPBC Act
Policy Statement 2.1
requirements.

Petroleum Activity have
previous experience,
received training in marine
fauna identification and
EPBC Act Policy

Statement 2.1 requirements.

PS 3.2.3

At least one dedicated MFO
undertaking observations during
daylight hours on the seismic
survey vessel. If required, an
additional MFO will be used
during times of increased whale
sightings.

MC 3.2.3

Log book demonstrates at
least one MFO was on duty
during daylight hours on the
seismic survey vessel and
additional observation effort
initiated as required.

C33

Apply EPBC Act Policy
Statement 2.1 Part B.5 —
PAM:

e Install a PAM system
aboard the seismic
survey vessel to detect
odontocete whales
(specifically sperm and
beaked whales).

e Employ two dedicated

PAM operators
wherever possible.

PS 3.3.1

EPBC Act Policy Statement 2.1
Part B.5 — PAM:

¢ PAM observations are
undertaken on a 24-hour
basis by two competent and
experienced PAM operators
trained in the PAM system
software used.

e During daylight hours, PAM
detections will be validated
against MFO observations
and ranges to determine the
error (if any) in PAM
detection distances.

e At night and during periods
of low visibility, PAM will be
used to trigger shutdown for
any sperm and beaked
whales detected in the
shutdown zone.

MC 3.3.1

Records demonstrate an
operational PAM system is
aboard the seismic survey
vessel.

Calibration records of PAM
detections and visual
observations during daylight
hours.

PAM Master Observation
Sheet provides acoustic
detection record for the
surveys.

Records (curricula vitae)
verify the PAM operators are
competent to a standard
equivalent to those in the
International Association of
Geophysical Contractors
Guidance on the Use of
Towed Passive Acoustic
Monitoring during
Geophysical Operations.

PS 3.3.2

If the PAM system has
malfunctioned or become

damaged during daylight/periods
of good visibility, operations may

continue for 30 minutes without
PAM while the PAM operator
diagnoses the issue. If the
diagnosis indicates the PAM
equipment must be repaired to
solve the problem, operations
may continue for another four
hours without PAM monitoring if

MC 3.3.2

Records demonstrate
operations with an active
source, but without an active
PAM system, do not exceed
a cumulative total of six
hours in any 24-hour period.
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EPOs, EPSs and MC

EPO

Controls

Performance standards

MC

all the following conditions are
met:

o The PAM operator believes it
can be repaired within this
period.

e |tis a period of good
visibility.

e No marine mammals were
detected solely by PAM in
the relevant mitigation zones
in the previous two hours.

e Two MFOs maintain watch
during operations when PAM
is not operational.

e The time and location of all
operations without an active
PAM system are
documented.

Operations with an active
source, but without an active
PAM system, do not exceed a
cumulative total of six hours in
any 24-hour period. If the PAM
system becomes
non-operational at night or
during periods of low visibility,
the seismic source will be shut
down and acquisition will cease
until the system can be restored.

Cc34

Apply EPBC Act Policy
Statement 2.1 Part B.6 —
adaptive management
measures to minimise the
potential impacts to pygmy
blue whales from seismic
noise. The following
adaptive measures will be
implemented:

o If there are three or
more shutdowns for
pygmy blue whales
within a 24-hour period,
do not undertake the
seismic operations at
night-time or during
low-visibility conditions.

e Do not resume seismic
operations at night-time
or during low-visibility
conditions, until there
has been a cumulative
24-hour period of
seismic operations
(daylight hours with
good visibility) during
which there has been
less than three

PS 3.4.1

Application of EPBC Act Policy
Statement 2.1 Part B.6 —
adaptive management
measures to minimise the
minimum potential impacts to
pygmy blue whales from seismic
noise. The following adaptive
management measures
procedures will be implemented:

o If there are three or more
shutdowns for pygmy blue
whales within a 24-hour
period, the seismic
operations must not be
undertaken thereafter at
night-time or during
low-visibility conditions.

e Seismic operations cannot
resume at night-time or
during low-visibility
conditions, until there has
been a cumulative 24-hour
period of seismic operations
(daylight hours with good
visibility) during which there
has been less than three

MC 3.4.1

Records demonstrate
compliance with pygmy blue
whale adaptive management
measures as described.
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EPOs, EPSs and MC

EPO Controls Performance standards MC
shutdowns for pygmy shutdowns for pygmy blue
blue whales. whales.
C35 PS 3.5.1 MC 3.5.1
Do not discharge the No discharge of the seismic Records demonstrate the
seismic source outside of source outside of the ASA. seismic source discharge
the ASA. was exclusively within the
ASA.
C3.6 PS 3.6.1 MC 3.6.1
Employ two additional Two dedicated MFOs will be Records demonstrate two
dedicated MFOs situated employed and situated on the dedicated MFOs are aboard
on a support vessel or support or chase vessel to the support or chase vessel
chase vessel in front of the | undertake observations, where and undertake observations,
seismic survey vessel practicable. where practicable. Periods
during survey operations to where observations are not
undertake observations, able to be undertaken will be
where practicable. logged and the reason
detailed.
C3.7 PS 3.7.1 MC 3.7.1
Develop a plan to manage | Where diving operations are Records demonstrate plan is
interactions with divers identified within 30 km of in place where diving
within 30 km of the seismic | seismic survey, a plan will be operations are planned
survey. developed in consultation with within 30 km.
the operator that identifies:
e communications protocols
o risk mitigations.
Cc3.8 PS 3.8.1 MC 3.8.1
Restrict the seismic source | The seismic source discharge Daily reports show timing of
discharge period to outside | occurs outside the peak the seismic source discharge
the peak migration of migration of humpback whales outside the peak migration of
humpback whales (June to | (June to November) and pygmy | humpback whales (June to
November) and pygmy blue whales (April to July and November) and pygmy blue
blue whales (April to July November to December). whales (April to July and
and November to November to December).
December) (refer to
Table 4-14).
EPO 2 C2.1 PS 2.1.1 MC 2.1.1
Woodside supports | Apply a ‘living heritage’ Refer to Section 6.7.1. Refer to Section 6.7.1.
i h.
ongoing management approac PS 212 MC 2.1 2

engagement and
consultation with
Traditional
Custodians for the
purpose of
assessing and
avoiding impacts to
cultural heritage
values.

Woodside engages with
Traditional Custodians and
seeks to incorporate
cultural knowledge, where
appropriate across
activities. Cultural safety
considerations are factored
for our workforce and the
First Nations community.

Refer to Section 6.7.1.

Refer to Section 6.7.1.

c22

Project inductions to
relevant personnel, before
the individual starts the
activity, will include
information on cultural
values and heritage,

PS22.1
Refer to Section 6.7.1.

MC 2.2.1
Refer to Section 6.7.1.
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EPOs, EPSs and MC

EPO

Controls

Performance standards

MC

including tangible and
intangible cultural heritage.
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6.7.3 Routine acoustic emissions: project vessels and helicopter operations
Context
Project vessels — Section 3.9 Protected species — Section 4.6 Stakeholder consultation — Section 5

Helicopters — Section 3.10

Impact evaluation summary

Source of impact Environmental value potentially Evaluation
impacted
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Description of source of impact

Project vessels (seismic, support and chase) and helicopter operations will generate noise both in the air and
underwater, due to normal operation of thrusters, machinery and propeller movement.

The potential impacts associated with noise emissions from the seismic survey array are presented in Section 6.7.2.
Project vessels

Project vessels will generate noise, due to the operation of thruster engines, propeller cavitation, onboard machinery,
etc. These noises will contribute to and have the potential to exceed ambient noise levels, which range from around
90 dB re 1 yPa (root square mean SPL) under very calm, low wind conditions, to 120 dB re 1 yPa (SPL) under windy
conditions (McCauley, 2005).

The sound level and frequency characteristics (‘signature’) of discernible ships depend on their size, number of
propellers, number and type of propeller blades, blade biofouling condition and machinery/transmission maintenance
condition. Thruster noise (from cavitation caused by propellers) is typically the most significant noise source for
vessels holding station, with other noise sources typically relatively minor (McCauley, 1998). During the Petroleum
Activity the vessels moving through the Operational Area are not expected to spend time holding station, other than
during short periods for bunkering operations, which requires the use of thrusters to maintain position.

The typical sound levels generated by vessels are broadband and usually increase with increasing vessel size, with:

e smaller vessels (less than 50 m, such as the chase vessel) having source levels 160 to 175 dB (re 1 yPa)
(OSPAR, 2009; Richardson, et al., 1995)

¢ medium sized vessels (50 to 100 m, such as the support vessel) having source levels 165 to 180 dB (re 1 yPa)
(OSPAR, 2009; Richardson, et al., 1995)

e large vessels (more than 100 m, such as the seismic survey vessel) having source levels 180 to 190 dB (re 1 pPa)
(OSPAR, 2009; Richardson, et al., 1995).

McCauley (1998) measured noise from an offshore support vessel (about 70 m long) travelling at 11 knots (faster than
the vessel speeds during the Petroleum Activity). Vessel noise was audible out to about 10 km, with the 120 dB re
1 pyPa contour at 0.5 to 1 km from the source.

Helicopters

Helicopter operations may occur in the Operational Area, including take-off and landing on the seismic survey vessel
helideck (refer to Section 3.9.1). Helicopter flights are at their lowest (i.e. closest point to the sea surface) during these
periods of take-off and landing from helidecks, which constitutes a short phase of routine flight operations. Helicopter
engine noise generates the highest underwater sound pressure when it is directly above the surface of the water, and
the sound pressure diminishes as the helicopter gains altitude.

Sound emitted from helicopter operations is typically below 500 Hz (Richardson, et al., 1995). The peak received level
diminishes with increasing helicopter altitude, but the duration of audibility often increases with increasing altitude.
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Richardson, et al. (1995) reported helicopter sound was audible in air for four minutes before it passed over
underwater hydrophones, but detectable underwater for only 38 seconds at 3 m depth and 11 seconds at 18 m depth.
Noise levels reported for a Bell 212 helicopter during fly-over was reported at 162 dB re 1 yPa (SPL) and for
Sikorsky-61 at 108 dB re 1 yPa (SPL) at 305 m (Simmonds, et al., 2004). Water has a very high acoustic impedance
contrast compared to air, and the sea surface is a strong reflector of noise energy. As in, very little noise energy is
generated above the sea surface, which crosses into and propagates below the sea surface (and vice versa) — most
noise energy is reflected. The angle at which the sound path meets the surface influences the transmission of noise
energy from the atmosphere through the sea surface, angles >13° from vertical being almost entirely reflected
(Richardson, et al., 1995). Given this, and the typical characteristics of helicopter flights within the Operational Area
(duration, frequency, altitude and air speed), the opportunity for underwater noise levels to exceed the behavioural
thresholds is not anticipated.

Impact assessment

Environmental value(s) potentially impacted

Receptors

The fauna associated with the Operational Area is predominantly pelagic species of fish, with migratory species such
as turtles, whale sharks and cetaceans potentially in the area seasonally (refer to Section 4.6). Noise interference is a
key threat to multiple migratory and threatened cetaceans and marine turtles identified as occurring within the
Operational Area (Section 6.9).

Marine mammals

The Operational Area spatially overlaps the migration BIA for pygmy blue whales, as well as their distribution range
(Figure 4-7). A migration BIA for humpback whales is also 2 km to the south-east of the Operational Area (Figure 4-8).
However the activity timing (refer to Section 3.7) is outside the northbound and southbound migration of humpback
whales (June to November, refer to Table 4-14) and northbound migration of pygmy blue whales (April to July, refer to
Table 4-14). It is possible pygmy blue whales may be within the Operational Area during their southern migration and
there is evidence of their presence within the southern part of the northwest Australian coast between November and
December (Thums, et al., 2022). As shown in Figure 4-7, the track of one individual partially overlaps the north-west
extent of the Operational Area. Tracking data have shown evidence of faster southern travel speeds (100 km per day)
compared to northern travel speeds, with no evidence to indicate foraging by southbound pygmy blue whales within
the Operational Area (refer to Section 4.6.3.1). Most whales migrate further offshore along the north-west part of the
coast, out to the abyssal plain (Thums, et al., 2022). The Operational Area is also outside of important foraging areas
for the pygmy blue whale, which include the Perth Canyon and vicinity, the shelf edge off Geraldton, the shelf edge
from Ningaloo Reef to the Rowley Shoals (not continuous) and including a couple of small areas near the shelf edge
off about 25°S, and the Banda Sea (Thums, et al., 2022).

Marine reptiles
Marine turtle BIAs in proximity to the Operational Area are identified in Table 4-7 and include:

o flatback turtle, associated with a reproduction (internesting buffer) BIA that overlaps the Operational Area
(Figure 4-5)

e hawksbill, green and loggerhead reproduction (internesting buffer) BIAs, which are 7 km, 2 km and 14 km to the
south-east of the Operational Area, respectively (Figure 4-5).

The Operational Area is unlikely to represent important habitat for marine turtles, given the absence of potential
nesting or foraging habitat (i.e. no emergent islands, reef habitat or shallow shoals) and the water depth (deeper than
50 m). The Recovery Plan for Marine Turtles (Commonwealth of Australia, 2017) specifies a 60 km internesting buffer
for flatback turtles, and 20 km internesting buffer for green, hawksbill and loggerhead turtles. The 60 km internesting
buffer for flatback turtles (Commonwealth of Australia, 2017) is based primarily on longshore movements in nearshore
coastal waters or travel between island rookeries and the adjacent mainland (Whittock, et al., 2016). Whittock, et al.
(2016) defined suitable internesting habitat as water 0 to 16 m deep and within 5 to 10 km of the coastline, while
unsuitable internesting flatback habitat was defined as waters >25 m deep and >27 km from the coastline. There is no
evidence to date to indicate flatback turtles swim out into deep offshore waters during the internesting period
(Whittock, et al., 2016).

The reproduction (internesting buffer) BIA for flatback turtles and flatback habitat critical area overlaps the Operational
Area (refer to Section 4.6.2). However, the nearest potential turtle nesting habitats are on the Montebello Islands
(about 28 km southeast). As inferred in the paragraph above and described further in Section 4.6.2.1, the presence of
flatback turtles within the Operational Area is likely to be restricted to individual turtles infrequently transiting the area.

Fish, sharks and rays

Whale sharks may traverse offshore NWS waters, including the Operational Area, during their migrations to and from
Ningaloo Reef, and a BIA for foraging whale sharks overlaps the Operational Area (Figure 4-4). This BIA is centred on
the 200 m isobath and Whale sharks are most likely to be present in the months of July to November (outside of the
activity timing — refer to Section 3.7). Whale shark presence within the Operational Area is expected to be limited to
individuals, and their presence would be transitory and of a short duration (refer to Section 4.6.1.1).
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There are no known fish aggregation areas in the Operational Area. Site-attached fish may be at Tryal Rocks, about

9 km to the south of the Operational Area. Vessel noise may be audible at this distance, but levels are not predicted to
impact any species.

Potential impact of noise

As described in Section 6.7.2, elevated underwater noise can affect marine fauna, including cetaceans, turtles, fish,
sharks and rays, in three main ways (Richardson, et al., 1995; Simmonds, et al., 2004):

e by causing direct physical effects on hearing or other organs; hearing loss may be temporary (TTS; referred to as
auditory fatigue), or permanent (PTS; injury)

e by masking or interfering with other biologically important sounds (including vocal communication, echolocation,
signals and sounds produced by predators or prey)

e through disturbance leading to behavioural changes or displacement from important areas (e.g. BIAs); the
occurrence and intensity of disturbance is highly variable and depends on a range of factors relating to the animal
and the situation.

The potential for adverse impacts from vessel noise is considered low. The potential impacts to marine fauna from
increased underwater noise associated with normal vessel operations are reasonably well understood and expected
to be limited to temporary localised behavioural disturbance, rather than direct physiological injury. Vessel operations
in the region are widely acceptable to the community, due to the existing usage for other marine activities (e.g.
shipping and fishing). The greatest source of noise during the activity will be from operating the seismic equipment.
Therefore, the impact assessment for the effects of increased noise from vessel operations on marine fauna is put into
the context in terms of the limited periods during which this could be the dominant noise source; i.e. when the seismic
source is not operational.

While the Operational Area overlaps a reproduction (internesting buffer) BIA for flatback turtle, and the hawksbill,
green and loggerhead turtle reproduction (internesting buffer) BIAs are 7 km, 2 km and 14 km to the south-east of the
Operational Area, respectively, given the nature and scale, vessel noise impacts to marine turtles are not anticipated
to be greater than localised behavioural impacts to individual species in proximity to project vessels, with no lasting
effect.

Noise generated by the project vessels is expected to range from 160 to 190 dB (re 1 yPa) at source. The potential for
received levels to exceed weighted thresholds defined for PTS or TTS for marine mammals is not anticipated, due to
propagation and reduction of sound from the source. As observed by McCauley (1998), the 120 dB re 1 yPa contour
was recorded at 0.5 to 1 km from a vessel travelling at 11 knots. Behavioural response thresholds for marine
mammals are therefore not expected to within a kilometre from the project vessels. Impacts to marine reptiles, fish,
sharks and rays are expected to be limited to localised behavioural disturbance within a few hundred metres of the
project vessels and of no lasting effect.

Potential impacts from vessel noise are likely to be restricted to temporary avoidance behaviour of individuals

transiting through the Operational Area, with no lasting effect. Individuals may deviate slightly from their activities but
are expected resume normal behaviours as they move away from the activities.
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Demonstration of ALARP

Control considered Control feasibility Benefit in impact Proportionality Control
(F) and cost/ reduction adopted
sacrifice (CS)%®

Legislation, codes and standards

Implement EPBC F: Yes. EPBC Regulations 2025 Control based on Yes
Regulations 2025 Part 8 | ¢s: Minimal cost. Part 8 Division 8.1 legislative C41
Division 8.1 Interacting Standard practice. Interacting with requirement — must

with Cetaceans, which Cetaceans includes be adopted.

includes the following: requirements relating to

e Vessels will not travel the speeds vessels can

greater than 6 knots travel within particular
within 300 m of a distances of cetaceans.

Reducing the travel speed

cetacean (caution
of vessels can also

zone).
. reduce the sound levels
¢ Vessels will not that are produced
approach closer than reducing the potential
50 m for a dolphin or impact on cetaceans from
100 m for a whale project vessels.
(except animals
bow-riding).

o Vessel will not
approach within
300 mof a calf. If a
calf appears, vessel
will immediately
withdraw at a
constant speed of
less than 6 knots.

e [f the cetacean
shows signs of being
disturbed, support
vessels will
immediately withdraw
from the caution zone
at a constant speed
of less than 6 knots.

Vessels will comply with F: Yes. Implementing controls to Benefit outweighs Yes
Biodiversity CS: Minimal cost. reduce vessel speed cost/sacrifice. C4.2
Conservation Standard practice. around whale sharks

Regulations (WA) 2018 potentially reduces the

for whale shark speed underwater noise footprint

control and separation of a vessel.

distances:

e Vessels will not travel
greater than 6 knots
within 250 m of a
whale shark and not
allow the vessel to
approach closer than
30 m of a whale
shark.

28 Qualitative measure.
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Demonstration of ALARP

Control considered Control feasibility Benefit in impact Proportionality Control
(F) and cost/ reduction adopted
sacrifice (CS)%®

Good practice

Vessels will not travel F: Yes. Implementation of these Benefits outweigh Yes

greater than 6 knots CS: Minimal cost. controls will reduce the cost/sacrifice. C4.3

within 300 m of a turtle Standard practice. likelihood of a collision Control is also

(caution zone). If the betwegn a turtle standard practice.

turtle shows signs of occurring. The

being disturbed, vessels consequence of a

will immediately collision is unchanged.

withdraw from the

caution zone at a

constant speed of less

than 6 knots?°,

Professional judgement — eliminate

Eliminate generation of F: No. Noise from Not considered — control Not considered — No

noise from vessels. project vessels not feasible. control not feasible.
cannot be eliminated
due to operating
requirements.

CS: Not considered —
control not feasible.

Conduct the Petroleum F: No. The location of | Not considered — control Not considered — No

Activity away from the Petroleum Activity | not feasible. control not feasible.

sensitive receptors. is determined by the
predicted location of
hydrocarbons and
must follow as
accurately as
possible the sail lines
acquired by previous
monitor surveys
(Pluto 4D Baseline
and Monitor 1 in 2016
and Pluto Monitor 2 in
2020) (refer to
Section 3.2).

CS: Not considered —
control not feasible.

Professional judgement — substitute

None identified.

Professional judgement — engineered solution

None identified.

ALARP statement:

On the basis of the assessment outcomes, use of the relevant tools appropriate to the decision type (i.e. Decision
Type A; Section 2.2.5.2) and Woodside’s criteria for demonstrating ALARP (Section 2.3.1), Woodside considers the
adopted controls appropriate to manage potential impacts/risks associated with project vessels and helicopter
operations noise emissions. As no reasonably practicable additional/alternative controls were identified that would

further reduce the impacts without disproportionate sacrifice, the impacts/risks are considered ALARP.

29 For safety reasons, the distance requirements are not applied for a vessel holding station or with limited manoeuvrability, including a seismic vessel towing
equipment and acquiring data, and in the event of an emergency; e.g. loading, back-loading, bunkering, close standby cover for overside working and
emergency situations.
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Demonstration of acceptability

Acceptability statement:

The impact assessment has determined that, given the adopted controls, project vessels and helicopter operations
noise disturbance may result in localised disruption to a small proportion of the population, with no lasting effects, and
no impact on critical habitat or activity. Further opportunities investigated to reduce the impacts and risks have been
described above. The adopted controls are considered good oil-field practice/industry best practice and meet the
requirements of Part 8 (Division 8.1) of the EPBC Regulations 2025.
Relevant recovery plans and conservation advice have been considered during the impact assessment, particularly
the Conservation Management Plan for the Blue Whale: A Recovery Plan under the EPBC Act 1999 2015-2025
(Commonwealth of Australia, 2015a). The residual risk of project vessel acoustic emissions with marine fauna is not
inconsistent with the relevant objectives and actions of any applicable recovery plans or threat abatement plans (refer

to Section 6.9).

Therefore, Woodside considers the adopted controls appropriate to manage the impacts and risks of project vessel
noise emissions to a level that is broadly acceptable.

EPOs, EPSs and MC

EPO Controls Performance standards MC
EPO 4 C4.1 PS 4.1.1 MC 4.1.1
No injury or Implement EPBC Compliance with EPBC Records demonstrate

mortality to EPBC
Act listed marine
fauna as a result of
vessel noise
generated by the
Petroleum Activity.

Regulations 2025 Part 8
Division 8.1 Interacting with
Cetaceans, which includes the
following:

e Vessels will not travel greater
than 6 knots within 300 m of a
cetacean (caution zone).

o Vessels will not approach
closer than 50 m for a dolphin
or 100 m for a whale (except
animals bow riding).

¢ Vessel will not approach within
300 m of a calf. If a calf
appears, vessel will
immediately withdraw at a
constant speed of less than
6 knots.

e If the cetacean shows signs of
being disturbed, support
vessels will immediately
withdraw from the caution
zone at a constant speed of
less than 6 knots.

Regulations 2025 Part 8
Division 8.1 Interacting with
Cetaceans (Regulations 8.05
and 8.06), to minimise impacts
from underwater noise
emissions.

no breaches of the
EPBC
Regulations 2025
Part 8 Division 8.1
Interacting with
Cetaceans.

Cc4.2

Vessels will comply with
Biodiversity Conservation
Regulations (WA) 2018 for whale
shark speed control and
separation distances:

o Vessels will not travel greater
than 6 knots within 250 m of a
whale shark and not allow the
vessel to approach closer than
30 m of a whale shark.

PS 4.2.1

When within 250 m of a whale
shark, vessels do not travel
faster than 6 knots nor
approach within 30 m.

MC 4.2.1

Records demonstrate
no breaches of speed
requirements when
within 250 m of a whale
shark.
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EPOs, EPSs and MC

EPO

Controls

Performance standards

mMc

C43

Vessels will not travel greater than
6 knots within 300 m of a turtle
(caution zone). If the turtle shows
signs of being disturbed, vessels
will immediately withdraw from the
caution zone at a constant speed
of less than 6 knots®.

PS 4.3.1

When within 300 m of a whale
shark, vessels do not travel
faster than 6 knots and if the
turtle shows signs of being
disturbed, vessels will
immediately withdraw from the
caution zone at a constant
speed of less than 6 knots.

MC 4.3.1

Records demonstrate
no breaches of speed
requirements when
within 300 m of a turtle.

30 For safety reasons, the distance requirements are not applied for a vessel holding station or with limited manoeuvrability, including a seismic vessel towing
equipment and acquiring data, and in the event of an emergency; e.g. loading, back-loading, bunkering, close standby cover for overside working and
emergency situations.
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6.7.4 Routine atmospheric and greenhouse gas emissions: fuel combustion
Context
Project vessels — Section 3.9 Physical environment — Section 4.4 Stakeholder consultation — Section 5
Impact evaluation summary
Source of impact Environmental value potentially | Evaluation
impacted
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Description of source of impact

Atmospheric and GHG emissions associated with internal combustion engines (including all equipment and
generators) and incineration activities (including onboard incinerators) will be generated by the project vessels during
the Petroleum Activity. These have been classified into two categories:

e Atmospheric emissions (non-GHG emissions) are gases or particles produced associated with project vessels
within the Operational Area, which are discharged to the atmosphere and pose a recognised level of adverse
effect on flora, fauna or human health.

e GHG emissions refer to gases that trap heat within the atmosphere by adsorption of longwave radiation reflected
from the earth’s surface.

Considering the duration of the Petroleum Activity (about 40 days, refer to Section 3.7) and the project vessels used
(survey, chase and support), about 1,087 tonnes of GHG emissions are anticipated.

Impact assessment

Environmental value(s) potentially impacted

Air quality

Fuel combustion has the potential to result in localised, temporary reduction in air quality. Potential impacts include a
localised reduction in air quality and contribution to greenhouse gas emissions. Given the short duration and the
offshore location of the Petroleum Activity (150 km north-west of Dampier), which will lead to the rapid dispersion of
the low volumes of atmospheric emissions, the potential impacts are expected to be localised and of no lasting effect.

Greenhouse gas emissions

GHG emissions associated with the Petroleum Activity can contribute to global concentrations. It is important to
acknowledge climate change impacts cannot be directly attributed to any one activity, as they are instead the result of
global GHG, minus global GHG sinks, that have accumulated in the atmosphere since the industrial revolution.

Atmospheric emissions can cause direct impacts to fauna, if they are in the presence of significant releases. Birds, for
example, have been shown to suffer respiratory distress and illness when subjected to extended duration exposure to
air pollutants (Sanderfoot & Holloway, 2017). While a BIA for wedge-tailed shearwater breeding overlaps the
Operational Area, (refer to Section 3.7) species’ breeding occurs from August to April (Table 4-14). Given there are no
significant releases of atmospheric emissions associated with the Petroleum Activity and the vessels will be moving,
facilitating dispersion in an open offshore environment, extended emissions exposure is not expected to occur to any
marine fauna species. Injury or mortality to fauna as a result of atmospheric releases are not expected.

GHG emissions associated with the Petroleum Activity are estimated based on fuel use assumptions for the project
vessels. Calculated GHG emission estimates represent <0.001% of Australia’s total emissions estimated from 2024
(446.4 megatons of carbon dioxide equivalents (DCCEEW, 2024b)).
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Demonstration of ALARP

reduce fuel consumption.

survey vessel
traverse

(7 to 9 km/hr).
CS: Not
considered —
control not
feasible.

speed is set so the
survey objective is
completed. As per
Section 3.8, the

pre-determined
sail lines within the
ASA at a speed of
about 4 to 5 knots

not feasible.

will

control not feasible.

Control considered Control feasibility | Benefit in impact Proportionality Control
(F) and cost/ reduction®? adopted
sacrifice (CS)3"

Legislation, codes and standards

Project vessels comply F: Yes. Marine Order 97 is Control based on Yes

with Marine Order 97 CS: Minimal cost. required under Australian | legislative C5.1
(Marine pollution Standard practice. | regulations; requirements — must
prevention — air pollution), implementation is be adopted.
which details requirements standard practice for
for: commercial vessels as
e International Air applicable to vessel size,
Pollution Prevention type and class. Marine
Certificate, required by Order 97 reduces air
vessel class pollution from vessels.
e use of low-sulphur fuel
when available

e Ship Energy Efficiency
Management Plan,
where required by
vessel class

e onboard incinerator.

Provide emissions data F: Yes. Tracking and reporting of | Control based on Yes

where relevant to vessel CS: Standard emissions, where legislative C5.2

contractor to enable practice. Required relevant give visibility to requirements — must

legislative reporting by legislation and performance and enable | be adopted.

requirements under the Woodside improvement

National Greenhouse and | standards. opportunities to be

Energy Reporting Act identified. Reporting

2007 to be met. increases transparency

and accountability, which
can also drive
performance
improvements.
Good practice
Manage vessel speed to F: No. Vessel Not considered — control | Not considered — No

31 Qualitative measure.

32 Measured in terms of reduction of consequence.
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Demonstration of ALARP

Control considered Control feasibility | Benefit in impact Proportionality Control
(F) and cost/ reduction®? adopted
sacrifice (CS)3"

Professional judgement — eliminate

Do not combust fuel. F: No. All vessels Not considered — control Not considered — No
use internal not feasible. control not feasible.
combustion
engines.

CS: Not
considered —
control not
feasible.

Professional judgement — substitute

None identified.

Professional judgement — engineered solution

None identified.

ALARP statement:

Based on the environmental impact assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e. Decision Type A; Section 2.2.5.2), Woodside considers the adopted controls appropriate to manage the
impacts and risks from fuel combustion. As no reasonable additional/alternative controls were identified that would
further reduce the impacts and risks without grossly disproportionate sacrifice, the impacts and risks are considered
ALARP.

Demonstration of acceptability

Acceptability statement:

The impact assessment has determined that, given the adopted controls, atmospheric emissions during the Petroleum
Activity may result in a localised decrease in local air quality with temporary localised impact to the environment or
human health and no lasting effects. Further opportunities investigated to reduce the impacts and risks have been
described above. The adopted controls are considered good oil-field practice/industry best practice.

Therefore, Woodside considers the adopted controls appropriate to manage the impacts of the described emissions
within the Operational Area to a level that is broadly acceptable.

EPOs, EPSs and MC

EPO Controls Performance standards MC

EPO 5 C5.1 PS 5.1.1 MC 5.1.1

Fuel combustion Project vessels comply with Marine Project vessels compliant Marine assurance
emissions and Order 97 (Marine pollution with Marine Order 97 inspection records
incineration during prevention — air pollution), which (Marine pollution demonstrate

the Petroleum details requirements for: prevention — air pollution). compliance with Marine
Activity will comply | |nternational Air Pollution Vessel marine assurance Order 97.

with Marine Order Prevention Certificate, required | process implemented, to

requirements and by vessel class ensure suitability and

restrict emissions to ; ;
those necessary to e use of low-sulphur fuel when comphanpe W'th, Yes§el
ry available combustion certification/

perform the activity. i o Marine Order requirements.
e Ship Energy Efficiency

Management Plan, where
required by vessel class

e onboard incinerator.
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EPOs, EPSs and MC

EPO

Controls

Performance standards

mMc

C52

Provide emissions data where
relevant to vessel contractor to
enable legislative reporting
requirements under the National
Greenhouse and Energy Reporting
Act 2007 to be met.

PS 5.2.1

Emissions data reporting is
undertaken, as required.

MC 5.2.2

Records demonstrate
emissions data
reporting was
completed as required.
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6.7.5 Routine light emissions: external lighting from project vessels
Context
Project vessels — Section 3.9 Protected species — Section 4.6 Stakeholder consultation — Section 5
Protected places — Section 4.7.1
Impact evaluation summary
Source of impact Environmental value potentially Evaluation
impacted
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Description of source of impact

Routine light emissions include sources that alter ambient light conditions in an environment. Project vessels will
routinely use external lighting to navigate and conduct safe operations at night throughout the Petroleum Activity.
External light emissions from project vessels are typically managed to maintain good night vision for crew members.
Vessel lighting will also be used to communicate the vessel's presence to other marine users (i.e. navigation/warning
lights). Lighting is required for safely operating project vessels and cannot reasonably be eliminated.

External lighting is located on the support and chase vessel decks, with most external lighting directed towards
working areas such as the main decks. The seismic survey vessel will use spot lighting when retrieving and deploying
the streamers. Spot lighting illuminates a working area during this short duration activity, which includes light on the
sea surface.

Lighting from vessels may appear as a direct source from an unshielded lamp with direct line of sight to the observer
or through skyglow. Direct lighting falling upon a surface is referred to as light spill. Skyglow is the diffuse glow caused
by light that is screened from view, but through reflection and refraction creates a glow in the atmosphere. The
distance at which direct light and skyglow may be visible from the source depends on the vessel lighting and
environmental conditions.

Light can typically be seen from a horizontal distance = 3.57 x \ height above sea level. The seismic survey vessel
operational deck may be as high as about 16 m. Thus, light may be visible at sea level from about 14 km. There will
be smaller and insignificant light emissions from the support/chase vessels.

Impact assessment

Environmental value(s) potentially impacted

Lighting from the project vessels may appear from direct unshielded light sources or through skyglow. Where direct
light falls upon the ocean, this area of light is referred to as light spill. Skyglow is the diffused glow reflected and
refracted in the atmosphere, caused by light that is screened from view.

Receptors that have important habitat within a 20 km buffer of the Operational Area were considered as having
potential for interaction, based on recommendations of the National Light Pollution Guidelines for Wildlife Including
Marine Turtles, Seabirds and Migratory Shorebirds (DCCEEW, 2023). The 20 km buffer provides a precautionary limit
based on observed effects of skyglow on marine turtle hatchlings (15 to 18 km) and fledgling seabirds grounded in
response to artificial light 15 km away (DCCEEW, 2023).

Light emissions can affect fauna in two main ways:

e Behaviour: many organisms are adapted to natural levels of lighting, the natural changes associated with the day
and night cycle, and the night-time phase of the moon. Artificial lighting has the potential to create a constant level
of light at night that can override these natural levels and cycles.
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¢ Orientation: organisms such as marine turtles and birds may also use lighting from natural sources to orient
themselves in a certain direction at night. In instances where an artificial light source is brighter than a natural
source, the artificial light may act to override natural cues, leading to disorientation.

Marine fauna expected within the Operational Area are predominantly pelagic fish and zooplankton. The Operational
Area also overlaps or is within 20 km of BIAs and habitat critical to the survival of marine turtles, which are sensitive to
light emissions. Specifically:

o aflatback turtle reproduction (internesting buffer) BIA overlaps the Operational Area (Figure 4-5)

e hawksbill, green and loggerhead reproduction (internesting buffer) BIAs are 7 km, 2 km and 14 km south-east of
the Operational Area, respectively (Figure 4-5)

e a wedge-tailed shearwater breeding and foraging BIA overlaps the Operational Area (Figure 4-9)
e a fairy tern reproduction BIA is 19 km south-east of the Operational Area

o a flatback turtle nesting buffer for habitat critical to the survival of marine turtles overlaps the Operational Area
(Figure 4-14)

e a hawksbill and green turtle nesting buffer for habitat critical to the survival of marine turtles is 8 km south-east of
the Operational Area (Figure 4-14).

Marine turtles

Light emissions interacting with turtle nesting behaviour is widely considered detrimental because of its ability to alter
important nocturnal activities, including choice of nesting sites and hatchlings’ orientation/navigation to the sea
(Witherington & Martin, 2003).

The most significant risk to marine turtles from artificial lighting is the potential disorientation of hatchlings after they
emerge from nests, although the behaviour of breeding adult turtles can also be affected (DCCEEW, 2023). The
Recovery Plan for Marine Turtles in Australia 2017-2027 (Commonwealth of Australia, 2017) considers light pollution
a threat to hatchling orientation, survivability/predation and sea-finding behaviours, and can disrupt nesting behaviours
of mature females.

Hatchlings

Turtle hatchlings emerge from the nest and orient towards the sea. After entering the water, hatchlings use a
combination of cues (wave direction and currents) to orient and travel into offshore waters. Impacts to the sea-finding
behaviour of hatchlings are more common for light sources behind a beach, as lighting offshore will orient emerging
hatchlings towards the sea. Sea-finding behaviour of hatchlings is also impacted by light type and intensity, with
broader spectrum or ‘whiter’ light sources (e.g. light-emitting diodes and metal halide lamps) having more of an impact
on hatchling sea-finding orientation compared to a narrow spectrum of light, such as low-pressure sodium lighting
(Gomez Isaza, et al., 2025).

Artificial light at close distances can impact hatchling dispersal once they are in the water. Light spill may ‘entrap’
hatchling swimming behaviour. During the early part of their offshore dispersal, hatchlings exhibit slower swimming
speeds, reducing the success of their seaward dispersion and causing them to spend more time in the predator-rich
nearshore waters (Thums, et al., 2016; Truscott, et al., 2017; Wilson, et al., 2018).

Flatback turtle hatchlings do not undertake oceanic migrations offshore to deep, pelagic waters. Instead, juveniles
grow to maturity in shallow coastal waters close to their natal beaches (Musick & Limpus, 1996). Project vessels will
be continually moving during data acquisition and will not be in a fixed position; the closest the project vessels may
come in relation to the nearest nesting sites (on Montebello Islands) is 28 km. At this distance, skyglow and light spill
from project vessels will not reach any nesting beach and impacts to hatchlings are not anticipated.

Adults

Artificial lighting may affect where turtles choose to emerge to the beach, the success of nest construction, whether
nesting is abandoned, and the seaward return of adults (Salmon, et al., 1995; Witherington, 1992; Pendoley
Environmental, 2020a). However, such lighting impacts typically arise from residential and industrial development
overlapping the coastline, rather than from offshore activities.

The internesting period is the duration between each successive clutch during that season. The females remain close
to rookeries or beaches; therefore, designated and defined buffer zones have been gazetted immediately seaward
from nesting beaches. While there are reproduction (internesting buffer) BIAs and habitat critical buffer areas either
overlapping or within 20 km of the Operational Area, marine turtles do not use light cues to guide internesting
behaviours (Pendoley, 2000). To date, there is no evidence to suggest internesting turtles are attracted to light from
offshore vessels (Pendoley Environmental, 2020b). As such, light emissions from the facility and vessels are unlikely
to result in displacement of, or behavioural changes to, individuals in these life stages. Given the water depth of the
Operational Area and lack of preferred foraging habitat, marine turtles are expected to be present in very low numbers
only over the area where light could be visible from the Petroleum Activity. Further detail on the potential for flatback
turtle presence within the Operational Area is provided in Section 4.6.2.1.

Light emissions from project vessels are unlikely to result in more than localised behavioural disturbance to isolated
transient individuals, with low-level effect to the species.
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Seabirds

Artificial lighting can attract and disorient seabird species, resulting in behavioural changes such as circling light
sources or disrupting foraging, or injury and mortality near the light source as a result of collision (Gaston, et al.,
2014).

The most vulnerable life stages for seabirds and migratory shorebirds are nesting adults or fledglings. Nesting or
fledgling seabirds and migratory shorebirds are vulnerable to artificial lighting within 20 km of the nesting location
(DCCEEW, 2023). A breeding BIA for the wedge-tailed shearwater overlaps the Operational Area. The nearest

potential seabird roosting habitat is located on the Montebello Islands, 28 km south-east of the Operational Area.

Fledgling shearwaters are predominantly impacted by onshore lighting sources, which can override sea-finding cues
and attract fledglings further inland, preventing them from reaching the sea (Mitkus, et al., 2018). However, given the
timing of the Petroleum Activity (refer to Section 3.7), there is no overlap with the wedge-tailed shearwater fledgling
emergence period (early April, refer to Table 4-14).

Adult shearwaters are vulnerable to artificial lighting during the breeding cycle, when returning to and leaving the
nesting colony to maintain nesting sites or to forage (refer to Section 4.6.4.1). Foraging wedge-tailed shearwaters may
be attracted to sources of light emissions to feed on fish drawn to the light; however, the species feeds predominantly
during the day, in association with pelagic predators (Catry, et al., 2009). Most foraging trips are short, with single day
foraging trips significantly more common than any other length, with birds returning to nesting/roosting sites between
trips. The number of wedge-tailed shearwaters in the Operational Area at night is expected to be low, given the
primarily diurnal foraging behaviour. There is also no emergent land that could be used for roosting or nesting habitat
within the Operational Area. Given the foraging behaviours of roosting shearwaters, artificial light from the Operational
Area is not predicted to disrupt critical breeding behaviours within important nesting habitat nor displace seabirds from
nesting habitat.

The risk associated with collision from seabirds attracted to the light is considered to be low, given the slow moving
speed of project vessels within the Operational Area. Impacts are expected to be localised and low-level behavioural
disturbance to isolated individuals, with displacement from important habitat not expected.

Other marine fauna

Zooplankton, including krill, may be impacted by vessel lighting via disruption to diel vertical migration, the daily
movement of individuals in the water column in response to natural changes ambient light levels (Berge, et al., 2020).
Increased light levels can cause zooplankton to migrate to deeper waters where light levels are lower, with cascading
trophic impacts. Such impacts would be highly localised within the vicinity of the vessel (e.g. up to 200 m depth,
Berge, et al. (2020)) and low-level given the vessel is continually moving, albeit at a slow speed (unlike in Berge, et al.
(2020)). Given the transient nature of the light sources, impacts to zooplankton populations is expected to be localised
and low-level and is not expected to result in ecosystem level impacts.

Lighting from project vessel activities in the Operational Area may result in the localised aggregation of pelagic fish
around the vessel. These aggregations of fish due to light spill are considered localised and temporary; such
aggregations would only occur during hours of darkness with any aggregating fish dispersing during the day. Given
the short duration of the activity, and that the vessel is continually moving, long-term changes to fish species
composition, distribution or abundance are not considered credible. Any localised or low-level impacts to fish are not
expected to impact on any commercial fisheries in the area.

Marine parks

The Operational Area overlaps a small portion of the Montebello AMP — Multiple Use Zone (refer to Figure 4-11). Light
emissions from the project vessels will therefore be visible within the AMP; species within the AMP have been
assessed in the sections above. Given the small scale of impacts and activity overlap with the AMP, vessel lighting is
not expected to impact the values of the AMP (values are described in the Master Existing Environment; refer to
Section 2.2.3).
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Demonstration of ALARP

Control considered Control feasibility Benefit in impact Proportionality Control
(F) and cost/ reduction® adopted
sacrifice (CS)*

Legislation, codes and standards

None identified.

Good practice

Implement Woodside’s F: Yes. The SBMP is Woodside’s | Benefit outweighs Yes

Offshore Seabird Management | cs: Minimal. process to manage the cost/sacrifice. C 6.1

Plan (SBMP) (Section 7.2.3), Standard Woodside impacts of artificial light

that includes: process. emissions during

e standardisation and petroleum activities. It is

maintenance of c.ieS|'gned to minimise the
record-keeping and Ilkellhood of |mpacts to
reporting of seabird seabirds from light
interactions emissions. If impacts to

) seabirds are identified,

* procedures on seabird implementing the SBMP
intervention, care and provides controls that can
management manage the Petroleum

e regulatory reporting Activity such that ongoing
requirements for seabirds impacts are mitigated.
(unintentional death of or
injury to seabirds that
constitute MNES)

e ascalable, adaptive
management process,
should impacts to
nocturnal seabirds be
detected.

Limit lighting to the minimum F: Yes. Reduces impact to as low | Benefit outweighs Yes

required for navigational and CS: Minimal. as it can reasonably be. cost/sacrifice. C6.2

safe working requirements,

except in emergency events.

33 Qualitative measure.
34 Measured in terms of reduction of consequence.
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Demonstration of ALARP

Control considered

Control feasibility
(F) and cost/
sacrifice (CS)%*

Benefit in impact
reduction®

Proportionality

Control
adopted

Professional judgement — eliminate

Vary the timing of the
Petroleum Activity to avoid
peak wedge-tailed shearwater
breeding period (August to
April, refer to Table 4-14).

F: Yes. Variation of
timing to avoid
shearwater breeding
periods is technically
feasible, although it is
not considered
practicable.

The Operational Area
overlaps with the
shearwater BIA and
may be occasionally
visited by migratory
and oceanic birds.
However, the
Operational Area
does not contain any
emergent land that
could be used as
roosting or nesting
habitat and contains
no known critical
habitats for any
species, meaning the
risk of potential
impacts to seabirds is
low.

CS: The survey
period is aligned with
previous surveys to
replicate Pluto
monitor survey
activity as closely as
practicable and
minimise variables
(refer to Section 3.7).

Given the potential
impacts to seabirds
during this activity are
highly localised,
implementing this control
would not reduce the
consequence. Timing is
outside of shearwater
fledging period.

Grossly
disproportionate.
Implementing the
control requires
considerable cost
sacrifice for
minimal
environmental
benefit.

The cost/sacrifice
outweighs the
benefit gained.

No

Restrict the Petroleum Activity
to daylight hours, eliminating
the need for external work
lights.

F: Yes. Restricting
the Petroleum Activity
to daylight hours is
technically feasible,
although not
considered to be
reasonably
practicable.

CS: Significant cost
sacrifice. Limiting the
survey to daylight
hours would
significantly increase
the duration of the
survey, and therefore
result in further
potential for
interference with
other marine users
(particularly
commercial fisheries).

Negligible reduction in
consequence given the
duration and nature of
the activity.

Grossly
disproportionate.
Implementation of
the control
requires
considerable cost
sacrifice for
minimal
environmental
benefit.

No
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Demonstration of ALARP

with light sources designed to
minimise impacts to seabirds,
shorebirds and marine turtles:

Use intermittent lights
instead of fixed.

Use motion sensors to turn
lights on only when
needed.

Use luminaires with
spectral content
appropriate for the species
present.

Avoid high-intensity light of
any colour.

external lighting with
the alternative lighting
is technically feasible,
although is not
considered to be
practicable.

CS: Significant cost
sacrifice. Retrofitting
all external lighting on
the project vessels
would result in
considerable cost and
time expenditure.

sensitivities (e.g. turtle
nesting beaches) and the
potential impacts to
marine turtles, nesting
seabirds and fledglings
during this activity,
implementation of
alternative vessel lighting
would not reduce the
consequence.

Potential for minor
reduction in impacts to
individual foraging
seabirds that may transit
the Operational Area, as
outlined in the National
Light Pollution Guidelines
(DCCEEW, 2023).

disproportionate.
Implementation
requires
considerable cost
sacrifice for
minimal
environmental
benefit.

The cost/sacrifice
outweighs the
benefit gained.

Control considered Control feasibility Benefit in impact Proportionality Control
(F) and cost/ reduction’* adopted
sacrifice (CS)3*

Vary the timing of the F: Yes. Peak turtle nesting Disproportionate. No

Petroleum Activity to avoid CS: The survey periods at the The cost/sacrifice

peak turtle nesting periods period is aligned with | Montebello, Barrow, outweighs the

(October to March). previous surveys to Lowendal and Muiron benefit gained.
replicate Pluto Islands, North West Cape
monitor survey and Ningaloo Coast
activity as closely as | extend from spring
practicable and through to autumn, and
minimise variables to plan the surveys to
(refer to Section 3.7). | avoid turttle ?eﬁt'”g would

_ mean potentially

A. rgstrlct|on on the completing the activities
timing of the S during the humpback
Petroleum Activity is whale migration seasons.
already proposed to Given the distance of
on theldls.charge of activities from nesting
the seismic spumﬁ to habitat and potential for
ae‘;e;'%? ?;:isc:geo; tﬁe impact, implementing this
P 9 control would not reduce
humpback whale and the consequence.
pygmy blue whale
migration (refer to
C 3.8).

Professional judgement — substitute

Substitute external lighting F: Yes. Replacing Given the distance from Grossly No

Professional judgement — engineered solution

None identified.

ALARP statement:

Based on the environmental impact assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e. Decision Type A; Section 2.2.5.2), Woodside considers the potential impacts from routine light emissions
from project vessels within the Operational Area to be ALARP. This includes consideration of the nature of light
emissions for the duration of the Petroleum Activity, and the requirements for external lighting for safe operations. As
no reasonable additional/alternative controls were identified that would further reduce the impacts and risks without
grossly disproportionate sacrifice, the impacts are considered ALARP.
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Demonstration of acceptability

Acceptability statement:

The impact assessment has determined that routine light emissions from project vessels may result in impacts limited
to localised and low-level behavioural disturbance to marine fauna (but not affecting ecosystem function), physical or
biological attributes. Further opportunities investigated to reduce the impacts and risks have been described above. A
breeding BIA for the wedge-tailed shearwater overlaps the Operational Area. However, the Petroleum Activity is
outside the fledgling emergence period. Conservation advice and the National Light Pollution Guidelines (DCCEEW,
2023) were considered during the impact evaluation and the Petroleum Activity is determined to be consistent with the
advice and guidelines.

Therefore, Woodside considers standard operations appropriate to manage the impacts and risks of routine light
emissions to a level that is broadly acceptable.

EPOs, EPSs and MC

EPO

Controls

Performance standards

MC

EPO 6a

No impacts to
marine fauna from
light emissions
greater than that
caused by the
minimum required
for safe work and
navigation.

EPO 6b

No displacement of
marine turtles from
habitat critical
during nesting and
internesting periods
so marine turtles’
biologically
important behaviour
can continue in
BlAs.

C61

Implement the Woodside SBMP
(Section 7.2.3), that includes:

e standardisation and
maintenance of record-keeping
and reporting of seabird
interactions

e procedures on seabird
intervention, care and
management

e regulatory reporting
requirements for seabirds
(unintentional death of or injury
to seabirds that constitute
MNES)

e a scalable, adaptive
management process, should
impacts to nocturnal seabirds be
detected.

PS 6.1.1

Implement Woodside’s
SBMP.

MC 6.1.1

Relevant crew inductions
to include requirements
under the SBMP.

MC 6.1.2

Seabird sightings and
interactions (where
occurrent) recorded in
offshore marine fauna
log.

MC 6.1.3

Copy of regulatory
reports completed as
required in accordance
with the SBMP.

MC6.1.4

Records demonstrate
adaptive management
process is implemented
should impacts to
nocturnal seabirds be
detected.

C6.2

Limit lighting to the minimum
required for navigational and safe
working requirements, except in
emergency events.

PS6.2.1

Lighting is limited to that
required for safe working
and navigation.

MC 6.2.1

Inspection records
demonstrate lighting was
limited to the minimum
required for safe working
and navigation.
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6.7.6 Routine and non-routine discharges: project vessels
Context
Project vessels — Section 3.9 Biological environment — Section 4.5 Stakeholder consultation — Section 5
Physical environment — Section 4.4
Impact evaluation summary
Source of impact Environmental value potentially | Evaluation
impacted
e g
3| £ 3
z o a 1S
o 5 | 8 € 2
£l 2| £| 3 §| & ¢ 2 | =
= © £ = 3 % o (o)) e =
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s| s| | 8| 2| 8| 8| 6| L& |3s|S| 8| 5
S| = |l 2 |lulo|leoalaoal|l ol Tl | I < @)
Routine discharge of sewage, X X A F - LCS EPO
grey water and putrescible GP 7
wastes to marine environment Py
from project vessels
(]
Routine discharge of deck and X X %
bilge water to marine a
environment from project 3
vessels ®©
>
Routine discharge of brine or X X T
cooling water to the marine %
environment from project
vessels
Non-routine discharge of X X
firefighting media

Description of source of impact

Project vessels routinely generate or discharge:

e small volumes (up to 15 m?® per vessel per day) of treated sewage and putrescible wastes to the marine
environment, using an average volume of 75 L/person/day and a maximum of 200 persons on board; however,
these vessels will have considerably less persons on board

¢ relatively small volumes of bilge water from tanks that receive fluids from many parts of the vessel and can contain
water, oil, detergents, solvents, chemicals, particles and other liquids, solids or chemicals

e variable amounts of water from vessel decks, discharged directly overboard or via deck drainage systems;
sources could include rainfall events and activities such as cleaning and washdown of equipment and decks

e cooling water from machinery engines and brine produced during the desalination process of reverse osmosis to
produce potable water onboard project vessels.

Non-routine project vessel discharges may include firefighting media. Project vessels may be equipped with

firefighting foam systems, which typically supply 3% AFFF concentrates. These concentrates may be mixed with

seawater and discharged where project vessel helideck testing requirements (typically annual) fall within the on-hire

period, and in an emergency.

Environmental risks relating to the incorrect disposal/discharge of waste would be unplanned (non-routine/accidental)
and are addressed in Section 6.8.5.

Impact assessment

Environmental value(s) potentially impacted

The main environmental impact associated with ocean disposal of sewage and other organic wastes (i.e. putrescible
waste) is eutrophication. Eutrophication occurs when the addition of nutrients, such as nitrates and phosphates,
causes adverse changes to the ecosystem, such as oxygen depletion and phytoplankton blooms. Other contaminants
of concern in these discharges may include ammonia, E. coli, faecal coliform, volatile and semi-volatile organic
compounds, phenol, hydrogen sulphide, metals, surfactants and phthalates.
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Bilge tanks receive fluids from many parts of the vessel. Bilge water can contain water, oil, detergents, solvents,
chemicals, particles and other liquids, solids or chemicals. Bilge water will be treated using an oily water separator or
transported onshore for treatment and disposal. If not treated before discharge, there would be potential for a
localised and low level increase in nutrient concentrations due to the high level of dilution and the natural daily nutrient
flux that occurs within the region. The potential impact from routine discharge of treated or untreated sewage, grey
water, bilge water and putrescible wastes is expected to be localised with no lasting effect.

The discharges outlined, which may include other non-organic contaminants (e.g. bilge water, deck drainage and
cooling water), will be rapidly diluted when discharged. Variable water could also be discharged from the decks of
project vessels directly overboard or via deck drainage systems. Water sources could include rainfall events and deck
activities such as cleaning and washdown of equipment and decks. They are expected to be in very small quantities
and concentrations that do not pose any significant risk to any relevant receptors. As such, no significant impacts from
the planned (routine and non-routine) discharges listed above are anticipated, because of the minor quantities
involved and the expected localised mixing zone and high level of dilution into the open water marine environment of
the Operational Area.

Woodside monitored sewage discharges during its Torosa-4 appraisal drilling campaign, which demonstrated a 10 m?
sewage discharge reduced to about 1% of its original concentration within 50 m of the discharge location. In addition
to this, monitoring at distances of 50, 100 and 200 m downstream of the platform and at five different water depths
confirmed discharges were rapidly diluted, and no elevations in water quality monitoring parameters (e.g. total
nitrogen, total phosphorous and selected metals) were recorded above background levels at any station (Woodside,
2011). Mixing and dispersion would be further facilitated in deep offshore waters, consistent with the location of the
Operational Area, through regional wind and large-scale current patterns resulting in the rapid mixing of surface and
near-surface waters where sewage discharges may occur. Studies investigating the effects of nutrient enrichment
from offshore sewage discharges indicate the influence of nutrients in open marine areas is much less significant than
that experienced in enclosed areas (Mclintyre & Johnston, 1975).

Furthermore, open marine waters do not typically support areas of increased ecological sensitivity, due to the lack of
nutrients in the upper water column and lack of light penetration at depth. Therefore, presence of receptors such as
fish, reptiles, birds and cetaceans in significant numbers within the Operational Area is unlikely. Research also
suggests zooplankton composition and distribution are not affected in areas associated with sewage dumping
grounds (Mclintyre & Johnston, 1975). Plankton communities are expected to rapidly recover from any such localised
impact with no lasting effect, as they are known to have naturally high levels of mortality and a rapid replacement rate.

Additional discharges outlined, which may include other non-organic contaminants, will be rapidly diluted through the
same mechanisms as above. They are expected to be intermittent and in very small quantities and concentrations as
to not pose significant risk to any relevant receptors.

AFFFs are typically comprised of a mix of organic and fluorinated surfactants. However, novel and emerging AFFF
products may also be comprised of fluorine-free formulations. When discharged in bodies of water, both
fluorine-containing and fluorine-free AFFF formulations may deplete dissolvable oxygen content. However, when
diluted in low concentrations such as in the event of helideck system testing, or use in an emergency to suppress fire,
these foams are considered to have relatively low toxicity (Department of Environment and Heritage Protection,
2016). Further, concerns regarding toxicity of AFFF discharges are typically associated with land and waterways near
sites with frequent or prolonged applications. This includes military sites such as defence areas and civilian sites such
as airports and industrial areas (Moody & Field, 2000; Hu, et al., 2016). The non-routine discharge of AFFF in the
open water environment of the Operational Area during helideck system testing or in the emergency event of a fire are
not consistent with these conditions.

Given the toxicological effects of AFFFs are associated with sites of frequent or prolonged applications, and the notion
that non-routine AFFF discharges during the activity would be expected to rapidly disperse in the open water
environment of the Operational Area, any impacts are expected to be localised and temporary in nature. Additionally,
potential impacts of AFFF discharge through helideck system testing or in an emergency are outweighed by the
environmental and health and safety benefits that are achieved by preventing more severe adverse impacts that could
result from an uncontrolled emergency.

The Operational Area overlaps a small portion of the Montebello AMP — Multiple Use Zone (refer to Figure 4-11).
Routine vessel discharges within the AMP will impact water quality, as described above. However, given the small
scale of impacts, routine vessel discharges are not expected to impact the values of the AMP (refer to the Master
Existing Environment, Section 2.2.3).

Two KEFs overlap the Operational Area: Continental Slope Demersal Fish Communities and Ancient Coastline at

125 m depth contour (Section 4.7). While these KEFs may support increased marine fauna biodiversity, impacts to the
values of these KEFs are not expected. As such, no significant impacts from the planned vessel discharges described
above are anticipated because of the minor quantities involved, the expected localised mixing zone and high level of
dilution into the open water marine environment of the Operational Area.
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Demonstration of ALARP

Control considered Control feasibility | Benefit in impact Proportionality | Control
(F) and cost/ reduction adopted
sacrifice (CS)%*

Legislation, codes and standards

Apply Marine Order 95 F: Yes. No reduction in Controls based Yes

(Marine pollution CS: Minimal cost. likelihood or on legislative C71

prevention — garbage) as Standard practice. consequence would requirements —

appropriate to vessel class, result. must be

which includes the following adopted.

requirements:

e Maintenance of a

Garbage Log Book.
e Discharge of putrescible
waste not permitted
within Operational Area
(i.e. <3 NM from land).
o Discharges of greywater
permitted.
Comply with Marine F: Yes. No reduction in Controls based Yes
Order 96 (Marine pollution CS: Minimal cost. likelihood or on legislative C72

prevention — sewage) as

appropriate to vessel class,

specifically:

¢ avalid International Spill
Pollution Prevention
Certificate, as required
by vessel class

e an AMSA-approved
sewage treatment plant

e asewage commuting
and disinfecting system

e asewage holding tank
sized appropriately to
contain all generated
waste (black and grey
water)

e discharge of sewage that
is not comminuted or
disinfected only
occurring at more than
12 NM from the nearest
land

o discharge of sewage that
is comminuted or
disinfected using a
certified approved
sewage treatment plant
only occurring at more
than 3 NM from the
nearest land

e sewage discharged at a
moderate rate while the

Standard practice.

consequence would
result.

requirements —
must be
adopted.

3 Qualitative measure.
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Demonstration of ALARP

Control considered Control feasibility | Benefit in impact Proportionality | Control
(F) and cost/ reduction adopted
sacrifice (CS)%*

vessel is proceeding
(> four knots).

Comply with Marine F: Yes. No reduction in Controls based Yes
Order 91 (Marine Pollution CS: Minimal cost. likelihood or on legislative C7.3
prevention — oil) as relevant | standard practice. consequence would requirements —

to vessel class, which result. must be

includes mandatory adopted.

measures for processing oily
water before discharge:

e Machinery space
bilge/oily water shall
have International
Maritime Organization
(IMO)-approved oil
filtering equipment
(oil/water separator) with
an online monitoring
device to measure
oil-in-water content to be
less than 15 ppm before
discharge.

e |IMO-approved oil filtering
equipment shall have an
alarm and an automatic
stopping device, or be
able to recirculate if
oil-in-water concentration
exceeds 15 ppm.

e A deck drainage system
shall be able to control
the content of discharges
for areas of high risk of
fuel, oil, grease or
hazardous chemical
contamination.

e There shall be a waste
oil storage tank
available, to restrict oil
discharges.

¢ If machinery space bilge
and deck drainage
discharges cannot meet
the oil content standard
of <15 ppm without
dilution or be treated by
an IMO-approved
oil/water separator, they
will be contained
onboard and disposed
onshore.

¢ A valid International Spill
Pollution Prevention
Certificate shall be
provided, as required by
vessel class.
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Demonstration of ALARP

Chapter 11-2, Part C,
Regulation 10 amendments
(IMO, 2023) related to the
use and storage of
firefighting foams containing
perfluoroctane sulfonic acid
(PFOS)%, as outlined in
MSC.532(107), including:

e For vessels constructed
on or after 1 January
2026, no use or storage
of extinguishing media
containing PFOS.

e For vessels constructed
before 1 January 2026,
no use or storage of
extinguishing media
containing PFOS,
beyond the date of first
survey on or after
1 January 2026.

Standard practice.

amendments, as
outlined in
MSC.532(107), may
reduce the presence of
PFOS-containing
firefighting foams on
vessels. While not yet
incorporated into
relevant Australian
domestic legislation,
implementing
contemporary IMO
requirements for the
use and storage of
fire-extinguishing media
is consistent with
international best
practice.

Control considered Control feasibility | Benefit in impact Proportionality | Control
(F) and cost/ reduction adopted
sacrifice (CS)%*

Good practice

Chemicals will be selected F: Yes. Assessment of all The Woodside Yes

with the lowest practicable CS: Minimal cost. chemicals intended or Environment C74

environmental impacts and Standard practice. likely to be discharged | Chemical

risks, subject to technical to the marine Selection and

constraints. environment provides Assessment

Woodside the Guideline, or
opportunity to equivalent, is
understand potential routinely
environmental impacts implemented at
of a potential chemical Woodside and
release before the Offshore
discharge. Chemical
Notification
Scheme
(OCNS), which it
is based on, is
widely used and
accepted
throughout
industry. The
cost of
implementation
is outweighed by
the potential
environmental
benefits.

Vessel firefighting system F: Yes. Consistency with IMO Benefit Yes

(portable or in-built) to be CS: Minimal cost. SOLAS Chapter 11-2, outweighs cost/ C75

consistent with IMO SOLAS Part C, Regulation 10 sacrifice.

36 As per IMO resolution MSC.523(107), the phrase “containing perfluorooctane sulfonic acid (PFOS)” should mean present in

concentrations of PFOS above 10 mg/kg (0.001% by weight).
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Demonstration of ALARP

Control considered Control feasibility | Benefit in impact Proportionality | Control
(F) and cost/ reduction adopted
sacrifice (CS)%*

Professional judgement — eliminate

Store, transport and F: No. Would Not considered — Not considered — No
treat/dispose sewage, present additional control not feasible. control not

greywater, putrescible and safety and hygiene feasible.

bilge wastes onshore. hazards resulting

from storing, loading
and transporting the
waste material.

CS: Not
considered — control
not feasible.

Professional judgement — substitute

None identified.

Professional judgement — engineered solution

None identified.

ALARP statement:

Based on the environmental impact assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e. Decision Type A; Section 2.2.5.2), Woodside considers the adopted controls appropriate to manage the
impacts and risks of planned routine discharges from the project vessels. As no reasonable additional/alternative
controls were identified that would further reduce the impacts and risks without grossly disproportionate sacrifice, the
impacts and risks are considered ALARP.

Demonstration of acceptability

Acceptability statement:

The impact assessment has determined that, given the adopted controls, planned (routine and non-routine)
discharges from project vessels may result in temporary localised impacts to habitat (but not affecting ecosystem
function), physical or biological attributes, with no lasting effect. Further opportunities investigated to reduce the
impacts and risks have been described above. The adopted controls are considered good oil-field practice/industry
best practice and meet legislative requirements under Marine Orders 91, 95 and 96.

Therefore, Woodside considers the adopted controls appropriate to manage the impacts and risks of these discharges
to a level that is broadly acceptable.

EPOs, EPSs and MC

EPO Controls Performance standards MC

EPO 7 C7.1 PS7.1.1 MC 7.1.1

Vessel discharges Apply Marine Order 95 (Marine Project vessels comply Marine assurance
shall meet pollution prevention — garbage) as with Marine Order 95 records demonstrate
requirements appropriate to vessel class, which (Marine pollution project vessels comply
defined by Marine includes the following requirements: | prevention — garbage) as with Marine Order 95

Orders and the « Maintenance of a Garbage Log appropriate to vessel class. | (Marine pollution
Woodside chemical Book. prevention — garbage) as
assessment and . . appropriate to vessel
approval process. e Discharge of putrescible waste class.

not permitted within Operational
Area (i.e. <3 NM from land).

o Discharges of greywater
permitted.
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EPOs, EPSs and MC

EPO

Controls

Performance standards

MC

C7.2

Comply with Marine Order 96
(Marine pollution prevention —
sewage) as appropriate to vessel
class, specifically:

e avalid International Spill
Pollution Prevention Certificate,
as required by vessel class

e an AMSA-approved sewage
treatment plant

e asewage commuting and
disinfecting system

e asewage holding tank sized
appropriately to contain all
generated waste (black and grey
water)

e discharge of sewage that is not
comminuted or disinfected only
occurring at more than 12 NM
from the nearest land

e discharge of sewage that is
comminuted or disinfected using
a certified approved sewage
treatment plant only occurring at
more than 3 NM from the
nearest land

e sewage discharged at a
moderate rate while the vessel
is proceeding (> four knots).

PS7.2.1

Project vessels compliant
with Marine Order 96
(Marine pollution
prevention — sewage) as

appropriate to vessel class.

MC 7.2.1

Marine assurance
records demonstrate
project vessels comply
with Marine Order 96
(Marine pollution
prevention — sewage) as
appropriate to vessel
class.

Cc73

Comply with Marine Order 91
(Marine pollution prevention — oil) as
relevant to vessel class, which
includes mandatory measures for
processing oily water before
discharge:

e Machinery space bilge/oily water
shall have IMO-approved oil
filtering equipment (oil/water
separator) with an online

PS 7.3.1

Project vessels’ deck
drainage and bilge water
discharges will comply with
Marine Order 91 (Marine
pollution prevention — ail),
which details expectations
on first response and
emergency management
when a hydrocarbon spill
has occurred.

MC 7.3.1

Marine assurance
records demonstrate
project vessels comply
with Marine Order 91
(Marine pollution
prevention — oil) and has
in place a current
Shipboard Oil Pollution
Emergency Plan
(SOPEP) (as appropriate
to vessel class).

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: X0000AH1500001177

Revision: 0

Page 260 of 405

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




Pluto 4D Monitor 3 Marine Seismic Survey Environment Plan

EPOs, EPSs and MC

EPO

Controls

Performance standards

MC

monitoring device to measure
oil-in-water content to be less
than 15 ppm before discharge.

e |[MO-approved olil filtering
equipment shall have an alarm
and an automatic stopping
device, or be able to recirculate
if oil-in-water concentration
exceeds 15 ppm.

e A deck drainage system shall be
able to control the content of
discharges for areas of high risk
of fuel, oil, grease or hazardous
chemical contamination.

e There shall be a waste oil
storage tank available, to restrict
oil discharges.

¢ If machinery space bilge and
deck drainage discharges
cannot meet the oil content
standard of <15 ppm without
dilution or be treated by an
IMO-approved oil/water
separator, they will be contained
onboard and disposed onshore.

e A valid International Spill
Pollution Prevention Certificate
shall be provided, as required by
vessel class.

PS7.3.2

Machinery space bilge/oily
water will be discharged to
meet the oil content
standard of <15 ppm
without dilution.

MC 7.3.1

Environmental inspection
records demonstrate
maintained and up to
date oil discharge
records for vessels.

C74

Chemicals will be selected with the
lowest practicable environmental
impacts and risks, subject to
technical constraints.

PS 7.4.1

All chemicals intended or
likely to be discharged to
the marine environment
are assessed and
approved before use in
accordance with the
Woodside Environment
Chemical Selection and
Assessment Guideline, or
equivalent, (see

Section 7.2.1) to ensure
the impacts associated
with use are ALARP and
acceptable.

MC 7.4.1

Records demonstrate the
chemical selection,
assessment and
approval process for
operational chemicals is
followed.

Cc7.5

Vessel firefighting system (portable
or in-built) to be consistent with IMO
SOLAS Chapter 11-2, Part C,
Regulation 10 amendments (IMO,
2023) related to the use and storage
of firefighting foams containing
PFOS, as outlined in
MSC.532(107):

e For vessels constructed on or
after 1 January 2026, no use or
storage of extinguishing media
containing PFOS.

PS7.5.1

Project vessel firefighting
systems consistent with
IMO SOLAS Chapter 11-2,
Part C, Regulation 10
amendments related to the
use and storage of
firefighting foams
containing PFOS, as
outlined in MSC.532(107).

MC 7.5.1

Marine assurance
records demonstrate
project vessels
firefighting systems are
consistent with IMO
SOLAS Chapter 11-2,
Part C, Regulation 1 —
amendments related to
the use and storage of
firefighting foams
containing PFOS, as
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EPOs, EPSs and MC

EPO

Controls

Performance standards

MC

e For vessels constructed before
1 January 2026, no use or
storage of extinguishing media
containing PFOS, beyond the
date of first survey on or after
1 January 2026.

outlined in

MSC.532(107).
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6.8 Unplanned activities (accidents, incidents, emergency situations)

6.8.1 Quantitative spill risk assessment methodology

RPS undertook quantitative hydrocarbon spill modelling (RPS, 2022), on behalf of Woodside, using a 3D
hydrocarbon spill trajectory and weathering model, Spill Impact Mapping and Analysis Program (SIMAP),
which is designed to simulate the transport, spreading and weathering of specific hydrocarbon types under the
influence of changing meteorological and oceanographic forces. A 500 m® instantaneous release of marine
diesel oil based on a vessel collision at Lady Nora 2 well was used as a surrogate release scenario. This
surrogate release scenario is about 20 km to the east of the Operational Area and is 40% larger volume then
the worst-case credible scenario for this Petroleum Activity. Therefore, this scenario is considered suitable for
informing the impacts from the worst-case hydrocarbon release of marine diesel from a vessel collision
(Section 6.8.2), given its conservative volume and its proximity to sensitive receptors and shorelines in the
region.

A stochastic modelling scheme was followed in this study, whereby SIMAP was applied to repeatedly simulate
the defined credible spill scenarios using different samples of current and wind data. These data samples were
selected randomly from an historic time-series of wind and current data representative of the study area.
Results of the replicate simulations were then statistically analysed and mapped to define contours of
percentage probability of contact at identified thresholds around the hydrocarbon release point.

The model simulates surface releases and uses the unique physical and chemical properties of a hydrocarbon
type to calculate rates of evaporation and viscosity change, including the tendency to form oil-in-water
emulsions. Moreover, the unique transport and dispersion of surface slicks and in-water components
(entrained and dissolved) are modelled separately. Thus, the model can be used to understand the wider
potential consequences of a spill, including direct contact of hydrocarbons due to surface slicks (floating
hydrocarbon) and exposure of organisms to entrained and dissolved aromatic hydrocarbons in the water
column.

During each simulation, the SIMAP model records the location (by latitude, longitude and depth) of each
particle (representing a given mass of hydrocarbons) on or in the water column, at regular time steps. For any
particles that contact a shoreline, the model records the accumulation of hydrocarbon mass that arrives on
each section of shoreline over time, less any mass that is lost to evaporation and subsequent removal by
current and wind forces.

The collective records from all simulations are then analysed by dividing the study region into a 3D grid. For
surface hydrocarbons (floating oil), the sum of the mass in all hydrocarbon particles located within a grid cell,
divided by the area of the cell, provides the hydrocarbon concentration estimates in that grid cell at each model
output time interval. For entrained and dissolved aromatic hydrocarbon particles, concentrations are calculated
at each time step by summing the mass of particles within a grid cell and dividing by the volume of the grid
cell. The process is also subject to the application of spreading filters that represent the expected mass
distribution of each distinct particle. The concentrations of hydrocarbons calculated for each grid cell, at each
time step, are then analysed to determine whether concentration estimates exceed defined threshold
concentrations.

Hydrocarbon spill modelling assessments undertaken by RPS undergo initial sensitivity modelling to determine
appropriate time to add to the simulation after cessation of the spill. The amount of time after the spill is based
on the time required for the modelled concentrations to practically drop below threshold concentrations
anywhere in the model domain in the test cases. This assessment is done by post-processing the sensitivity
test results and analysing time-series of median and maximum concentrations in the water and on the surface.

6.8.1.1 Hydrocarbon characteristics

Table 6-12 summarises the characteristics of the marine diesel used as the basis for the modelling study and
subsequently used to inform the assessment of credible hydrocarbon spills. Additional detail on the
characteristics of marine diesel is also provided in the sections below.
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Table 6-12: Characteristics of marine diesel used for modelling and ecotoxicological studies

c — — Component | Volatile Semi- Low Residual | Aromatics
S £ ;%’ (%) volatile volatility (%) (%)

s o 39 | 39 (%) (%)

0o s 0 = o

o= 22 | 8% Boiling <180 | 180to | 265to >380 | Of whole
4 £® | 8% bpoint(°C) 265 380 oil <380
= (a] >
Diesel 0.829 4.0 - 6 34.6 544 5 -

6.8.1.1.1 Marine diesel

Marine diesel is a mixture of volatile and persistent hydrocarbons with low proportions of highly volatile and
residual components. In general, about 6% of the oil mass should evaporate within the first 12 hours (boiling
point <180°C); a further 35% should evaporate within the first 24 hours (boiling point 180°C to <265°C); and a
further 54% should evaporate over several days (boiling point 265°C to <380°C). About 5% of the oil is shown
to be persistent. The aromatic content of the oil is around 3% (RPS, 2022).

If released in the marine environment and in contact with the atmosphere (i.e. surface spill), about 41% by
mass of this oil is predicted to evaporate over the first few days, depending upon the prevailing conditions,
with further evaporation slowing over time. The heavier (low volatility) components of the oil tend to entrain
into the upper water column due to wind-generated waves but can resurface if wind-generated waves abate.
Therefore, the heavier components of this oil can remain entrained or on the sea surface for an extended
period, with associated potential for dissolving the soluble aromatic fraction.

The mass balance forecast for the constant-wind case for diesel shows around 41% of the oil is predicted to
evaporate within 36 hours. Under these calm conditions, most of the remaining oil on the water surface would
weather at a slower rate due to being comprised of the longer-chain compounds with higher boiling points.
Evaporation of the residual compounds will slow significantly. They will then be subject to more gradual decay
through biological and photochemical processes.

Under the variable-wind case (Figure 6-6), where the winds are stronger, entrainment of diesel into the water
column is indicated to be significant. About 24 hours after the spill, around 72% of the oil mass is forecast to
have entrained and a further 24% is forecast to have evaporated, leaving only a small proportion of the oil
floating on the water surface (<1%). The residual compounds will tend to remain entrained beneath the surface
under conditions that generate wind waves (about >6 m/s).

The increased level of entrainment in the variable-wind case results in a higher percentage of biological and
photochemical degradation. Given the large proportion of entrained oil and the tendency for it to remain mixed
in the water column, the remaining hydrocarbons decay and evaporate over time scales of several weeks to a
few months. This long weathering duration extends the area of potential effect.
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Figure 6-6: Proportional mass balance plot representing the weathering of marine diesel spilled onto
the water surface as a one-off release (50 m?®) and subject to variable wind at 27°C water temperature
and 25°C air temperature

6.8.1.1.2  Environment that may be affected and hydrocarbon contact thresholds

The outputs of the quantitative hydrocarbon spill modelling are used to assess the environmental consequence
by delineating which areas of the marine environment could be exposed to hydrocarbon levels that exceed
selected threshold concentrations if a credible hydrocarbon spill scenario occurs. The summary of the locations
where hydrocarbon thresholds could be exceeded by any of the modelled simulations is defined as the ‘EMBA'’.

The EMBA covers a larger area than the area likely to be affected during any single spill event, as the model
was run for various weather and metocean conditions. The EMBA represents the total extent of all locations
where hydrocarbon thresholds could be exceeded from all modelling runs. Furthermore, as the weathering of
different fates of hydrocarbons (surface, entrained and dissolved) differs due to the influence of the metocean
mechanism of transportation, a different EMBA is presented for each hydrocarbon fate. Together, these EMBA
have defined the spatial extent for the existing environment described in Section 4.

Hydrocarbon contact below the defined thresholds may occur outside the EMBA; however, the effects of these
low exposure values will be limited to temporary exceedance of water quality triggers. The area within which
this may occur in the event of a worst-case credible spill is presented Appendix G, Figure 5-1.

The spill modelling outputs are presented as areas that meet threshold concentrations for surface, entrained
and dissolved hydrocarbons for the modelled scenarios. Surface spill concentrations are expressed as grams
per square metre (g/m?), with entrained and dissolved aromatic hydrocarbon concentrations expressed as
parts per billion (ppb). A conservative approach to selecting thresholds was taken by adopting the guideline
impact thresholds (NOPSEMA, 2019) for surface, entrained, dissolved and accumulated hydrocarbons to
define the EMBA for a marine diesel spill. An additional threshold has been included to define the boundary
within which sociocultural impacts may occur, based on visible surface oil (1 g/m?) impacting on the visual
amenity of the marine environment. Each hydrocarbon threshold is presented in Table 6-13 and described in
Table 4-1, Section 4.1.
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Table 6-13: Thresholds applied to the quantitative hydrocarbon spill risk modelling results

Ecological hydrocarbon thresholds Sociocultural hydrocarbon
thresholds
Surface Dissolved Entrained Accumulated Surface hydrocarbon (g/m?)
hydrocarbon hydrocarbon hydrocarbon (ppb) hydrocarbon
(9/m?) (ppb) (9/m?)
10 50 100 100 1

Surface hydrocarbon threshold concentrations

The spill modelling outputs defined the EMBA for surface hydrocarbons resulting from a spill (contact on
surface waters) using a threshold of 210 g/m2. This threshold is used to define an area within which ecological
impacts to the marine environment may occur from surface hydrocarbons. It represents the minimum oil
thickness (0.01 mm) at which ecological impacts (e.g. to birds and marine mammals) are expected to occur.
A surface threshold of 10 g/m? represents a ‘dull metallic colour’ (Bonn Agreement, 2015) (Table 6-14).

Thresholds for registering biological impacts resulting from contact of surface slicks have been estimated by
different researchers at about 10 to 25 g/m? (French, et al., 1999; Koops, et al., 2004; NOAA, 1996). Potential
impacts of surface slick concentrations in this range for floating hydrocarbons may include harm to seabirds
through ingestion from preening of contaminated feathers, or the loss of the thermal protection of their feathers.
The 10 g/m? threshold is the reported level of oiling to instigate impacts to seabirds and is applied to other
wildlife, though it is recognised that ‘unfurred’ animals, where hydrocarbon adherence is less, may be less
vulnerable. ‘Oiling’ at this threshold is taken to be of a magnitude that can cause a response from the most
vulnerable wildlife, such as seabirds. Due to weathering processes, surface hydrocarbons will have a lower
toxicity due to change in their composition over time. Potential impacts to shoreline sensitive receptors may
be markedly reduced in instances where there is extended duration until shoreline contact.

Woodside recognises hydrocarbons may be present beyond the ecological impact EMBA at low concentrations
that may be visible but are not expected to cause ecological impacts. The threshold for visible surface oil
(1 g/m?) has therefore been used to define an additional boundary within which sociocultural impacts to the
visual amenity of the marine environment may occur. This area is referred to as the sociocultural hydrocarbon
threshold. Any ecological impacts from dissolved and entrained hydrocarbons above prescribed thresholds,
as in Table 6-13, may also result in sociocultural impacts. Potential impacts to sociocultural values assessed
within these EMBAs include:

e protected areas
e national and Commonwealth Heritage listed places

e tourism and recreation

o fisheries.

Table 6-14: The Bonn Agreement oil appearance code
Appearance (following Mass per area (g/m?) Thickness (um) Volume per area

Bonn visibility (L/km?)
descriptors)

Discontinuous true oil 50 to 200 50 to 200 50,000 to 200,000
colours
Dull metallic colours 5to 50 5to 50 5000 to 50,000
Rainbow sheen 0.30 to 5.00 0.30 to 5.00 300 to 5000
Silver sheen 0.04 t0 0.30 0.04 t0 0.30 40 to 300

Dissolved hydrocarbon threshold concentration

Dissolved hydrocarbons present a narcotic effect resulting from uptake into the tissues of marine organisms.
This effect is additive, increasing with exposure concentration or with time of exposure (French-McCay, 2002;
National Research Council, 2005). The dissolved aromatic threshold of 50 ppb has been selected as a medium
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level threshold to approximate the potential toxic effects, particularly sublethal effects to sensitive species, as
consistent with the NOPSEMA QOil Spill Modelling Guidance Bulletin (NOPSEMA, 2019).

Entrained hydrocarbon threshold concentrations

This threshold is used to define an area within which ecological impacts to the marine environment may occur
from entrained hydrocarbons. Therefore, it may also be associated with sociocultural impacts.

Entrained hydrocarbons present possible mechanisms for toxic exposure to marine organisms. The entrained
hydrocarbon droplets may contain soluble compounds, and hence have the potential for generating elevated
concentrations of dissolved aromatic hydrocarbons (e.g. if mixed by breaking waves against a shoreline).
Physical and chemical effects of the entrained hydrocarbon droplets have also been demonstrated through
direct contact with organisms; for example, through physical coating of gills and body surfaces, and accidental
ingestion (National Research Council, 2005).

The entrained threshold has been selected to be consistent with the NOPSEMA Oil Spill Modelling Guidance
Bulletin (NOPSEMA, 2019). An entrained threshold of 100 ppb is considered to be appropriate, given the oil
characteristics for informing potential impacts to receptors.

Accumulated hydrocarbon threshold concentrations

Owens, et al. (1994) define accumulated hydrocarbon <100 g/m? to have an appearance of a stain on
shorelines. French-McCay (2009) defines accumulated hydrocarbons =100 g/m? to be the threshold that could
impact the survival and reproductive capacity of benthic epifaunal invertebrates living in intertidal habitat. A
threshold of 2100 g/m? has been adopted as the threshold for shoreline accumulation and has been included
in the EMBA. Further, any ecological impacts at the shoreline accumulation threshold may also result in
sociocultural impacts.

6.8.1.1.3  Operational and scientific monitoring

A planning area for scientific monitoring is also described in Annex C of the Oil Spill Preparedness And
Response Mitigation Assessment (Appendix G). This planning area has been set with reference to the low
exposure entrained value of 10 ppb detailed in the NOPSEMA (2019) bulletin. This low exposure threshold is
based on the potential for exceeding water quality triggers.

Operational and scientific monitoring programs may be activated after a release event that has the potential
to contact sensitive environmental receptors. This would consider receptors at risk (ecological and
socioeconomic), particularly any identified pre-emptive baseline areas, for the worst-case credible spill
scenario or other identified unplanned hydrocarbon releases associated with the Petroleum Activity.
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6.8.2 Unplanned hydrocarbon release: vessel collision
Context
Project vessels — Section 3.9 Physical environment — Section 4.4 | Stakeholder consultation — Section 5
Biological environment —
Section 4.5
Protected species — Section 4.6
Protected places — Section 4.7.1
Socioeconomic environment —
Section 4.8.1
Risk evaluation summary
Source of risk Environmental value potentially Evaluation
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Description of source of risk

Background

The temporary presence of the project vessels in the Operational Area could result in a navigational hazard for
commercial shipping within the immediate area. This navigational hazard could result in a vessel collision and a spill
of hydrocarbons if it causes a fuel tank rupture.

Project vessels have multiple isolated marine diesel tanks distributed throughout their hulls. The total storage capacity
of support and chase vessels can be 500 to 1,000 m?, with isolated tanks ranging from 10 to 105 m3. A seismic survey
vessel can have a total marine diesel storage capacity more than 2,000 m?, with isolated tanks ranging in size from

50 to 350 m?.

In the unlikely event of a collision involving a project vessel during the Operational Area, the project vessel will have
the capability to pump marine diesel from a ruptured tank to a tank with spare volume, to reduce the potential volume
of fuel released to the environment.

Industry experience

Registered or foreign flag vessels in Australian waters are required to report events to the Australian Transport Safety
Bureau, AMSA or Australian Search and Rescue.

From a review of Australian Transport Safety Bureau’s marine safety and investigation reports, one vessel collision
occurred in 2011-2012 that spilled 25 to 30 L of oil into the marine environment as a result of a collision between a
tug and an activity support vessel off Barrow Island. Two other vessel collisions occurred in 2010, one in the port of
Dampier, where an activity support vessel collided with a barge being towed. Minor damage was reported and no
significant injury to personnel or pollution occurred. The second 2010 vessel collision involved a vessel under pilot
control in port that connected with a vessel alongside a wharf, causing it to sink. No reported pollution resulted from
the sunken vessel. These incidents demonstrate the likelihood of only minor volumes of hydrocarbons being released
during the highly unlikely event of a vessel collision.

From 2010 to 2011, Australian Transport Safety Bureau’s annual publication (2011) defines the individual safety
action factors identified in marine accidents and incidents: 42% related to navigation action. Of those, 15% related to
poor communication and 42% related to poor monitoring, checking and documentation. Most of these related to
grounding, which is deemed not credible for this activity.
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Credible spill scenario

For a vessel collision to result in the worst-case scenario of a hydrocarbon spill potentially impacting an environmental
receptor, several factors must align:

e The identified causes of vessel interaction must result in a collision.

e The collision must have enough force to penetrate the vessel hull.

e The collision must be in the exact location of the fuel tank.

e The fuel tank must be full, or at least at a volume that is higher than the point of penetration.

The probability of these factors aligning to result in a breach of fuel tanks, resulting in a spill that could potentially
affect the marine environment, is considered highly unlikely. Given the offshore location of the Operational Area,
vessel grounding is not considered a credible risk (refer to Section 6.3.1).

The environmental risk analysis identified and assessed two potential scenarios that could result in a loss of vessel
structural integrity, resulting in damage to fuel storage tank(s) and a loss of marine diesel to the marine environment
(refer to Table 6-15). The scenarios considered damage to single and multiple fuel storage tanks in a project vessel
due to combinations of vessel-to-vessel collision scenarios.

The scenarios considered comprised a collision of the project vessels with each other or with a third-party vessel (i.e.
commercial shipping, other petroleum-related vessels and commercial fishing vessels). The likelihood of a collision
was assessed as being highly unlikely, given standard vessel operations and equipment in place to prevent collision
at sea, the roles of the support and chase vessels, the SNA around the seismic survey vessel, and the construction
and placement of storage tanks. The largest tank of the support or chase vessel is unlikely to exceed 105 m®. For the
purposes of this assessment, a worst-case instantaneous loss of 350 m?® from a tank on the seismic survey vessel has
been considered. Potential spill volumes for the scenarios are summarised in Table 6-15.

Table 6-15: Summary of credible hydrocarbon spill scenario as a result of vessel collision

Scenario Hydrocarbon Preventative and Credibility Max. possible
volumes mitigation controls volume loss (m?)
Hydrocarbon Marine diesel Typically double-wall Credible 350 m?
release caused | tanks typically tanks that are located A vessel collision could | instantaneous
by vessel holding up to mid-ship (not bow or result in a release from
collision (seismic | 350 m? stern). a seismic survey vessel
survey vessel) Vessels are not anchored | fuel tank.
Hydrocarbon Marine di.esel svr;]céstfea;(r)r;:ttirl]gww?&?ﬁ ds Credible _105 m?3
release caused | tanks typically the Operational Area or A vessel collision could | instantaneous
by vessel holding up to providing standby cover. | result in a release from
collision (support | 105 m? Normal maritime a support or chase
or chase vessel) procedures would apply | vessel fuel tank.
during such vessel
movements.

Quantitative hydrocarbon risk assessment

To inform the impact assessment, quantitative hydrocarbon spill modelling is referenced for the worst-case
hydrocarbon release scenario.

Modelled credible scenario

Existing modelling for a spill of marine diesel was selected as an analogue for the worst-case spill scenario for this
location (RPS, 2022). The modelling is about 20 km east of the Operational Area and is considered suitable for
informing the impacts from the worst-case hydrocarbon release of marine diesel from a vessel collision, given its
proximity to sensitive receptors (directly to the south of Rankin Bank) and shorelines in the region. The loss of
containment volume applied in the spill modelling study (500 m?) is greater than the worst-case credible loss of
containment scenario for this activity (350 m?); the results are considered conservative. The coordinates of the spill
release location for analogue modelling are provided in Table 6-16. The release location for analogue modelling is
show in Figure 6-7.

Table 6-16: Analogue modelling details

Volume
500 m3

Modelled location

19° 49'59.820" S
115° 37" 14.440" E

Scenario Hydrocarbon Spill duration

Instantaneous release at | Marine diesel Instantaneous
the sea surface after a

vessel collision
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Figure 6-7: Analogue modelling location
Marine diesel characteristics and weathering are presented in Section 6.8.1.1.1.

Consequence assessment

Environmental value(s) potentially impacted

Environment that may be affected

The overall EMBA for the Petroleum Activity is based on stochastic modelling, which compiles data from
200 hypothetical worst-case spills under various weather and metocean conditions (as described in Section 3.7). Spill
modelling was undertaken based on an instantaneous surface release of 500 m® of marine diesel.

As the weathering of different fates of hydrocarbons (surface, entrained and dissolved) differs due to the influence of
the metocean transport mechanism, a different EMBA is discussed for each fate.

Surface hydrocarbons

Quantitative hydrocarbon spill modelling results for surface hydrocarbons are shown in Table 6-17. The modelling
indicates the spill would be localised and confined to open water, extending to about 47 km (at or above the 10 g/m?
impact threshold) from the release location.

Sociocultural hydrocarbon thresholds for surface hydrocarbons, which include the threshold for visible surface
hydrocarbons of 1 g/m?, may extend to about 63 km from the release site.

Entrained hydrocarbons

Quantitative hydrocarbon spill modelling results for entrained hydrocarbons are shown in Table 6-17. If a vessel
collision scenario occurred, the plume of entrained hydrocarbons would form down-current of the release location,
with the trajectory dependent on the prevailing current conditions at the time. The modelling indicates locations
exposed to entrained hydrocarbons at or above the threshold concentration of 100 ppb are restricted to offshore areas
up to about 303 km from the release site. The maximum entrained oil concentration forecast for any receptor is
predicted to be 5,228 ppb at the Montebello Marine Park. Concentrations above 100 ppb are not expected to exceed
depths of about 15 m below mean sea level.
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Dissolved hydrocarbons

Quantitative hydrocarbon spill modelling results for dissolved hydrocarbons are shown in Table 6-17. The modelling
indicates locations exposed to dissolved hydrocarbons at or above the threshold concentration of 50 ppb are
restricted to offshore areas up to about 208 km from the release site.

Accumulated hydrocarbons

Accumulated hydrocarbons above threshold concentrations (100 g/m?) were not predicted by the modelling. Floating
oil at concentrations equal to or greater than 1 g/m? are not predicted to contact any shoreline receptors.

Consequence assessment summary

Table 6-17 presents the full extent of the EMBA. As in, the sensitive receptors and their locations that may be
exposed to hydrocarbons (surface, entrained and dissolved) at or above the set threshold concentrations in the
unlikely event of a marine diesel spill from a vessel collision during the Petroleum Activity. Details of these receptors
are outlined in Section 4. The potential biological and ecological impacts of an accidental hydrocarbon release as a
result of a vessel collision during the Petroleum Activity are presented in the next sections.
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Table 6-17: Key receptor locations and sensitivities potentially contacted above impact thresholds by the vessel collision scenario with summary hydrocarbon spill contact (table cell values correspond to probability of contact

[%])

Environment
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Environmental, social, cultural, heritage and economic aspects presented as per the environmental risk definitions in
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Management Area)?
Pilbara Islands — Southern Island Group (Flat Island, v v v v v v v vV v v Viv | v | Vv |V v v - - - 2 - -
Airlie Island, Serrurier Island, Thevenard Island and
Bessieres Island — State Nature Reserves)
Muiron Islands (including Marine Management Area)? v vV | V|V V|V v v vViviv|Vv v ViIiviviv | v |V v v - - - 3.5 - -
Marine parks Ningaloo (including marine park and World Heritage v v |V VAR R v v Vv v Viv | v | Vv |V VI Vv - - - 1.5 - -
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Reefs, shoals Rankin Bank v v |V V|V v VI v |Y v v v | v |V v 18.5 - 14 3 35 -
and banks
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Penguin Bank v v v v |V v VIV |V v v v v |V v = - 2 - -
Poivre Reef v v v v | Vv v VI Ivi|v v v v v |V v = - 1 - -

v’ = Sensitivity potentially contacted above impact thresholds.

Note 1: Probabilities greater than 1.

Note 2: Where multiple locations have been reported, the highest probability value among these locations has been included in the table.

N.B. The probability is based on stochastic modelling of 200 hypothetical worst-case spills under a variety of weather and metocean conditions. Hydrocarbons cannot accumulate on open ocean, submerged receptors, or receptors not fully emergent.
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Consequence assessment

Summary of potential impacts to the physical environment

Water quality

Large volume releases of marine diesel have the potential to result in increased concentration of dissolved
hydrocarbons. The decrease in water quality of the worst-case marine diesel spill is presented in Table 6-17. The
concentrations of hydrocarbons in the water column will decrease over time once the release has stopped, due to
processes such as dispersion, dilution, physical and biological degradation, and evaporation.

Marine sediment quality

Sediment quality is not expected to be significantly affected by a surface marine diesel release. Marine sediment
quality will not be directly impacted by a marine diesel spill as hydrocarbons (surface, entrained and dissolved) are
confined to the upper layers of the water column.

Summary of protected species potentially impacted

Marine mammals

Marine mammals exposed to marine diesel after a vessel collision may experience a range of psychological and
behavioural impacts, depending on the exposure pathway.

Direct contact with surface slicks, entrained oil or dissolved aromatic hydrocarbons can lead to surface fouling,
ingestion via contaminated prey or water, aspiration of oily droplets, and inhalation of volatile compounds. These
exposures have been associated with irritation of mucous membrane (eyes, mouth, respiratory and digestive tracks),
immune suppression, neurological effects, reproductive issues and in severe cases, mortality (Deepwater Horizon
Natural Resource Damage Assessment Trustees, 2016; Helm, et al., 2015).

Geraci (1988) found limited evidence of cetacean mortality in earlier spill events. Subsequent assessments of the
Deepwater Horizon incident indicated increased mortality rates among Gulf of Mexico cetaceans (Deepwater Horizon
Natural Resource Damage Assessment Trustees, 2016). Behavioural avoidance of oil slicks has been observed in
some species, suggesting an ability to detect and evade contaminated areas. However, field observations during the
Deepwater Horizon spill documented both large whales (mysticetes and odontocetes) and smaller delphinids
swimming through and feeding within surface slicks (Aichinger Dias, et al., 2017).

The severity of impact is influenced by the nature of hydrocarbon exposure. Volatile, non-persistent hydrocarbons in
surface slicks and entrained oil are unlikely to cause significant direct toxicity, though irritation to sensitive tissues may
occur. Indirect effects, such as ingestion of hydrocarbons accumulated in prey, pose a greater risk, particularly for
baleen whales feeding within hydrocarbon plumes near the release site.

Fourteen threatened and migratory marine mammals were identified by a search of the EPBC Act Protected Species
Database (Section 4.6.2.1). The Operational Area spatially overlaps the pygmy blue whale migration BIA, as well as
the distribution range for pygmy blue whales (Figure 4-7). A migration BIA for humpback whales is also 2 km
south-east of the Operational Area (Figure 4-8). However, species presence is unlikely, given the timing for the
Petroleum Activity (refer to Section 3.7) is restricted to a period outside the northern migration for pygmy blue whales
and humpback whales (Table 4-14). The presence of all cetacean species, including the pygmy blue whale, is likely to
be limited to infrequent occurrences of individuals or small groups during their southern migration (refer to

Section 4.6.3.1).

Dugongs are known to inhabit coastal waters and areas surrounding offshore islands, including the Montebello
Islands, within the EMBA. Although empirical data on the effects of hydrocarbon exposure specific to dugongs is
limited, their physiological responses are expected to be similar to those of cetaceans. While dugongs may be near
the Montebello Islands, the Operational Area is about 175 km from the nearest dugong BIA for foraging and
reproduction. This spatial separation suggests any hydrocarbons reaching biologically important dugong habitat would
be significantly weathered, reducing the likelihood of acute toxic effects.

A loss of marine diesel from a vessel collision could result in a disruption to individual marine mammals transiting the
EMBA. Such disruption could include behavioural impacts (e.g. avoidance of impacted areas), sublethal biological
effects (e.g. skin irritation, irritation from ingestion or inhalation) and, in rare circumstances, death. However, such
disruptions or impacts are not predicted to impact on the overall population viability of the species within the EMBA.

Marine reptiles

Adult sea turtles do not exhibit avoidance behaviour when encountering hydrocarbon slicks, increasing their risk of
direct exposure (NOAA, 2010). Contact with surface slicks or entrained hydrocarbons can lead to oil adhering to
external body surfaces, particularly on flexible areas such as the neck and flippers, resulting in skin irritation and injury
(Gagnon & Rawson, 2010; Lutcavage, et al., 1995). Mucous membranes in the eyes, nose and throat may also be
irritated, potentially leading to inflammation and secondary infections (NOAA, 2010). Physiological stress responses
have been observed, including elevated white blood cell counts and potential disruption to salt gland function, even
after brief exposure (Lutcavage, et al., 1995).
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Inhalation of volatile hydrocarbon vapours during surfacing poses an additional risk. Due to their breathing pattern,
rapidly inhaling large tidal volumes before diving, turtles are particularly vulnerable to inhaling toxic vapours, which are
among the most harmful components of a spill (Milton & Lutz, 2003). This can result in respiratory complications such
as lung congestion, interstitial emphysema, inhalant pneumonia, and neurological effects (NOAA, 2010).

Marine turtle BIAs for reproduction (internesting) and foraging overlap or occur near the Operational Area, particularly
around the Montebello Islands (Section 4.6.1.1). Flatback, green, hawksbill and loggerhead turtles all have
reproduction and foraging BIAs within 2 to 27 km of the Operational Area. Critical habitat for flatback turtles overlaps
the Operational Area, while critical nesting habitat for hawksbill and green turtles occurs about 8 km to the south
(Table 4-8). These areas are recognised as habitat critical for the survival of marine turtles under the Recovery Plan
for Marine Turtles in Australia (Commonwealth of Australia, 2017) and support significant breeding and nesting activity
throughout the region. The Operational Area is unlikely to represent important habitat for marine turtles, given the
absence of potential nesting or foraging habitat (i.e. no emergent islands, reef habitat or shallow shoals) and the water
depth (deeper than 50 m). Further detail on the potential for flatback turtle presence within the Operational Area is
provided in Section 4.6.2.1.

Stochastic spill modelling indicates that while shoreline accumulation of hydrocarbons is not predicted, some marine
turtle habitats may be exposed to entrained hydrocarbons (=100 ppb) and dissolved aromatic hydrocarbons (=50 ppb).
These thresholds suggest potential sublethal exposure risks in the water column, particularly in nearshore foraging
and internesting areas.

In the event of a vessel collision, a marine diesel spill may impact individual marine turtles that have direct contact with
hydrocarbons within the spill-affected area, but the consequences to marine turtle populations are likely to be minor.

Fish, rays and sharks

Potential impacts to sharks and rays from a marine diesel spill may occur through direct contact with hydrocarbons or
via trophic transfer through contaminated prey. Whale sharks (Rhincodon typus), listed as vulnerable and migratory
under the EPBC Act, are known to forage within the Operational Area, with their foraging BIA overlapping the area
and a high-density foraging BIA located about 195 km south-west in the Ningaloo Marine Park (within the EMBA, refer
to Section 4.6.1).

Whale sharks are filter feeders and may be exposed to entrained and dissolved hydrocarbons via gill contact or
ingestion during feeding, particularly during their seasonal migration from Ningaloo (primarily between September and
November). However, the proposed Petroleum Activity is restricted to a period between late December to February
(refer to Section 3.7) and does not overlap with the peak seasonal migration for whale shark. While it is possible whale
sharks may traverse the vicinity of the Operational Area, their presence would be of a relatively short duration and not
in significant numbers, given the main aggregations are recorded in coastal waters, particularly the Ningaloo Reef
edge (Department of Parks and Wildlife, 2013; Marine Parks and Reserves Authority, 2005). In addition, tagging
studies indicate broad dispersal across the Timor Sea (Meekan & Radford, 2010), suggesting only a portion of the
population would be within the area above the adverse exposure threshold at any one time, and any impacts are
expected to be minor and limited to individual animals.

Other migratory and resident shark species, including oceanic whitetip (Carcharhinus longimanus), shortfin and longfin
mako (Isurus oxyrinchus, I. paucus) and grey nurse sharks (Carcharias taurus), may occur within the EMBA. These
species may be exposed to hydrocarbons through dermal contact, gill absorption, or ingestion of contaminated prey.
The west coast population of grey nurse shark is listed as vulnerable and migratory, and while congregation or
aggregation is known to occur within the EMBA, the likelihood of significant population-level impacts is low due to the
transient nature of exposure and the ability of pelagic species to avoid surface slicks.

Rays, including reef manta (Mobula alfredi) and giant manta (M. birostris), are also listed as migratory and are known
to occur within the EMBA. These species may be exposed to hydrocarbons through dermal contact or ingestion during
filter feeding. Sawfish species, including green (Pristis zijsron), dwarf (P. clavata) and freshwater sawfish (P. pristis),
are listed as vulnerable and migratory, and are known to occur within the Operational Area and EMBA. While these
benthic species may be considered sensitive to sediment contamination, sediment quality is not expected to be
significantly affected by a surface marine diesel release. Given the deep-water depths of the Operational Area (50 m
to 1,185 m), surface, entrained and dissolved hydrocarbons are confined to the upper layers of the water column and
are not predicted to reach or accumulate in benthic sediments. Therefore, impacts to sawfish are expected to be
limited to potential water column exposure and are predicted to be minor and temporary.

Seabirds and migratory shorebirds

As outlined in Section 4.6.4, 35 EPBC Act listed threatened or migratory shorebirds/seabirds were identified as
potentially occurring within the EMBA, of which 18 w